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Bce TeMmbl HpO6J’I€MHO-TeMaTI/I‘-IeCKOFO IJjlaHa HAay4YHO-HCCJIICAOBATCIbCKUX pa60T U MCKIAYHAPOAHOTO COTPYAHUYCCTBA
pacnpeaciCcHbl M0 HAYYHbIM HAIIPaBJICHUAM. Kamz[oﬁ TEMC IMPUCBAUBACTCA HII/I(bp, COCTOSIIMHN U3 MSATH rpynn HI/Iq)pZ

1 rpynna” - HOMep HaIllpaBJieHHs UCCIIEI0BAHHIA
2 rpynma * - na6oparopus OUSIN

3rpynma - NOPSIKOBBIA HOMEDP TEMBI

4 rpymma - CpOKH Hadasia paboT 1Mo TeMe
5Trpynma - CPOKH OKOHYaHHs paboT 110 TeMe

Bce npoektsl (moampoektsi) [Ipo6aeMHO-TEMATHYECKOTO TUIaHA HAYYHO-HUCCIIEA0BATENbCKUX PA0OT M MEXIYHAPOIHOTO
COTPYAHUYECTBA PaCIpeiesicHbl Mo TeMaM. KakaoMy TpoekTy (MOAMpPOEKTy) MPHUCBAMBACTCS MHM(BP, COCTOSIINN W3 MICCTH

rpym mrbp:

1 rpynna” - HOMep HalpaBJieHUs HCCIIEI0BAHHIA

2 rpynmna - naboparopus OUSIN

3 rpynna - NOPAAKOBBIH HOMED TEMBI

4 rpynma - MOPSIKOBBIA HOMEp MPOEKTa (MOAMPOEKTa)
5rpynma - CpOKH Havaja paboT Mo MPOEKTY (IIOATIPOEKTY)

6 rpynma - CpOKM OKOHYaHHs paboT IO MPOEKTY (IIOMPOEKTY)

* 01 - Teopernueckas Qusnka ™ 1-JI®BD
02 - ®usnka dIeMeHTAPHBIX YaCTHII JlabopaTopust GU3UKH BHICOKHX SHEPTHIA
1 (U3HKA THKENBIX MOHOB BHICOKUX JHEPTHIL uM. B.1. Bekcnepa u A.M. bananxa
03 - SnepHas dusrka 2-JIAI1
04 - ®usnka KOHICHCUPOBAHHBIX CPET JlaGopaTopust sIEPHBIX MPOOIEM
um. B.II. J[>xenenora

05 - PaguannoHHbIe HCCIIEIOBAaHUS B HAYKaX O )KU3HH 3
-JIT®

JlabopaTopust TeOpeTHIECKOH (HU3UKU
um. H.H. Boromo6oBa
4-JIHO
JlaGopaTopust HEHTPOHHOM HUIMKH
nM. 1.M. ®@panka
5-JIs1P
JlaGopaTopus SAEPHBIX peaKLnit
uM. ['.H. ®neposa
6-JIUT
Jlabopatopust uHGOPMAIIMOHHBIX TEXHOJIOTUI
uMm. M.I'. MemwepsikoBa
7-JIPb
Jlaboparopust paauaiiOHHON OHOIOTHH
8- IHO/]
JlenmapTaMeHT Hay4HO-OpraHU3aluOHHOM
JIeSITEIbHOCTH
9-VHIJ
Y4eOHO-HAYYHBIH [IEHTP

06 - MupopMalMOHHbIE TEXHOJIOTHUH
07 - IpuksagHast HHHOBAIMOHHASL I TEIBHOCTD
08 - ®u3KKa ¥ TEXHUKA YCKOPHUTEIeH 3apsyKEeHHbBIX YaCTHII
09 - Opranu3arys Hay4YHOH JESITEILHOCTH
U MEXIYHAPOJIHOTO COTPYTHUYECTBA.
VYkpemieHre KaApoBOro NoTeHIHaa.
OO0pasoBarenbHasi MporpamMmma.

OtBercTBeHHbIe 32 noaroToBky I1TIT OMAN

H.A. Boknarosa
J.C. Kopobor

© OFBEJVHEHHBIM MHCTUTYT SAEPHBIX MCCJIEJOBAHUN
Hy6Ha, 2024
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02-1-1065-2007/2026

Kommiiexke NICA
Co31aHue KOMILIEKCa yCKOpUTeJIel, KoJulaiiiepa
U 3KCINIEPUMEHTAJIbHBIX YCTAHOBOK
HA BCTPEYHBIX M BHIBEJACHHBIX IY4YKAX HOHOB
JJISI U3Y4YeHHUs IVIOTHOM OAPUOHHOI MaTepuu,
CIIMHOBOH CTPYKTYPbI HYKJIOHOB M JIETKHX siep,
NPoBeIeHNs MPUKJIAIHbIX 1 HHHOBAIIMOHHBIX padoT

PyxoBoauresn: Kexenunze B. .
Copun A.C.
TpyOnuxos I'.B.

3amecTuTeaM: Byrenko A.B.
I'onosatrok B.M.
Kanumua M. H.

YuacTByouue CTPaHbl U MEXKIYHAPOIHbIE OPraHU3aALMU:
Azepbaiimkan, Apmenus, benapyce, bonrapus, I'epmanwms, ['pysus, Eruner, Kutait, Kazaxcran, Ky6a, Mekcruka, Moinosa,
Mownronmus, Poccus, Cepoust, CioBakus, Y30ekuctas, Yexus, Ywun, FOAP, SmonHwus.

HN3yuaemas npo6JieMa U OCHOBHAs 11eJIb UCCJIeA0BAHUIA:

IMonck u sKCIEepUMEHTaIFHOE HCCIeN0BaHUE (DA30BBIX IEPEXOAOB B CHIILHOB3aMMOACHCTBYIONICH SAEPHONW MaTepuul NpH
9KCTPEMAIBHBIX OAPHOHHBIX IUIOTHOCTSIX, CIIMHOBON CTPYKTYPHI HYKJIOHOB, JIETKHX SIAEP M MOSIPH3ALHOHHBIX 3(dekToB B
MAaJIOHYKJIOHHBIX CUcTeMaX. Pa3paboTka TeopeTHIecKnx MoAesIeH UcCielyeMbIX MPOILIECCOB M TEOPETUIECKOE COIPOBOKICHNE
9KCIEpUMEHTOB. Pa3BUTHE YCKOPHUTEIHHOTO KOMIUIeKca HyKIOTpoH Kak 0a3bl IS M3YYEHHUS PEeNATUBHUCTCKUX SICPHBIX
CTOJIKHOBEHUH B muana3zoHe Macc A=1 + 197. MccnenoBanue TMHAMUKH PEAKINA U N3yUYeHUE MOJU(PUKAIIMN CBOWCTB apOHOB
B SIIEPHOM MarepuH, POXJIEHHWE CTPAHHBIX THUIIEPOHOB OKOJIO IOpora W MOHWCK Tumepsiep Ha jnerekrope BM@N Bo
B3aMMOJICHICTBHUAX BBIBEJICHHBIX ITy4yKOB HOHOB HykioTpoHa ¢ (uKcHpoBaHHBIMM MUIIeHSAMH. Pa3pa®oTka M mosTamHOe
CO3/1aHHUE TSDKEIIOMOHHOTO YCKOPHUTEIBHOTO KOMIUIEKca Ha BeTpeuHbix myukax NICA, mHoroneneBoro nerektopa (MPD/NICA)
u perektopa i u3ydeHms ¢usukn cnmHa (SPD/NICA) B SKcmepMMeHTaX Ha BCTPEYHBIX IYYKaX TSDKENIBIX HOHOB.
MopepHu3anys KaHaJIOB BEIBO/A ITyYKOB M MarHUTHOM cucteMbl HykioTpona. [IpoBenenue sKCriepuMEHTOB Ha IydKax HOHOB
U TIOJISIPU30BAaHHBIX ITPOTOHOB, U AelTpoHoB Hykinorpona. Cozganne MHGPACTPYKTYpPHI Ul NPHUKIAIHBIX MCCIIEIOBAHUNA Ha
nyuykax Tsokenbix HoHOB NICA.

IIpoekTsIi:
HaumeHnoBanue npoexra PykoBoauTeu npoekra udp npoexra
1. Hyxmorpor-NICA Byrenko A.B. 02-1-1065-1-2011/2027
Xomxuoarusu I'.T.
Hayunvui pyxogooumens:
Memkos 11.H.
2. BM@N Kanummn M.H. 02-1-1065-2-2012/2026
3. MPD Tonosatiok B.M. 02-1-1065-3-2011/2025
Kekemnnze B.JI.
3amecmumens:
Ps60B B.I'.
4. SPD I'ycbkoB A.B. 02-1-1065-4-2020/2029
3amecmumens:

Jlageirun B.IT.
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IIpoexTsr:

HaumeHoBaHuUe MpoeKTa PykoBoaurtenu npoexra Craryc
JlaGoparopust OTBETCTBEHHBIC OT J1a00OpaTOPUH
1. Hyxnorpon-NICA Byrenko A.B. Peannsais
Xomxubarusia I'.T'.

Hayunwvui pyxogooumens:

Memkos U.H.
1.1. MHuxexunonuslii kommiexce NICA: Crpipecun E.M. Peamusaris
TeXHHYeCKoe NPOeKTUPOBaHuUe Ty3ukos A.B.
H CO3JaHHE HHIKEKIIMOHHOI0 KOMILJIEKCAa MonuuHcknii B.A.
NICA (MCTOYHMKH THKeJIbIX HOHOB JleGenen B.A.
U NOJIAPU30BAHHBIX JIETKHX siiep,
JINHEHHbIC YCKOPHUTEIH THAKeIbIX HOHOB
HILAC (JIYTH) u Jierkux sigep, KaHAJbI
TPaHCNIOPTHPOBKHU Ny4koB B HykinoTpon)
1.1.a. BBoa B JgeiicTBHE HCTOYHHKA TSKEJIbIX Jonen E.E. Peanmsanms
uonoB (KRION)
1.1.6. CoBepuieHCTBOBaHHE HCTOYHHKA Kyssakun P.A. Peausawust
MOJIAPU30BAHHBIX MPOTOHOB ®umywmikuH B.B.
u aeiitponos (SPI)
1.1.B. Pa3paboTka u co31aHue cucTeM BBOJA- TI'op6aues E.B. Peamusawust
BBIBO/IA IIYYKA H TPAHCIOPTHPOBOYHBIX Honen /LE.
KkaHaJI0B. Pa3paboTka cucrem ynpapieHus Ty3uxos A.B.
U IMATHOCTUKH IyYKOB
1.1.r. Pa3pa0oTka u HA4YaJI0 U3TOTOBJICHMS Byrenko A.B.
HOBOT'0 HH/KEKTOPAa NPOTOHOB M JIETKHX JleBTepoB K.A. Peamnsanua
uonos LILAC (JINJTY) T'onoBenckmuii b.B.
Ceipecun E.M.

JI®OBD AsgepbsinoB M.1O., Akumos B.I1., bazanos A.M., bechamunbnsiii C.A., boratoB A.C., boiios A.1O.,
Bypaumankos C.A., Byrenxo E.A., Bagees A.B., Boponnn A.A., l'aparmxa H.U., I'yaxos C.B., I'ypau I,
I'ypeiea N.J1., )Kaoun W.H., 3unosses JI.B., UBanoB A.M., emma K.A., Kucenes C.C., Kober B.B.,
Koznosckuit A.A., KonecoB A.b., Ky3nenos C.M., Kynukos B.H., Kynukos M.B., Kynukos H.A., Kynuenko O.A.,
Jleronues J.1O., Jlerkun [.C., Jleymun J.0., Jlymun A.B., Jlrooces [.A., Mansiues H.A., MapTeiHoB A.A.,
Muxaitnos E.A., Msnkosckuii B.B., Hectepos A.B., [lapdenor O.A., [Tensruxun A.B., [Temkor B.B.,

Horomun A.A., Iloukun [1.0., [Tymkaps P.I'., Pam3mopd A.1O., Paccagos JI.H., Pomanernko C.C., Pszannes 10.B.,
CanpnuxoB B.B., Ceunerene A.H., Cunrorun I1.B., Ciimun A.A., ConoBreB A.H., Cotaukos I1.H.,
Crupunonos A.C., Tumodees C.b., Tuxomupor A.M., Tuxonos E.B., Tronskun B.1., [[setkos A.B.,

Hprmnakos E.JI., Yymakos B.B., lllanosanos B.O., Hlupukos N.B., HlymxoB A.M., lllytos B.Bb.

1.2. Pa3urme Bycrepa NICA Byrenko A.B. Peamusars
U €r0 TeXHOJIOIHYeCKHX CHCTEeM Memkos U.H.
Crpipecun E.M.
Cupnopun A.O.
Jledenen B.A.
1.2.a. MarHuTHO-KpUOCTATHAS CUCTEMA, T'aaumos A.P. Peanusawns
BAKyyMHAasl CMCTeMAa U CHCTeMa MInakos B.C.
3JIEKTPOHHOI'0 OXJIAKACHUSA
1.2.6. Cucrema nUTaHUSA U 3BaKyalluu Kapnunckuii B.H. Peanusawns
3HEpPruu HUeanos E.B.
1.2.s. BY yckopsiromas cucrema bBycrepa Bpoeko O.H. Peanusawns

JI®BD Aunekcanapos B.C., Andees A.B., Aanpees B.A., Apepres C.A., AxmanpussuioB P.M., bimuos H.A., bornan JI.T.,
Byrenko A.M., Bacunumun b.B., Bonoaun A.A., I'ankun B.E., l'apkuna A.A., Toruyapos C.A., ['pebennnkoB A.B.,
I'pebennos A.1O., I'pubor .M., I'yaenko M.C., I'ynmuna M.B., T'ypsuteB K.H., I'yce C.A., Enucees A.B.,

Enxun B.T'., EcaynkoB P.O., Kykos }0.A., 3arpait A.U., 3axapos A.1O., 3opun A.I'., Banos I'.E., Kanunun A.B.,
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1.3.

1.3.a.

1.3.0.

1.3.B.

1.3.r.

U TPAHCNIOPTHPOBKHU NMy4YKOB

Kapasaes A.B., Kapnyk A.H., Kapsarun A.1O., Kupuuenko A.E., Kupos C.B., Knsarun A.C., Kosanes B.B,,

Koznos O.C., KormuenoB A.B., Kocaues B.B., Ky3uenos /I.1O., Ky3nenios M.U., Kynaesa T.A., Kynuos A.B.,
Kymnmog B.B., Kyrenkor C.B., Jlanuu P.B., Jleoenes U.H., JIecoeaes H.U., Jlomatun H.A., Jlynenko B.M.,
Massimes A.M., Memenkos M.1O., Muxaiinos B.A., Muxaiinos /[.K., Muxaiinos C.B., Monaxos /JI.B.,

Mopo3os /.M., Mopo3osa B.B., Meiciunckas O.A., Haymos O.E., Hedenos O.A., Hedbenarer C.U., Hukutun A.M.,
Hosxenko FO.M., Hocos K.A., Hetoretit H.A., OcunienkoB A.JL., Ilerpos B. /1., Ilueun P.B., ITusap H.B.,

Ionsxosa B.K., ITonkos P.I"., IIpo3opos O.B., Pomanos C.B., Pomamos A.A., Pykostkun I1.A., Pymsaues C.A.,
CasenpeB A.A., CasenseB /[.1O.,CsetoB A.JL., Cenpix I'.C., Ceprees A.B., Cunopernkos T.B., Curymmn I'.U.,
Cwmmupnaosa 3.11., CmonkoB P.A., Cremanos B.M., Tapakanos A.C., Tapacos B.B., Tumenko A.b., Tosctyxa B.I".,
Tpasun H.B., Yctunos A.B., ®enopos B.B., ®eoxtucroB A.A., @unaros . A., ®ununnos A.B., ®uiunnos M.H.,
Oununmnos H.A., IIetkoBa 0. A., Uypkun B.T'., [llaxmatoB A.C., [llymxoB B.M., Hlypeirun A.A., lllep6akoB A.H.,
IOnun U.C., SI610ukun M. 1.

Axwmanosa E.B., Opnos O.C., Pynaxos A.}O., Peibakos H.A., Cunopun A.A., @enopos A.H., Xwmaos B.1.,
SxoBenko C.JI.
PasBurtue u o6HoBIeHue Hyknorpona Byrenko A.B. [IpoeKTHPOBaHHe
Cunopun A.O. Peammsarus
Ceipecun E.M.
Xomxkuoarusu I'.T'.
JleGenes B.A.
MarHMTHO-KpHOCTATHAs CHCTEMa, I'anmumos A.P. [IpoeKTHPOBaHHE
BaKyyMHasl CUCTeMa Peanuzanus
CucreMa NUTAHMSA U IBAKyallMH SHEPIrUHA Kapnunckmuii B.H. TpoeKTHpOBaHHe
HBanos E.B. Peanu3anus
BY yckopsiromas cucrema Hykinorpona Bposko O.HU. [IpoeKTHPOBaHHE
Peannzanus
Cucrema IHArHOCTHKH, HHKEKINH, I'op6aues E.B. [IpoeKTHpOBaHHe
KOPPeKIUH ONTHKH, BBIBOAA PyxosaTkuHn IL.A. Peanmsarus

JI®BD Asgepuues A.C., Axcenos U.B., Anekcanapos B.C., Andees A.B., Aunpees B.A., Apedres C.A.,

AxwmanpussiioB P.M., bazanos A.M., bensikos E.C., becianos 10.I"., bechamunbhsiii C.A., baunos H.A.,

Bboratos A.C., boraan JL.I'., boituoB A.}O., bopucos B.B., bynax A.Il., byrenko A.M., byrenko E.A., Banees A.B.,
Bacwmumun b.B., Bonoaun A.A., Boponun A.A., Bopomunos H.A., I'aesckuit A.B., T'ankun B.E.,

Tantonrkun @.H., lapamka H.W., T'apkun A.A., ['omoserckuii b.B., 'ony6oes U.U., [Nonyounkuit O.M.,

T'onuapos C.A., T'openuko C.I1., 'pebennnkos A.B., ['pedernos A.1O., I'pubos .M., I'yakos C.B., 'yakos C.B.,
I'ynmuna M.B., I'ypeuieB K.H., I'ypsuiesa NI, I'yceB C.A., Honruit C.A., Jonryzos U.U., Houen J1.E.,

Houen E.E., Jorsarua A.M., lopodees I'.JI., Ipobun B.M., EmuceeB A.B., Enkun B.I"., EmenpsHOB A.D.,
Ecaynkos P.O., )Kaoun U.H., )Kabunkuii B.M., )K6aukos A.C., 3arpaii A.U., 3axapos A.I1O., 3unosses JI.B.,
3onoteix J.A., 3opun A.T'., Banos I'.E., Kapnyk A.H., Kamupun B.A., Kupuuenko A.E., Kupos C.B.,
Knumanckuit I.U., Ksirun A.C., Ko6er B.B., Kospuxuna N.K., Koznos A.I1., Koznos O.C., Konecos A.b.,
Koncrantuaos A.B., Komuenos A.B., Kopoburinaa M.IO., Koposkun C.A., Kopones B.C., Koponesa I'.E.,
Kocaues B.B., Kocunos B.A., Kynamkua A.B., Kyausaosa T.I'., Kyapsimos [1.1., Ky3nenos A.A., Ky3uemnos A.A.,
Kysremnos I'.JI., Ky3nenos /1.10., Ky3uenos M.U., Ky3sxun P.A., Kynaesa T.A., Kynukos E.A., Kynukos M.B.,
Kymukos H.A., Kynuenko O.A., Kymmos B.B., Kyry3osa JI.B., Jlanun P.B., Jlebenes 1.H., Jlebenes H.1.,
Jlebenera U.T., Jlesrepor K.A., Jlenkun M.I1., Jletkun J1.C., Jleymun [1.0., Jlobanos /[.B., Jlomatun H.A.,
Jlommmanoga K.B., Jlyuenko B.M., JIyuennos B.O., Jlymun A.B., JlrooceB I.A., MansiieB A.M., MapTeiHOB A.A.,
Macanos P.H., Martoxanos E.C., MepkypbeB A.A., MemenkoB M.1O., Mutpoganosa F0.A., Muxaiinos B.A.,
Muxaitnos E.A., MuxaitioB C.B., Monaxos /[.B., Monuunckuii B.A., Mopo3sos [I.M., Mopo3osa B.B.,

Mocainos B.A., Msnkosckuii B.B., HaymoB O.E., Heanonuranckuii /1.B., Hereii E.A., Hectepos A.B.,

Hedenor O.A., Hepenpes C.U., Hukutua A.M., Hukudopos JI.H., Hukonaituyk W.1O., HoBukos M.C.,
Hogoxwumnos C.10., Hoxenko FO.M., Hocos K.A., HetoreiiT H.A., Omenbsinenko M.M., OcunenkoB A.JI.,
ITapdenor O.A., ITamunackuii B.B., [Tenstuxun A.B., ITerpos B./1., [Terpos 11.M., ITerpos M.B., Ileryxos A.C.,
ITemkos B.B., Ilemkosa JI.A., ITusun P.B., [Tunsap H.B., ITorogun A.A., [Tonskosa B.K., [Torkun J1.0.,
IToromapes A.A., IIpo3zopos O.B., [Tymkaps P.I'., Pam3nopd A.1O., Paccagos J{.H., Penxun 1U.H., Pomanos C.B.,
Pykositkuna T.B., Pymsinues C.A., Peoxos /[.B., Casenbes /I.1O., CaBenkoBa M.K., CsetoB A.JIL., CBemnukosa JLE.,
Ceuperenes A.H., CBugerenesa M.U., Censix I'.C., Ceprees A.B., Cepreesa E.B., Cunopenxos T.B.,

Cunopos A.U., Cunopos I1.A., Cunoposa B.O., Ckpeinnuk A.B., Cnusun A.A., CmupHos B.JI., Cmupaos C.A.,
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1.4.

1.4.a.

1.4.0.

1.4.B.

1.4.r.

1.4.1.

1.4.e.

Cwmupnosa 3.1., Cmonxos P.A., Copokun A.I'., CtankoB O.10., Tanszun P.B., Tapacos B.B., Tuxomupos A.M.,
Tuxonos E.B., Tumenko A.b., Tpasun H.B., Tpounkuit A.A., Tionbkun B.U., ®ateeB A.A., deoktuctos A.A.,
O®unaros [ A., ®ununmnos A.B., ®ununnos M.H., ®ununnos H.A., ®ununnosa E.1O., Gumymkun B.B.,
IIsetrkoB A.B., I[BeTrOBa FO.A., Uepkacos I1.C., Umbiper A.1O., Uynakos B.B., Uymakos B.B., Illabpatos B.I".,
[Mangos M.M., UIBunkwuii J1.C., lllemuyk A.B., lllupukos N.B., lllupkosa E.3., lllymxoB A.M., lllymkxos B.M.,

Hlypeirun A.A., Hlyros B.B., lllep6akor A.H., IOpkoB M.B., SI610ukun M.J.

TexHUYECKOE NPOEKTHPOBaHME,
Pa3padoTKa TEXHOJIOTHYECKHX
CHCTEM M co3jJaHHe KoJuUIaiiaepa
TkebIx aaep NICA c sHeprueii
Ecm= 4-11 I'3B u cpenneii
ceerumocTbio 1- 10 %7 em 2¢ -
U MOJISIPU30BAHHBIX JIETKUX s/1ep
co ceeruMoctbio 1:10 %2 em 2¢ !
(o mporonam npu Ecm=27 I'B)

1

MaFHl/ITHO-KpI/IOCTaTHaﬂ
N BaKKyyMHasl CUCTEMaA

CucreMbl NTUTAHUS U IBAKYaIIMH
JHEPruu

BY cucrema kosuiaiiepa

CucreMa TpaHCHOPTHPOBKH,
AMATHOCTMKH M HHKEKIHH NMy4YKOB

CucreMsl oXJ1axIeHUs H 00paTHOM
CBSI3M NMYYKOB 3apPsiKEHHBIX YaCTHII

CucreMa MOHMTOPUPOBAHUS
W yNpaBJIeHUsI MOJIsIpu3anmei
NMy4YKOB MPOTOHOB U /IEHTPOHOB

Koctpomun C.A.
JleoeneB B.A.
Memxkos U.H.
Cunopun A.O.
Crpipecun E.M.

T'aaumos A.P.

Xomxkuoarusu I'.T'.

Kapnunckmuii B.H.
HNBanos E.B.

Bpoeko O.H.
I'peGennon A.1O.

I'opbaues E.B.
Ty3uxos A.B.

Memxkos U.H.
Cugopus A.O.
JleoeneB B.A.
IIInakos B.C.

Kocrpomun C.A.
®umymikuH B.B.

IIpoexTupoBanue
Peanmuzanus

Peammzanmsa

Peanuszanus

Peanuszanus

IIpoexTupoBanue
Peamuzanus

[IpoexTupoBanue
Peanusanus

[IpoexTupoBanue
Peanusanus

JI®BD Asgepuues A.C., AxcenoB U.B., Anekcannpos B.C., AndeeB A.B., Aunpees B.A., Apedpres C.A.,

Axmanpussios P.M., bazanos A.M., bemsikos E.C., becmanos 10.T"., bechamumesnsriit C.A., bimaos H.A.,

boraros A.C., borgan JL.T'., boiiio A.1O., bopucos B.B., bBynax A.Il., byrenko A.M., byrenko E.A., Banees A.B.,
Bacunumun b.B., Bonogun A.A., Bopouun A.A., lNaesckuit A.B., l'ankun B.E., 'apanxa H.U., Tapkun A.A.,
Tonosenckwii b.B., I'oxy6es U.1., Tonyounkuit O.M., I'oruapos C.A., T'opemukos C.I1., ['pebennnkoB A.B.,
I'pubos [I.M., I'yaxos C.B., I'ynkos C.B., I'ymuna M.B., 'ypeiies K.H., I'ypsiesa NU.JI., T'yce C.A., Honruii C.A.,
Honrysos N.U., loueu J.E., louen E.E., lousrua A.M., Jopodees I'.JI., lpodun B.M., Enucees A.B.,

Enxun B.I'., EMenssiHoB A.D., Ecaynkos P.O., XXabun W.H., Kabunukuit B.M., XX6aukos A.C., 3arpaii A.1.,
3axapos A.I1O., 3unoBweB JI.B., 3onoteix J[.A., 3opun A.T'., UsanoB I'.E., Ucanos B.A., Mckopues E.H.,

Kapnyk A.H., Kammipun B.A., Kupruenko A.E., Kupos C.B., Kimmanckwuii 1. 1., Knsrua A.C., Ko6en B.B.,
Kospmxuna UK., Koznos A.I1., Koznos O.C., Konecos A.b., Koucrantunos A.B., Komuenos A.B.,

Kopoobuiuaa M.10., Kopoekuu C.A., Kopones B.C., Koponera I'.E., Kocauer B.B., Kocunos B.A.,

Kynamxun A.B., Kynunosa T.I'., Kynpamos I1.1., Ky3uenos A.A., Kysnenos A.A., Kysuenos I'.JL,

Kysnenos J1.1O., Ky3uenos M., Ky3axun P.A., Kykymxkuna P.U., Kynaesa T.A., Kynukos E.A., Kynukos M.B.,
Kymukos H.A., Kynuenko O.A., Kymmos B.B., Kyry3osa JI.B., Jlanun P.B., Jlebenes H.U., Jlebenera U.T".,
JlerrepoB K.A., Jlenkun M.IL., Jlerkun [1.C., Jleymun 1.0., Jlo6anos [.B., Jlonatun H.A., Jlommanosa K.B.,
Jlyuenko B.M., Jlyuenuos B.O., Jlymun A.B., Jlrooces I.A., MansiieB A.M., MapteiHoB A.A., Macanos P.H.,
MartroxanoB E.C., Mepkypses A.A., MemenkoB M.IO., Mutpodanosa 10.A., Muxaiuios B.A., Muxaiinos E.A.,
Muxaitnos C.B., Monaxos /[.B., Monuunckuit B.A., Mopo3zos JI.M., Mopo3zosa B.B., Mocasnos B.A.,
Msnkosckuii B.B., Haymos O.E., Heanonuranckwuii [1.B., Hereit E.A., Hectepos A.B., Hedemnos O.A.,

Hedenses C.U., Hukutua A.M., Hukudopos JI.H., Hukonaitayk 1.1O., Hosuxos M.C., Hoxernxo FO.M.,

Hocos K.A., Omenbssaenko M.M., OcunenkoB A.JI., [Tapdenos O.A., [Tamuuckuii B.B., [lenstuxun A.B.,

ITerpos B./., [Terpos U.M., [TlerpoB M.B., IleryxoB A.C., IlemkoB B.B., Ilemkosa JI.A., ITusun P.B., [Tunsp H.B.,
oromuu A.A., TTonskosa B.K., [Toukun J[.O., [Tonomapes A.A., [Ipo3opos O.B., ITymkaps P.I"., Pam3zmopd A.1O.,
Paccanos /I.H., Penkun U.H., Pomanos C.B., Pykostkun I1.A., Pykositkuna T.B., Pymsaues C.A., Pookos J1.B.,
CasenkoBa M.K., CeeroB A.JI., CeeminukoBa JI.E., Ceugerenes A.H., Ceunerenesa M.U., Cenpix I'.C.,
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Ceprees A.B., Cepreesa E.B., Cunopenkos T.B., Cunopos A.U., Cunopos I1.A., Cunoposa B.O., Ckpsinnuk A.B.,
Cnusun A.A., CmupHoB B.JI., CmupnoB C.A., Cmupnosa 3.U., CmonkoB P.A., Copokun A.I'., Ctankos O.10O.,
Tanszun P.B., Tapacos B.B., TuxomupoB A.M., Tuxonos E.B., Tumenko A.b., Tpasun H.B., Tionbkun B.U.,
®dateeB A.A., Dunatos [ A., dwmunmnos A.B., ®uwiunnos M.H., ®ununmor H.A., ®ununmnosa E.1O., [[Betkor A.B.,
IBetkoBa 10.A., Uepkacos I1.C., Uepnosa A.A., Umbipes A.1O., Uynakos B.B., Uymakos B.B., Illabparos B.I".,
Marmo M.M., HIsunkuii J1.C., lemuyk A.B., Hlupuxos U.B., [llupkora E.D., IlymxoB A.M., llymrxoB B.M.,
Myperua A.A., IllytoB B.B., lllepbakor A.H., FOpxos M.B., SA6moukun M.U.

JSIIT  Axwmanosa E.B., Opnos O.C., Pynakos A.1O., Cunopun A.A., Xununos B.U., Slkosenko C.JI.

CI'1  byunes B.H,, Illerones B.1O.
(OPb)

1.5. Pa3paborka, co3gaHue U pa3BuTHE Aranos H.H.

IIpoexTupoBanue
KPHOTeHHBIX CHCTEM Xomxuobarusu I'.T'.

Peammzanms

JI®BD Apedres C.A., bamesa M.A., benos JI.M., 'openukos C.I1., I'yaxos C.B., [Ipo6ur B.M., Eroposa JL.H.,
EmenbsinoB A.3D., Banos E.B., KougpateeB M.B., Koncrantunos A.B., Kocunos B.A., Kynukos E.A.,
Jlo6anos /I.B., Mutpodanosa F0.A., Ilerpos .M., [Temkos JI.A., CmuproB C.A., ®uwmmmosa E.1O.,
Sposukosa O.b.

Kparkas anHoTauus U Hay4YHoe 000CHOBaHue:

[IpoBenenne paboT Mo pa3sBUTHIO MMEHOLICHcS MHPPACTPYKTypHel yckopuTensHOro kominiekca JIOBD: JIVTU, Bycrepa,
HyxmotpoHa, kaHaJIOB TPaHCHOPTUPOBKH IMydyka B Kopil. 1, kopm. 205 u 3x. 17 U APYTHX CHCTEM W HOBOTO OOOpPYIOBAaHUS
HeoOXxoIuMoro Ay 3ammycka koiuaiinepa NICA B mpoekTHO# koH(puUTypanun odopynosanus B 2027 romy.

OskniaeMsble pe3yJibTaThl N0 3aBEPLIEHUN MPOEKTA:

3amyck 00bekToB yckoputenbHoro kommiekca NICA ¢ 6a30Boit koHurypaueid 00opyaoBaHus KoJulaiepa, npoaoiKeHHe
OKCIICPUMEHTAJIbHBIX I/ICCJ'IC[[OBaHI/Iﬁ Ha (bI/IKCI/IpOBaHHLIX MUIICHAX C MMyYKaMU TAXKCIIbIX HOHOB 1 NOJIAPHU30BaHHBIMU ITYYKaMU
JICTKUX AJCP, HAYaJI0 OJKCIICPUMCHTOB Ha BCTPCUYHBIX IMIYyYKaXx, pa3pa60TKa, HCOBITAHUEC TPOTOTUIIOB M H3TOTOBJICHUC
HpeCepUIHBIX 00pa3IoB AJIEMEHTOB ISl «HOBOTro» HyknoTpoHa.

OsxkugaeMble pe3yJIbTaThl 0 MPOEKTY B TEKYLIeM roay:
[TpoBeneHne SKCIEPUMEHTOB € IHMPKYJIUPYIOUIMM B KOJUIAepe IMydKOM TSDKEIBIX MOHOB C KMHETHYECKOW >HEpruei 1o
2 I'»B/H B pexxuMax ¢ BHYTPEHHEH MHIICHBIO U CTOJIKHOBEHHU CTyCTKOB.

2. BM@N Kanumun M.H. Peanusaws
2.1. Pa3BurHe TexH rHYecKoi 30HbI Anucumosn C.10.
a3 € TEXHOJIOrHYEeCKOM 30 ) cumoB C.1O Peamusars
YCTAHOBKM: yCHJIEHHE PATUALUOHHOMI Kanmumun M.H.
3alllUThI, COBepIIeHCTBOBaHUE AeTeKTOPHbIX IMusaun C.M.
MOICMCTEM HHKEHEPHO# HHPPACTPYKTYPbI
2.2. HU BOI'0 KOMILIEK Kanmumun M.H.
Co3nanue 0a30B0ro KOMILIEKCA a Peamusars
J1eTeKTOpoB ycraHoBku BM@N Musaaua C.M.
2.3. Pa3BuTHE TEXHOJOIrHYECKHX Anucumosn C.10.
3 a3 € TeXHOJIOruYec cumos C.IO Peanmsaws
U MHKEHEPHBIX CHCTEM, CUCTEM IInsaun C.M.
KOHTPOJISI U TECTOBBIX 30H YCTAHOBKH Tonmuaun H.J.

JIOBD Araxummes ['.H., Azopckuii B.H., Ammmuna K.A., Acrtaxos B.U., Adpanacees C.B., babkun B.A., bassuies C.H.,
Bysun C.I'., Bypskos M.I"., Bacenauna B.A., Bennukos B.K., Boponun A.A., 'ab6apaxmanos WU.P., 'aBpumyxk O.I1.,
T'epuenteprep K.B., T'onosatiok B.M., I'puropses I1.H., Jlementses J1.B., Imutpues A.B., dpuosu JI.P.,

Hpsionos 11.K., dyounuuk b.B., lynos I1.0., Eropos A.C., Eropos /I.C., Emma B.B., )KaBoponkosa 1.A.,

3amsarun H.U., 3unuenko A.U., 3unuenko P.A., 3ybapes E.B., Kapxapun B.1O., Kammuronos U.10.,

Karratekos P.P., Kexenmunze B.[l., Kupromun F0.T., Kosanes 0.C., Kopaues JI.JI., Konecuukos B.1.,

Konoxsapu A.A., Konsuios 10.A., Kpyrnosa U.B., Kyrepruna B.B., Ky3uenos A.C., Kyxnun C.H., Kynum E.M.,
Jlageirun E.A., JlammvanoB H.A., Jlenauiku P., Jlenusenko B.B., Makanbkun A.M., Manaxos A.I.,

Maptosuukuii E.B., Mepu C.I1., Mypun }0.A., Haraaces P.B., Hukutun JI.H., HoBoxxunos C.B., IlnotHukos B.A.,
ITyxaera H.E., PemetoBa C.B., Poros B.IO., Pomanos U.A., Pykosrkun I1.A., Pymsanes M.M., Pydanos U.A.,
Caxynun JI.T'., Cenpix C.A., Ceprees C.B., CnenneB B.M., CnenueB U.B., Caenos N.I1., CmupHoB A.B.,

Cwmomstane T., Copun A.C., CnackoB B.H., Crenanenxko 10.10., Crpenenxas E.A., CyBapuena /[.A., Cyxos b.B.,
Tapacos H.A., Tapacos O.T'"., Tepnenkuii A.B., Tepses O.B., Tumomenko A.A., Tuxomupos B.B., Tsankun 1. A.,
VYerunos B.B., ®emonun A.A., umunmos U.A., Xabapos C.B., XBopoctyxun A.C., Xyxaesa A.1O., UeboToB A.I.,
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Uemesos [.J., HlepemerseB A. L., HlepemerneBa A.U., lllurenkos M.O., [llytor A.B., llytoB B.b.,
[[Mumynos A.B., FOpesuu B.1.

JINT  Anekcannpos E.U., Anexcanapos U.H., banamos H.A., bapanos JI.A., Boittumun H.H., 3yes M.,
Mycynsman6exoB XK.K., [Tanpuuk B.B., [leneBantok U.C., [Toaraiinerii [1.B., Ctpensiuosa O.U., ®uno3osa U.A.

JJH® XKwuponkun U.C., JIuturernko E.N.

2.4. AHaJN3 3KCHEePHUMEHTAJIBHBIX JAHHBIX Kanmumun M.H. Peanusais
u onTuMuU3anus koHpurypauuu BM@N 3unyenko A.HM.
JJIS1 IPOTPAMMBbI € MyYKAMH TSKETbIX
HOHOB

KpaTkas aHHOTalUsl M HAYYHOe 000CHOBaHHUeE:

HccnenoBanne MUHAMHUKH PEAKIHi W M3ydeHHE MOIU(DHUKAIIMK CBOWCTB aAPOHOB B SAECPHOW MATEPHH, POXKICHNUEC CTPAHHBIX
THIIEPOHOB OKOJIO TOpOTa M TMOHWCK THUmepsanep Ha aerekrope BM@N Bo B3anMOAEHCTBHUSX BBIBEACHHBIX ITyYKOB HOHOB
HyknoTpoHa ¢ ¢pUKCHpOBaHHBIMH MUIICHSIMU.

OsxugaeMble pe3yJibTaThl 10 3aBepIICHNH NPOEKTA:

BBon B geiictBue ycranoBku BM@N un nonyuenue ¢pu3ndeckux pe3ysbTaToB MO B3aUMOJCHCTBHUIO ITyYKOB TSKEIBIX HOHOB
HyknoTpoHa ¢ (pMKCHPOBaHHBIMH MHIICHSIMH C LIEJIBIO UCCIICJOBAHNS JUHAMHUKH PEaKLUil 1 YPaBHEHUS] COCTOSHUS SITCPHOM
MaTepuy, U3y4eHHs MOAU(HUKALUK CBOMCTB aJPOHOB B MAaTEpUH, POXKJICHUSI CTPAHHBIX TUIIEPOHOB BOJIM3M MOPOTa U MOUCKA
TUIEpsIED.

OskniaeMble pe3yJibTaThl 0 MPOEKTY B TEKYIIEM TOY:

[MoaroroBka ycranoBkn BM@N k ¢usmueckoMy ceaHcy B Iydke TsDKEJIBIX HOHOB, BBIBeleHHOM K3 HyxiotpoHa. [TomydyeHue
HOBBIX 3KCIICPUMEHTAIILHBIX JaHHBIX Ha ycTaHOBKe BM@N B mydke TSKENbIX MOHOB. AHAJIU3 HOBBIX 3KCIEPHMEHTAIBHBIX
JTAaHHBIX, 3aPETUCTPUPOBAHHBIX Ha ycTaHoBke BM@N.

3. MPD TosoBatok B.M.
Kekeanaze B./1.
3amecmumens:
Psioos B.I'.

JIOBD Asggees C.I1., ABepuues I'.C., ABeprsinoB A.B., Arakumues [.H., Auapeesa C.B., Auapeesa T.B., Autonosa A.E.,

Aundumos H.B., Amapun A.A., Acraxos B.1., Adanacees C.B., babkun B.A., Baxxaxun A.T'., bassuies C.H.,
banamos U.A., bapeimankoB B.M., backakoB A.E., bensies A.B., bensesa E.B., bensies C.E., borocnosckwuit /I.H.,
Bborycnasckuit U.B., By3un C.I'., BypsikoB M.T"., Byrenko A.B., Byropun A.B., berukos A.B., Bacenguna B.A.,
Bacunwse 1.H., Bepemarun C.B., Bononssino A.C., Bonoauna O.A., Bopouun A.A., Bopontok B., I'aranoBa M.A.,
Iappumyk O.I1., I'anosta A.C., l'agmkenamsmm T.T., 'eprendeprep K.B., Topoynos H.B., ['xoneiim YMHa,
Hementses [.B., Imutpues A.B., Jomoxos B.X., Hon6ununa E.B., Jonomnos A.I'., Honen J.E., Aporuk B.U.,
Hy6posun A.1O., Iynos I1.0., lyaun B.b., dstnos B., Eropos /J1.C., Emma B.B., EmenssaoB A.D.,

EmensstaoB H.D., 3aiineBa M.B., 3amsarun H.U., 3amopoxen C.A., 3unuenko A.U., 3unuenko JI.A., 3ptoes B.H.,
Hramkynos 3.A., UBanos A.B., UcynoB A.10O., Kakypun C.W., Kanummua M.H., Kekenmunze I'. /1., Keueuan A.O.,
Kupees B.A., Kupromun FO.T., Kuprorun U.C., Konecuukos B.U., Konoxsapu A., Konomoern H., Komapos B.T".,
Kpamapenxo B.A., Kpacunosa JI.M., Kpeuetos 10.®., Kpyrnosa 1.B., Kpsos A.B., Kpsutos B.A., Ky3smun B.C.,
Kyxapaukos C.1., Kyknuna C.H., Kynukos E.A., Jlamvanos H.A., Jleqauuxu P., Jlusanos A.H., Jlobanos B.1.,
Jlo6anos 10.10., JIo6actos C.I1., JTykcturabm FO.P, Maguroxun JI.T., Makapos A.A., MakcumenkoBa B.I.,
Manaxos A.U., ManukoB U.B.,MenbuukoB J1.I"., Mepu C.I1., Memkos U.H., Memepsikos I'.B., Murynuna 1.1.,
Munsaos I'. /., Munaes 10.1., Muxaiinos K.B., Mosuasn, C.A., Monokanoa H.A., MockoBckuii A.E.,

MomkuH A.A., MypuHn 10.A., Myxun K.A., Meiktei0ekoB /1., Hukutun B.A., Onexc 1. A., Opnos O.E.,
[TaBmiokeBuu B.A., Ilenkun B.A., [letpos B.A., ITemexonos J.B., ITusap A.B., [lunsp H.B., Iusaun C.M.,
[ortanos J.C., Pumunarep H.O., Porauesckuii O.B., Poros B.1O., Pymsaues M.M., Pydanos U.A., Pribakos A.A.,
Peivinaa ALA., CaBenkoB A.A., Caasiros 3.51.-O., Ceanos B.JI., Ce6amnoc Canuec C., Cenpix C.A.,

CemenoB A.10O., CemenoBa U.A., Ceprees C.B., Cepreesa H.A., Cepoukun E.B., Cepatok B.3., Cunopun A.O.,
Crnennes B.M., Crrenines U.B., Cneno W.I1., Comaprmkns FO.A., Copur A.C., Ctudopos I'.I"., Crpenenxas E.A.,
CyxoBapos C.H., Tapacos H.A., Tepneuxwniit A.B., Tepses O.B., Tumodeer C.B., Tumodeena A.E.,

Tumomenko A.A., Tuxomupos B.B., Tkaues I'.I1., Tomunua H.JI., Tpyouukos A.B., Tpyouukos I'.B., Tankun 1. A.,
Vnosenko C.10., ®atees O.B., Degoros A.C., Degoros 10.U., Pemtonnn A.A., Pununmos U.A.,

Xomxubarusu I'.I'., Hansimes B.B., Yerutakosa B.A., UentypHoB B.B., Uenypuos B.®., Uepemyxun A.E.,
Uepemyxuna ' A., Uymaxos I1.B., [llabynoB A.B., lllepemerseB A./l., lllepemeTneBa A.U., Illunmun P.A.,
[urenkoB M.O., llImeiper N.A., lllynpko A.A., lllyros A.B., Hlyros B.b., Illerones 1.B., lllepbakos A.H.,
Munynos A.B., IOpesuu B.U., Apsirun I'.A.

Peanuszanums
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JAII  Adanacees K.I'., I'ycbkoB A.B., Kyuunckuit H.A., Kpasuyk H.I1., Mansimes B.JI., Onbmesckuit AT,
Xomyros H.B.

JIUT  AorapsH A., Alipsa A.C., Anekcanapos E.W., Anekcauapos U.H., bananaun A.1., banamos H.A., bapanos JI.A.,
Bbenskxos [I.B., byma ., Boittumun H.H., Boponnos A.C., I'puropss O., I'onysoB A.O., I'natuu C., 3yes M.1.,
Weanos B.B., Kamynun U.A., Kokopes A.A., Kopenbkos B.B., Moiibenko A.H., Muneia B.B.,
Mycynsman6exoB XK.K., Heuaepckuii A.B, IMapxunkwuii C.C., [Tanosu B.B., [lenesantox U.C., IToaraiiuerii 11.B.,
[psixuna 1., Cemenos P.H., Ctpensuosa O.1., Ctpux T.A., Tpodumos B.B., Vkunckuii B.B., llImatos C.B.

JIT®  Tonees B./I.
JIH®  JlutBunenko E.H.

3.1. Pa3paGorka u co3naHue Myxun K.A.
CBEPXIPOBOASLIEr0 COJICHOUIA Tomuaun H.J.
U IpMa MarHuTa

Peanuzanusa

JI®BD baparos P.B., bensies C.E. bensiera E.B., I'epacumos C.E., JIo6anos F0.}O., HoBocenos B.A., Cmensackmii M. A.,
CwmomnstauH T., Tepemun JI.A., Tkaues I'.I1.

3.2. Co3ganne KOMILTIeKCA 1eTeKTOPOB TosoBaTiok B.M.

. Peammzanmsa
CTapTOBOIi KOHUTypauumn Kexeaunse B./I.
ycranosku MPD
JI®BD baokuu B.A., bazpuies C.H., UBamkun A., Mosuan C.A., Mypun F0.A., Tomwma H. /1., Tsanxua WA,
IOperuu B.U.
3.3. Pa3paGorka u co31aHHE CHCTEMBI Ba3buies C.H. Peausawus
c0opa JaHHBIX U CHCTeMbI KOHTPOJISI Caennes U.B.

JI®BD backakos A.E., Kykinun C.H., Cnennes B.M., Tapacos H.A., Tepneukuii A.B., ®entonun A.A., @ununmnos 1. A.,
IIyroB A.b., IlunynoB A.B.

3.4. Pa3paGorka ¢puznuecKoil MpOrpaMmbl Psa6os B.I'. Peanusais
MPD Koaecnnkos B.H.
3unuenko A.U.
3.5 Pa3paborka cucteMsl 00paboTKHN Joaouaos A.I'. Peasymsanust
M aHaJau3a janusix MPD Porauesckunii O.B.
lImaros C.B.

JI®BD  Momkuda A.A., Cnenos WU.II.

JINT AnexcanapoB E.W., Anekcangpos U.H., bananaua A.U., banamos H.A., bapanos JI.A., benskos [1.B.,
Botitumua H.H., Boponmos A.C., I'natua C., 'onynoB A.O., Honbunos A.I'., 3yeB M.U., Kamrynun U.A.,
Kopenskos B.B., Mutisin B.B., Moiibenko A.H., Mycynsman6exos XK. K., [Tapxuikuit C.C. , IleneBaniok 1.C.,
[onaraiiusii J1.B., [psxuna J[.U., Cemenos P.H., Ctpensuosa O.U., Ctpux T.A., Tpodumos B.B.

Kparkas anHoTanusa n Hay4yHoe 000CHOBaHMe:

B 2025 nomxen coctosiTbest puzndeckuit 3amyck kosntainepa NICA ¢ myukamu. K cepenmne 2025 rona kosuaiinep po/nkeH
00ecIieunTh CTOIKHOBEHUS Iydka Xe ¢ (PMKCHPOBAaHHON MHIIECHBIO-TIPOBOJIOKOH, YCTAHOBJIEHHOH B 00J1aCTH B3aMMOJICHCTBHS
skcriepumenTa MPD. B kauecTBe Marepumaina IMpoBOJIOYKM OyZIEeT MCIIONIB30BaThes Boib(paM. Ha BTopom m TpeTrbem sTamax
3amycKa JOJDKHBI OBITh pEaIn30BaHbI CTOJNKHOBEHHS SAep X€ Ha BCTPEYHBIX Iydkax. CpOKM HM3TOTOBJIEHHUS W 3aIllycKa
9KCIEPUMEHTAIBHOW YCTAaHOBKM JKECTKO CBSI3aHBI C paclucaHWeM 3amycka kommmaiinepa. K cepemmnue mera 2025 ropa,
JKCIIepUMEHTaIbHas ycTaHoBka MPD momxkHa OBITh MOJIHOCTHIO cOOpaHa W YCTaHOBJIEHA B €€ pabouee MOJIOKEHNE Ha TTyJKe.
JleTekTopHBIE TIOACUCTEMBI TOJKHBI OBITH HMHTETPHPOBAHBI B OOIIYIO CHCTEMY yNPaBIICHHS W CUMTHIBAHUS JaHHBIX. [lepBrie
JlaHHbIe, cOOpaHHbIe ycTaHOBKOW MPD Ha mydke OyayT HCIOIb30BaHbI AJIs1 H3yUEeHUsT 0COOCHHOCTEH pabOThI M XapaKTEPUCTHK
JIETEKTOPHBIX TOJICHCTEM, HACTPOWKE alrOPUTMOB BOCCTAaHOBJIECHUS CHUTHAJIOB B JAETEKTOPHBIX ITOJCHUCTEMAaX, a TaKkKe
BOCCTAQHOBJIEHUSI TPEKOB 3apsKEHHBIX YaCTHUI[ U UX aCCOL[MALUYU C CUTHAJIAMHU BO BHEIIHUX JAETEKTOpaXx.

OsxugaeMble pe3yJibTaThl 10 3aBePIICHUHN NIPOEKTA:
Co3znaHue U 3alyck nepBoro 3rana ycraHosku MPD nHa myuke.

KoHu¢urypamus mepBoro sTama BKJIIOYAET: MarHUT, CO3Aarommii paBHOMepHOE mose a0 0.57T, TpekoByro cuctemy Ha Oasze
BpeMs-nipoekinonHoi kamepsl TPC, Bpemsinposnernsiii nerektop FFD-TOF, anexrpomaruutheiii kanopumerp ECal u mepennue
anponnsle kasopuMeTpsl FHCal. TIpoBenenne TexHHMUeCKoro ceaHca Ha mydkax kosutaiiaepa HUKA ams HacTpoiikm Bcex
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OJACUCTEM 3KCH€pHM€HTaJ'H:HOI7[ YCTaHOBKH MPD, B 6ﬂaFOHpI/I${THLIX YCJIOBUSX IMTPOBEACHUC (1)I/I3I/I"I€CKOI‘O CccaHCa Ha IMy4YKe JId
Ha6opa CO6LITI/Iﬁ, COOTBCTCTBYIOIIUX CTOJKHOBCHUAM TSAXKCIIBIX MOHOB B PAa3JIMYHBIX KOH(l)I/IpraIII/IHX (CTOJ'IKHOBGHI/IH C
(bI/IKCI/IpOBaHHOfI MHUIICHBIO MW CTOJKHOBCHUS BCTPCYHBIX HyQKOB), C LCJbI0O HU3YUCHUSA CBOMCTB GapHOHHOﬁ Marcepuu.

Co3maHnue M 3allyCK B 3KCIUTyaTalMi0 LEHTPATH30BAHHON CHCTEMbl MOHHMTOPHHIA, KOHTPOJIS M YIPAaBJICHHS JIETEKTOPOB,
MAarHuTosB, razoBoil cucremsl (DCS), a Taxke cHCTeMBl aBapHHHON MHAWKAIIMN M PEardpoOBaHUS HA BHEIITATHBIC CHTYAIUH.

Cosnanue cucTeMbl COOPBI JaHHBIX ¢ AeTeKTOPHBIX moacucteM (DAQ).

Co3aHue CHUCTEMBl HENPEPHIBHOTO MOHUTOPWHra KayecTBa 3alMCBIBAEMBIX C JETeKTOpoB JaaHHBIX (QA), KannOpoBKH
JIETEKTOPOB ¥ MEPBUYHON 00pabOTKM MOCTYMAIOMINX C IKCIIEPUMEHTAIBLHON YCTAaHOBKHM J@HHBIX JUIS Iepexona oT gopmara
CBIPBIX JAaHHBIX K TaOJMIIaM BOCCTAaHOBJICHHBIX TPEKOB M XHTOB B JETEKTOPHBIX MOJCHCTEMax, 00OpaOOTKH MOJyYCHHBIX Ha
MPEABIIYIIEM 3Tare TaOIHIl TPEKOB M XUTOB C LEIbIO ONPEICICHUS SKCIUTyaTallHOHHBIX XapaKTEPHUCTHK IETEKTOPOB U Beeil
YCTaHOBKH, a TAK)Ke ITOIYICHHUS MEPBBIX (PU3NUECKUX PE3YIIBTATOB.

OsxkugaeMble pe3yJIbTaThl 0 MIPOEKTY B TEKYIIEM roay:
Oxnaxnenne CoseHOMIa 1O TEMIIEPATyPhI XKHIKOTO TeIUs, 3aIyCK IIEPBBIX KOJUIA0OPAIIMOHHBIX CMEH.

Hoz(aqa TOKOB Ha CBCPXHNPOBOIAANINEC U KOPPCKTUPYHOIHC 00MOTKH MariuTa, TECTUPOBAaHUC PCIKHUMOB pa60Ta MarauTa "
CHUCTCMBbI 3BaKyallu SHCPTHUH.

HpOBeZ[eHI/IC H3M€peHHﬁ MAaruvMTHOIO I1OJIA TIPU PA3JINYHBIX 3HAUCHHAX TOKOB.

3aBepuienue cozaanus moacuctem TOF, FHCal, FFD, coopku kopnyca TPC, u nepBbix 40 MOIyceKTOPOB 3JIEKTPOMATHUTHOTO
kanopumetpa ECal.

OmnpeneneHne ONTUMAIBHBIX APaMETPOB U AJITOPUTMOB PabOTHI TPUITEPHOU cHCTeMBbI SKcriepumenta MPD, nmoctpoeHHoit Ha
6aze nerekropoB FFD, FHCal u TOF, mns sddexriuBHOro ordopa coObITHH, COOTBETCTBYIOUIMX CTOJKHOBEHHSM sijiep Ha
(MKCHPOBAaHHOW MHUILIEHH M B PEKUME CTOJIKHOBEHHH BCTPEYHBIX MyYKOB, ONpE/eICHHE KOOPANHAT MEPBUYHON BEPIIMHBI U
ctaprosoro Bpemenu T0. Peanuzanys pa3paboTaHHBIX alTOPUTMOB B JKEIIE3E.

MopenupoBaHue pabOThl 3KCIEpUMEHTaIbHONH ycTaHOBKH MPD B XetW CTOJIKHOBEHHUSIX C HCIOJIb30BAHHUEM Pa3IHUHBIX
TCHEPATOPOB COOBITHI TPU Pa3IMYHBIX IHEPTUSAX B3aUMOJCHCTBUS C IIEIbI0 M3YYCHHUS €¢ BO3MOXKHOCTCH IS M3Y4CHUS
CTOJKHOBEHU HMOHHOTO ITydyka C (PUKCHPOBAaHHON MuIeHbIo. [logoOHas KoH(UTypamus My4KOB, IO-BUANMOMY, OyAeT
oOecrieuynBaTh HAMOOIBIINI 00BEM IKCIICPUMEHTAIBHBIX TaHHBIX, JOCTYITHBIX IS H3YYCHHS.

4, Co3nanne ycranosku SPD st I'ycbkoB A.B. [poekTHpoBaHHe
U3yYeHUsi CIMHOBBIX 3¢ eKTOB 3amecmumens:
B f1/IePHBIX B3aUMO/eiCTBUIX Jlaapirun B.I1.

JIOBD Aszopckuit H.U., Anexcaxun B.1O., Anocos B. A., Acraxos B.U., AxynzaunoB P.P., Baiirapawes JI., banaun A.A.,
banguna O.I'., baytun B.B., bamapuna K. /1., bensiesa E.B., becianos 0.I"., bieko B.B., baexo B.B.,
Bborocnosckwuit /I.H., bopucos B.B., bByakosckuii JI.B., bymvuna E.A., Bacunsesa E.B., Bonkos 1.C., Bonkos I1.B.,
IaBpuiyk O.I1., I'anosin A.C., I'epacumoB C.E., T'onyosix C.M., 'op6yroB H.B., I'ypuun 10.B., Iynun B.b.,

Enux T.JI., Epmios 1O.B., XXwxun U. A., XKyxkos U.A., 3amsatun H.U., 3emnsanukuna E.B., 3unun A.B.,
3onoteix JI.A., 3ybapes E.B., Usanos A.B., Usanos H.41., Mcynos A.I1O., Kakypun C.U., Kam6ap bl.,
Kamuronos N.10., Kapxxasun B.1O., Kexemnnze I'. /1., Kepeii6aii 1., Kiresosa E.A., Koxur M.A., Kokoynuna E.C.,
Komnsuios 10.A., Kopzenes A.1O., Koposkun JI.C., Koctioxos E.B., Kpamapenko B.A., Kyxapes B.A.,
Jlageirun E.A., Jlenuunku P., Jluanos A.H., Jlommanosa K.B., JIeican B.M., Maguroxun I.T., Musnko O.,
Muxaitnos K.B., Mosuan C.A., MyxamemkanoB E., MyxamemxanoBa A., MeikteioexoB /1., Haropusiii C.H.,
Hukurua B.A., Hukudopos JI.H., [Tasnos B.B., [lepensrun B.B., [Tlerpos M.B., ITonos B.B., [Tynun C.1.,
Pesnukor C.I'., Porauésa H.C., Pomaxos C., CaenkoB A.A., CarumbaeBa H., Canamatur K.M., Cadonos A.b.,
CunensmmkoBa C.E., Crapukosa C.1O., Ctpenenkas E.A., CyxoBapos C.U., Tapacos O.I"., Tepéxun A.A.,
Tumesckuit A.B., Tomununa H. /1., Tposi FO.A., Ycenko E.A., Xabapos C.B., Xapstozos I1.P., Uemeszon JI./1.,
UYersepukos C.A., Umwmis B.b., [llanaes B.B., lllepemerseBa A.W., llumanckuii C.C., Hlkaposckuii C.H.,
[Tyapko A.A.

JAIT  Ao6asos B.M., Anekcees . /1., AmutaxsepaueBa A.D., Audpumor H.B., Aptukos A.M., Atanos H.B.,
Adanacees JL.IT'., bapanos A.B., boiikoB A.B., bomsmiakosa A.E., Bactokos A.O., Beprorpanos JI.C.,
Beprorpaznosa F0.J1., Bepxees A.1O., I'azzaeB A.-b.B., I'magunun JLK., I'onranze A., I'punun A.O., I'punait K.1.,
T'yceiinos H., I'ycekoB A.B., laBbinoB FO.U., latta A., Jenosuu I.B., JemuueB M.A., lenucenko N.U., duma M.,
Huma M.-O., Tuma M.-T., Eneuxux U.B., XKemuyros A.C., XKypasnés H.U., 3umun N.1O., Kapnuuikos A.B.,
Kosszuna H.A., Koxxykanos B.A., Kpygonok B.I'., Ky3znenosa K.1., Kynukos A.B., Kymasunmxkuit F0.A.,
Kypb6aros B.C., Kypmananues XK., Kyryzos C.A., Jlencknii [1.1., JIsmko U., Manbies A., OnpmeBckuii A.T.,
ITuckyn A.A., ITIpokomua @.B., Pycos JI.U., PrioanKoB A.B., Camapues A.I"., Camoiinos O.b., Cemronun A.C.,
Ceprobun C.C., Cumonenko A.B., CxaukoBa A.H., Coxonos C.A., Tepemenko B.B., Tpormna A.U., Y3ukos 10.H.,
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®enocees J[.B., ®ponos B.H., Yansies B.B., YerBepukos A.B., Hoxenu /I., Yykanos A.B., [llapos B.1.,
[MMununosa A.B., Itexep K.

JIUT  Anexkcannpos E.U., Anekcanapos U.H., Bypem M., Bovitumun H.H., I'pe6ens H.B., Iunopenko A.B., Konak A.C.,
Kocternko B.®., MuneeB M. A., Oneiinuk J[.A., Ocockos I'.A., [Terpocsia A.ILL., Vxunckuii B.B., Xa6aes 3.K.,
[ImaTor C.B.

JIT® XKesnakos A.C., Canees B.A., Tepses O.B.

KpaTkas aHHOTalMsl M HAYYHOE 000CHOBaHHUeE:

SPD — 3T0 miaHHpyemas 3KCIeprMeHTalbHas ycTaHOBKa Ha kojutaiinepe NICA, npenHazHaueHHAs MJIs U3YYEHUs] CITHHOBON
CTPYKTYpBI IPOTOHA U AEHTPOHA, a TAKXKE APYTUX CNIUH-3aBUCUMBIX SIBJICHUH C OMOIIBIO MOMISIPHU30BAHHBIX TyYKOB IPOTOHOB
1 IeWTPOHOB NPH SHEPTUH CTOJIKHOBEHUs 10 27 I'3B n ceetumocty 10 10%% cm2 ¢, B nosspu3oBaHHBIX MPOTOH-MPOTOHHBIX
CTOJKHOBEHUX dKcnepumeHT SPD 3axpoet pa3pbIB B KHHEMATHUECKOI 00J1aCTH MeX 1y HU3KOIHEPreTHYECKUMHU U3MEPEHUSIMU
Ha ANKE-COSY u SATURNE u BBICOKO?HEPreTHUECKUMH U3MEPEHUAMU Ha PelaTUBUCTCKOM KoJIaiiepe TAXKeIblX HOHOB
(RHIC), a Taxxe mianupyeMbIMU SKCIIEpUMEHTaMH ¢ HenoABkHOM Mumensto Ha LHC. YTo kacaeTcst BO3MOKHOCTH pabOThI
NICA ¢ monsipu30BaHHBIMH ITy9KaMH JEHTPOHOB IPH TAKUX SHEPIHAX, TO OHA YHHKaimbHa. [Imanmpyetcs, uto SPD Oymer
paboTaTh Kak yHHBEpcalbHasl yCTAHOBKA JUIS BCECTOPOHHETO M3YYEHHs HETOJIIPU30BAHHON M MOJISIPU30BAHHOM TIIIOOHHOMN
CTPYKTYpPBI HYKJIOHA TIPH OOJBIINX M CPEAHUX 3HAUCHUAX MEPEMEHHOM X C HCIOIB30BAHUEM PA3IMYHBIX JOMOIHSIOMINX JPYT
Jipyra IpOOHMKOB, TAKMX KaK: YaPMOHHH, OTKPBITEIH YapM U NpsiMble GOTOHEI. [IpropuTeTOM SBISETCS H3MEPEHHE TapTOHHBIX
pactpeneneHuii, 3aBUCSIINX OT MOMEPEYHOTO UMITYJIbca TapToHOB B HykioHe (TMD PDFs). M3y4yenne cinHOBEIX 3¢ ekToB B
YIIPYTOM paccesiHUH MPOTOHOB U ICHTPOHOB M B POXKICHUH JISIMO/Ia-TUIIEPOHOB, MTIONCK AUOAPHOHHBIX PE30HAHCOB, M3Y4YCHHE
POKAECHUST OYapOBAHHBIX YACTHIl y TOPOTa, U3ydeHHE MYJIbTHKBAPKOBBIX KOPPENALUH, a Takxke Mpodas MOJIIpU30BaHHAS U
HemnoJsipu3oBaHHas pu3nka OyAyT HOCTYITHBI Ha IEPBOM dTare paboThl KoJIaiaepa ¢ HOHMKEHHOH CBETUMOCTBIO M DHEPrHei
CTOJIKHOBEHHI ITy4KOB NPOTOHOB M MOHOB. [Ipearaemast mporpamma (pU3MKM OXBaThIBAET MO KpaitHeil Mepe 5 yieT paboThl
SPD.

OsxkugaeMble pe3yJbTAThl 10 3aBePIIEHUH NPOEKTA:

OCHOBHBIM pE3YyJIbTATOM JKCIIEPUMEHTA JOJDKHO CTaTh IOJIy4YeHHWE HOBOW YHHMKaJbHOW MH(MOPMAIMU O TaKUX TIIOOHHBIX
pacIpeseneHsax, Kak crupaibHocTh, pyHKnun Cusepca, bypa-Mannepca, a Takxke APYTHX HMapTOHHBIX PACHpENENICHHSAX,
3aBHCUMBIM 0T momepedHoro mmnyinbca (TMD PDFs) B Hykimore, a Takke ¢ TIIOOHHOW (DYHKIHEH MOMEPEYHOCTH H
TEH30PHBIMH TAPTOHHBIMH PAcCIPEACICHISIMA B JEHTPOHE, IOCPEICTBOM H3MEPEHHS COOTBETCTBYIOIIMX OAWHOYHBIX M
JIBOMHBIX CIIMHOBBIX acuMMeTpuil. Pesynbrarel, oxumaemsie or SPD, OynyT urparh BakHYIO pojib B OOLIEM NOHHMaHHU
CBOHCTB CHJIBHOTO B3aMMOJEHCTBHS, & UMEHHO TJIIOOHHOTO COJEpXaHHMA HYKJIOHA M IOIOJIHAT TEKyIIHE W IIaHHpYyEMBbIC
uccnenoBanus B RHIC, a taxke Oynynime usmepenus Ha EIC (BNL) u Ha ycTaHOBKax ¢ HemoABMKHON muiieHsto Ha LHC
(CERN). OgHOBpeMeHHOE H3MEpEHHE OJHUX M TeX € BEIHMYMH C HCIOJIb30BAaHMEM pPAa3lWYHBIX IPOIECCOB Ha OJHOU
9KCIIEPUMEHTAIILHOM YCTAHOBKE UMEET KIIFOUEBOE 3HAUEHHE /IS MUHUMH3AI[H BO3MOYKHBIX CUCTEMAaTHUECKUX d(PPEKTOB.

OsxkugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYIeM roay:
Pa3zpaboTka, co3maHue, TECTHPOBAHHE W ONTHMM3ALMSA NMPOTOTUIOB AETEKTOPOB M MPOUYMX MHOJCHCTEM ycTaHOBKH SPD.

Co3nanue W pa3BUTHE HHQPPACTPYKTYPHl TECTUPOBAHHS TNPOTOTHUIOB IOACHUCTEM YCTAHOBKM Ha BBIBEACHHBIX ITydKax
HyxnorpoHna.

3aBepiieHne pabOTBl HajA TeXHHYECKUM IMpoekToM SPD, omoOpeHne TeXHHYECKOTO MpOeKTa MEeXIyHapOIHBIM
KOHCYJIbTAITMOHHBIM KoMuTeTOM SPD.

AKTHMBHOCTH MH(PaCTPyKTYpBI:

HanmeHoBaHHe aKTMBHOCTH PyxoBoauTenn Cpoku peanunsanuu
JlaGoparopust OTBETCTBEHHBIE OT JabOpaTOpUH Craryc
1. Teoperuuyeckue uccaeI0BaHUs, pacyeThl Baamke /1. 2024-2026
U co31aHue Mojeeii 1is onucanus cpoiicte  Copun A.C.
SIIEPHOTO BEIECTBA B YCJIOBUSX BHICOKHX Tepsie O.B. Peanmsauus

TeMIlepaTyp U C:KATHil, ITNHAMUKH
BBICOKOIHEPreTHYeCKHX /1ePHbIX
B3aHMO/elCTBHII MPH IKCTPEMATBHBIX
IUIOTHOCTAX 0AapHOHHOI MaTepuu,
CIIHHOBBIX U P-yeTHBIX 3 dexToB
JIT®  Bbparyra B.B., UBanoB 10.b., Knonot f.H., Oranecsn A.I'., [lapBan A., Poenko A.A., ®pusen A.,
XBopoctyxuH A.C.

JIMT  Kanunosckuii FO.J1., Mycynsman6exos XK. K., Hukonos 3.

JISIIT  JIeikacos I'. 1.
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JI®BD Aobpaamsu X.Y., Apremenkos [I.A., bartok I1.H., Bopontok B., JIps6nos JI.K., Kekenunze B.J1., Koxun M.A.,
Jlemuunku P., Manaxos A.U., Pe3suukos C.I'., Porauesckuii O.B.

2. KomnbrorepHast ungpacrpykrypa: Jououniaos A.T. 2024-2026
on-line u off-line k1acrepsl Porauesckmuii O.B.
pacupeaeJeHHoro KOMIbIOTEPHOro Peanmsauus

KOMILIeKCa, CHCTeMbl MOIeJIMPOBAHNS,
nepegayu, 00padoTKH M AaHAIN3A TaAHHBIX,
HH(popMaLMOHHbIE U TEXHOJIOTHYeCKHe
KOMIIBIOTePHbIE CHCTEMBbI

JI®BD Mensuukos [.I'., Munaes FO.U., MuTtioxun C.A., [Temexonos /[.B., Ceanos B.JI., Cnenos W.I1., Cnennes N.B.,
®emnoceen O.C., llIkaposckwmii C.H.

JIMT  3penos P.B., Kamryrun . A., Kekenmnnze [1.B., Koperskos B.B., Muner B.B., Oneitauk I.A., [TeneBanrok U.C.,
Merpocsa A.ILL, ITnsmkesnda M.C., [loaraiinsii [1.B., Ctpmx T.A., Tpopumor B.B.

3. PadoTsI 0 CO31aHUIO H PA3BUTHIO Kemuyros A.C. 2024-2026
TeCTOBOM 30HbI /LISl METOAMYECKHUX
HCCJIeJOBAHMI 1eTEKTOPOB HA JUHEHHOM [IpoexTupoBanwue
ycKopHTeie 31eKTpoHoB B JISITI Peanusanus

JI®BD bangun A.A., TaBpumryk O.I1., Eauk T.JI., Ko6en B.B., Mypun 10.A., 11la6paros B.I".

JSIIT  Bpyksa A.E., l'octkur M.J., {emun J1.J1., Kpyuonok B.I"., ITopoxogoii C.}O., Camodanosa S.A., Tpudonos A.H.,
IOnenko K.E.

4. Coopy:keHue u pa3BuTue HHQppacTpykTypsl Bytenko A.B. 2024-2026

AJIA TPUKJIAAHbIX HUHHOBAIIHOHHBIX COpI/lH A.C.

uccjaenoBanuii Hakomiuiekce NICA ITpoextupoBanue
Peanusanus

4.1. CoopykeHue KAaHAJIOB /15l NPUKJIAJTHBIX Byrenko A.B.

Peanusanus

HccJIeI0BAaHMIA, CTAHIMY 1J1 00, 1y4YeHHs Ceipecun E.M.
3JIeKTPOHHBIX KOMIIOHEHTOB

U 0Mos10rnYecKkux 00beKTOB

AJTHHHOMPOOEKHBIMH HOHAMM

¥ CTAHIMH JJIS1 00JTy4eHHs 31eKTPOHHBIX

KOMIIOHEHTOB HOHAMHM HU3KHX JHePruii

4.2. HHUOKP no pa3BUTHIO U IKCILUTyaTAIUH Besos O.B.
00J1yyaTeJbHBIX CTAHUMI 1A npukiaagubiX  Trotionnukos C.U.
uccjaenoBannii Ha kommiaekce NICA;

[IpoexTupoBanue
Peanusanus

OpraHu3auus Me;KIyHapoaHOM’
KoJL1a0opauuu

JIOBD banaun A.A., JletepoBa E.A., Poraues A.B., [llansnun B.H., 3 gen.

JSIIT  BenoxomneiToBa K.B.
JIH®  bynasun M.B.

5. Coopy:xeHue KOMILJIEKCA 31aHUI Aranos H.H. 2024-2026

¢ MHXKeHePHOIl HHppacTpyKTYpOIi Kexkeaunse B.J1.
JJIs1 pa3MelleHnsi 00beKTOB, HHAKEHEPHBIX Tonuaun H.J. IIpoekrupoBanne
cucreM u nposeaeHust HUOKP Peanuzanus

g komiiexca NICA

5.1. TexHuveckoe NPOeKTHPOBaHMeE, Memxkos U.H.

IIpoextupoBanue
KOOPAMHALMSA COOPYKEHHs KOMILIEKCa Hdynapes A.B.

Peanuzanus

31aHMI U Pa3BUTHS HH:KEHEePHOM
HHPPACTPYKTYPbI

5.2. HHUPuOKP, co3nanne npoToTHNOB Xomxunoarusau I'.T'.
W MOJTHOMACIITA0HBIX CBEPXIPOBOAAIINX
MAarHuToB JUIs1 0ycTepa u kosaiinepa NICA,

IIpoexktupoBanue
Peanuzanus

ooHoBieHHoro Hykiorpona
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JIOBD Aramnosa B.B., AsepuueB A.C., bazanoB A.M., bassuieBa H.I1., bopuosa A.A., biunos H.A., bop3ynos 10.T.,
Bopucos B.B., byrenko A.B., berukos A.B., 'anumos A.P., I'ony6unkuit O.M., I'ycakos 10.B., Honruit C.A.,
Housrun A.M., [Ipooun B.M., Kapnyuaus P.A., Konecaukos C.10., Koncrantunos A.B., Koponer B.C.,
Kynamkun A.B., Kysnenos I'.JI., Kynukos E.A., Kyruenko O.A., Jlunuenko B.U., Jlo6anos /I.B., Makapos A.A.,
Murtpodanosa 10.A., Mepkypres A.1O., Hecrepos A.B., Hukudopos J.H., Hosukos M.C., Ocunenkos A.JL.,
[usun P. B., [Torkus [1.0., [IpaxoBa T.®., Cepreesa E.B., Ceprees A.C., CmupHoB C.A., Tymanosa I0.A.,
OumunmoB H.A., @wmunmosa E.1O., [IlabyHoB A.B., Hlanmos M.M., Illemuyk A.B.

JIAT Axumud I1.T.

5.3.  PaGoTbI N0 cOBepIIEHCTBOBAHUIO éranos}lligi. TpoexTrpoBane
U PA3BUTHIO JHEPTeTHIECKUX emun H.B. Peammsawis
1 001eTeXHOJIOrHYECKHX ceTeil

€ HeJIBI0 MOBBIMICHUS HX YKOHOMHYHOCTH
U 3pPeKTHBHOCTH

JI®BD Andeer A.B., Kaperauk A.M., Makapos A.A., Murymua M.U., HosukoB M.C., Cepoukun E.B., Cremanos B.M.,
CotaukoB A.H., Tumomenko O.M., Tormmmua H. /1., Xomxubarusu I'.T'., Yepnses B.I1., [1labynos A.B.,
[Tunos B.1O., ®umep 3.

OKC  bananaun }O.H., Tuxomupos JL.U., ®ponos U.C.
CI'1  byunes B.H., 2 uen.
JIPb beckposnas JL.I'., T'opnees U.C., KpsiioB B.A., Unxos K.A.

Kpatkas aHHOTanus 1 Hay4Hoe 00ocHOBaHMe (11.5):

AKTHUBHOCTh CBfI3aHa C CO3JAHHUEM CBEPXIPOBOMASIIETO HHIYKTUBHOTO HAKOINUTENS SHEPIMU B CHCTEME IJIEKTPONHTAHUS
Oycrepa u HykioTpoHa, a Takke CBEPXIPOBOIAIICH MarHuTHO#H cuctembl HoBoro HykioTpoHa Ha OCHOBE MAarHMTOB W3
BBICOKOTEMIIEPATYPHOT'O CBEPXIPOBOIHUKA.

O:xugaeMsble pe3yJIbTATHI M0 3aBePIIEHNH AKTHBHOCTH:
Co3znanne cBepXIpOBOIINETr0 HHAYKTUBHOTO HakonuTens 2Hepruu SMES B cucteme anektponutanus oycrepa n Hyxmorpona
C 3amaceHHoM sHeprueit okosno 3 MJx.

Coznanue MoJienbHOro AunonbHoro marauta Hosoro Hykinorpona uz BTCII matepuana.

O:xugaeMsble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYIIEM TOIY:
Cosnanne mamunsl 1 nsrorosiaeaus BTCIT kabens qisa marauta SMES.

HUccnenoBanus xapaktepuctuk BTCII neHT npu ux o0Iy4eHUH TAKEITBIMH HOHAMHU.

PazpaboTka MOeIBHOTO TUMONIBLHOTO MarHuTa 1t Hosoro Hykiiorposa.

CoTpyHHU4YeCTBO N0 TeMe:

Crpana win T'opoxn HWucruryr Crartyc YuyacTHuKH
MesKIYHAPOAHAS
OpraHmu3anus
Azepbaiimxan Baky HIIAN Cornanienue PyctamoB A.
ApmeHus EpeBan HHIJIA Cornamenue I'puropsn O.
WBanos H. + 6 gen.
benapyce MuHck BI'Y OOMeH BU3UTaMU ®enortoB A.C. + 2 yen.
Nd HAHB CoBMecTHBIE pabOTHI Maxkcumenko C.A. + 3 gen.
HUU AI1 BTy OOMeH BU3UTaMH Jlo6ko A. + 15 gen.

®denorona FO.A.
OUSAN-Cocust HAHB CoBMecTHBIE PabOTHI babuues JI.O. + 3 ven.

®TU HAHB CoBMecTHBIE PabOTHI ITo6oas N.JI. + 7 uen.

IToxposckuit A.U. + 3 gen.

Bonrapus IInoBaus PU CoBMecTHBIE pabOTHI [Monosa M. + 3 uen.

Cornamenue 3aituena E.

Typuiicku B.

I'epmanust HMapmiaraar GSI CoBMeCTHBIC pabOTHI Bapt B. + 3 uen.
Braypok M. + 5 gen.
3enrep I1.
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I'py3us
Eruner
Kazaxcran

Kurait

Ky6a
Mekcuka

Monosa
Monronus
Poccus

IOmux
Towmcu
Kaup
Anma-Ata
Nuan

JlaHpuKOY

Tlexun

VxaHp

Xyaxkoy

XOHBSIH
Xodoii

Ll3nHaub
IIlanxait

I'aBana
Mexuko
[Ty>6ma
Kumnnes
Vnau-barop
Bbenropon

BnannkaBka3
T'aTunna
JonronpyaHsii

Kyxosckuit
Kazanp

MockBa

FZJ

GTU
ECTP MTI
Usid
OTU
CTGU

IMP CAS

"Tsinghua"
CIAE
IHEP CAS

UCAS
CCNU

HU

usC
ASIPP
USTC

SDU
Fudan

SINAP CAS
INSTEC
UNAM
BUAP

UIlD

IPT MAS
benl'y

cory

HUIL KU [TUAD
MOTHU
TEXHOJIOT' A
Komnpeccopmar
CIIELIMAII
BoU

I'enuiimaiu
NMBII PAH
UTOO

Kpuorenmam
MI'y
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CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamiesue

CoBMecTHBIC PaOOTHI
CoBMecTHBIC paOOTHI

CornaiieHue
CoBMecTHBIE PabOTHI
Cornamenue
Cornamenue
CoBMecTHBIEC PabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamnienue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE PaOOTHI

CoBMecTHBIE pabOTHI
Cornamenue
CoBMmecTHBIE paOOTHI

Cornamenue
CoBMecTHBIE pabOTHI
Cornamenue
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
Cornamenue

CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Pat3unrep V.

[roxep X. + 2 gem.
Ilraccen + 2 yen.
[aunnze P.

TaBduk A.H. + 5 uen.
Caxues C. + 8 yen.
Jlebenes U. + 6 yen.
JIu yan

Illenun ®anr

Hy Iy

UYxao Y. + 8 yen.

Ban 1. + 13 gen.
Banr 1.

110)16): ) A%

Xyan M. + 2 qen.
CeT.

Ban T.

Can C.

Jto ®@. + 2 yen.

Ban 11.

Ban @. + 2 yen.

Ban C.

Conr 1O.

J3e60 Tau

JIsit Uxao

Tan 3. + 3 yen.

Su 1.

IOiiran Ma + 2 uen.
®an JI. + 2 yen.

®anr /.

I'y3man @. + 1 yemn.
Asna A.

Ponpurec M.
XBOpocTyXuH A.
Baarap LI. + 2 uen.
Boxmsnauna K.
Ky6ankun A.C.
Kacymos F0.H. + 3 gen.
ITyxaeBa H.

Psibos B.I'. + 5 uemn.
Kum B. + 11 yen.
AymeB T. + 1 gedn.
Omunaros F0.H. + 3 gemn.
[umkua A.B.
Mups3aes T.b.
300posckuii A.1O.
Kokypkun MLII. + 5 uen.
Crynos B.B. + 5 gexn.
HBanosa O.A.
[Typmakos B.A. + 10 gen.
Kynesoii T.B. + 5 uen.
Kynukos B.B.
Kaparanos JI.T. + 2 gen.
Booc 2.0.



CepOust
CrnoBakus

V30ekucran

Yunan

IOAP

Slmonus

Mockaa, Tpounx

HoBocubupck

HoBouepxkacck
[IporBHuHO

Camapa

Cankr-IletepOypr

CBIKTBIBKap
Tomck
®ps3uHO
Bbenrpan
Komuie
Hoga-/lyOoHuma
TamkeHT

Bansnapauco
Comepcer-Yacr

Cremnenboc

Toxkuo

MHPDA
HUWAD MI'Y

HUY BLID
HUL] K1
HUSY "MUDU"

POV
OUNAH

WS PAH

ns1d CO PAH

HTIJI "3apsa"
IOPT'TIY HIIAU
N®BD

cy

CII6I'Iry
CIiery

OM Komu HII YpO PAH
Iy

HCTOK

INS "VINCA"

UPJS

EVPU

®TU HIIO "®.-C."
AH PVY3

UTFSM
iThemba LABS
SuU

Nihon Univ.
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Cornamrenue
CoBMecTHBIC PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI

Cornamenue
CoBMecTHBIE pabOTHI

Cornamnrenue
CoBMecTHBIE PabOTHI

Cornatrenue
Cornatrenue
CoBMecTHBIE pabOThI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

Cornamenue
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE paOOTHI

ITeBuoB E.®.

Bepexnoit A.

bormanosa I'. A.

Mepkua M.M. + 15 qen.
YenypHoB A.

ParaukoB @./1. + 1 gen.
CraBunckuit A.B. + 8 uen.
Tapanenko A.B. + 12 gen.
Hurmatkymos I'. + 18 gen.
Kamkun A.

T'epacumos C.I'.
3aBeptsieB M.B. + 4 uen.
Amngpees B. + 15 uen.
benos A.C. + 5 dgen.
I'y6bep ®@.®. + 16 gen.
MBamxkun A.

VYcenxko E. + 5 gen.
AntoxuH E. + 7 uen.
Bapnsxos A.

Kypxun I''S. + 10 gen.
ITapxomuyk B.B.

IIsara E.

Tpubenauc A.B. + 10 gen.
[atysoB FO.M.
Konnparenko A.M.
ITy3un B.C.

3unuenko C.H. + 5 gen.
Hganos C.B. + 5 uen.
Honrononos M.
Kapnumkos A.

Canees B.A.

bepanukos f.A.
Beuepnun B.B.
Kepebuerckuii B.1U.
Hewmmntorun C. + 5 gen.
OBcsanuukoB JI.A. + 3 yen.
®Deodmios I'.A.

Kytos A.1O.

®unumonos C. + 11 gen.
Kynrames O.K. + 3 uen.
Muommesuu .
Bpnakosa U.

Mapkosuu JIx.

OmumoB X.K. + 10 ver.

Kymnemos C.B. + 5 gemn.
Banpnesypn 11I. + 3 gen.
Cronapr H.

Boiinu T.

Heroman P.

Karasama T.



02-2-1148-2010/2028

Baikal-GVD
BbaiikaJbCcKkui r11y00OKOBOIHbIH HEMTPUHHBIN TEJIECKOII TUTATOHHOI0 00bemMa

PykoBoaureinsn: Bbenonantukos 1. A.

3amecTHTEb: Posos C.B.

YyacTByouue CTpaHbl U MeKAYHAPOAHbIE OPraHU3AUM:
Kazaxcran, Poccus, CroBakusi, Uexwusl.

H3yuyaemasi npodJieMa 1 OCHOBHAS 1eJIb UCC/IeI0BAHMIL:
Peanuzaius mpoekTa, BKJIFOUYAIONICTO0 MOJICPHH3AIHUI0 M Pa3BUTHEC 0alKalbCKOrO TPyOOKOBOJHOIO JETEKTOpa 10 O0beMa
peructpamuu 1 kM® B MCCleJOBaHUAX HOTOKOB HEHTPUHO BEICOKUX SHEPIUil aCTPO(PU3NUECKOTO HIPOUCXOKICHHS.

IIpoekr:
HaumeHoBaHMe npoeKTa PykoBoaurennb npoekra HIu¢p npoexra
JlaGopatopust  OTBETCTBEHHBIC OT JIAOOPATOPUH Craryc
1. Baikal-GVD Besonanrukos U.A. 02-2-1148-1-2010/2028
3amecmumens:
Pozos C.B. Peanuzanus

JAIT  AmnaxsepasH B.A., Aatonos [1.U., bopuna U.B., Bomeasix B.1., 'ony6es A.B., 'omyokos K.B., I'opmxos H.B.,
Hux B., Jopomenko A.A., Houenko U.C., EmxoB T.B., EMenssinoB A.H., 3aBesnos C.1., 3aukun A.A.,
3Be3noB /I.1O., Kamuaosa B.E., Kamues N.U., Katynua C.A., Karymuna C.JI1., Konbua M.M., Kornmes K.B.,
Kopobuernko A.B., Kpyrnos M.B., Kynskosa E.1O., Jlegaumka T., Mazapckas H.B., Munaes M.A., Mopozosa T.A.,
Haymog /1.B., Opnos J.A., ITeryxos J.I1., ImuckoBckuit E.H., Cangykosckuii B.I'., Capponos I'.b., Cuperko A.3.,
CopokoBukoB M.H., CocynoB H.U., Crenkun U.A., CrpomaxoB A.Il., Yine3ytyes b.b., Xpamos E.B.,
[a#i6onoB b.A., lllepuenko K.U., [llesuenko M.IO., Iepbakosa U.C., S6mokosa F0.B., fxymes E.A.

JINT  Karynun M.C., ConoBbeB A.T.

KpaTkas anHoTauus U Hay4YHoe 000CHOBaHUE!

[poekt Baikal-GVD — mpomomkeHrne CO3MaHHS THTAaTOHHOTO HEUTPUHHOTO TENeCKONa JJisl HCCIeJOBaHUM B 00JacTH
MHOTOKaHAJIBbHON aCTPOHOMHUH, HW3y4eHUS (QYHIAMEHTAJbHBIX CBOMCTB CaMbIX OJHEPTUYHBIX KOCMHYECKHX HEUTPHHO,
KOCBEHHOTO MOUCKA TaTaKTUUEeCKOH TEMHOM MaTepUH U MPUKJIAIHBIX UCCIE0BaHUNH. MeXIyHapoHas KoJu1abopalus mpoeKTa
Baikal-GVD ctpout HeHWTpuHHBINA Teleckon Ha o3epe baiikan. MaccHBBI CBETOUYBCTBUTENBHBIX 3JIEMEHTOB B ONTHYECKHX
MOAYJISIX PErUCTPUPYIOT u3inyueHue BasunoBa-UepeHkoBa, co3aBacMoe€ 3apsDKCHHBIMU 4acTHLIAMM B BOJAE 0O3€pa IIpU
JIBIKEHHU CO CKOPOCTSIMM, TPEBBIMIAIONINMH CKOPOCTh CBETa B BOJE. Takue 4YacTUIBI MOTYT BO3HHMKATh B pe3yJbTare
B3aMMOJIEHICTBUA HEHTPHHO B BOJE WJIM TOPHOM Mopoje JHa o3epa. DHEPrus U HaNpaBIeHHE HMCXOIHBIX HEHTPHHO
PEKOHCTPYHPYIOTCS 10 KoindecTBY (poToHOB BaBmioBa-UepeHkoBa M BPEMEHM MX pPETHCTPAllMM B  OTHEIBHBIX
CBETOYYBCTBUTEIBHBIX 3JIEMEHTAaX. TeeCKON HMEET BO3MOJKHOCTh H3ydaThb KOCMHYECKHE HEWTPHHO U ONPENeNaTh HX
UCTOYHUKHU, OCYILECTBIIATh NOUCK HEUTPUHO OT aHHUT'WIISALMY YaCTULl TEMHON MaTepUH U APYIHX peakux siBneHuil. Hayunas
IporpamMmma IpoeKTa OpUEeHTUPOBaHa Ha pelieHne (yHAaMeHTaIBHBIX MPo0ieM acTpoGU3NKHU 1 PU3NKHU 3JIEMEHTAPHBIX YaCTHIL:
WACHTHOUKALNIO acTPOPHU3MUYECKUX HCTOYHHKOB HEWTPUHO CBEPXBBICOKMX OHEPrHH, OIpeJelieHHe MEXaHH3MOB
(hOpMHPOBaHUS 1 HBOJIIOIMHN TATAKTHK | Jp. B wactHOCTH, Ommkaiias 3a1aua — KapTUpOBaHHE HeOa BBICOKOIHEPTeTHYECKUX
Heiirpuao B HOXHOM monymapuw, BKirodas obnacts ['amakTudeckoro meHrtpa. Jpyriue TeMbl BKIIIOYAIOT KOCBEHHBIN MOMCK
TEMHOH MaTepuy MyTeM O0OHapyKeHUS HEUTpHHO, oOpasytomuxcs mpu aHHurwinun WIMP Ha ConHile miam B ieHTpe 3emitn.
Baikal-GVD Taxxe OyIeT HCKaTh 9K30THYECKUE YACTHUIIBI, TAKHE KAK MArHUTHBIE MOHOIIOJH, CYIIEPCUMMETPUYHbIE Q-00JUTBI
WIN HYKJICapuTHl. YHUKANbHBIM HEeHTpUHHBIM Teneckon Baikal-GVD saBnsieTcs omHOW W3 OCHOBHBIX 0a30BBIX YCTaHOBOK
OUSIN.

O:xuaeMble pe3yJibTaThl 10 3aBepPIIEHUM NTPOEKTA:

Co3znanne TIIy0OKOBOIHOTO HEHTPHHHOTO TelecKoma maciirada 1 kM® Ha o3epe baiikan. MccnenoBanue MOTOKOB HEUTPUHO
BBICOKMX SHEPTUI U3 KOCMOCA, MOMCK T'MIIOTETUYECKUX YACTUI-MAarHUTHBIX MOHOIIOJIEH, a TaK)Ke YaCTULI-KaHIUJATOB Ha POJIb
TeMHON MaTepun. bobmoi 00beM NETEKTHPOBAHUS B KOMOWHAIIMU C BEICOKAM YTJIOBBIM U YHEPTETHUCCKUM pa3pelIcHHEM U
YMEpCHHBIC (DOHOBBIC YCIIOBHS, XapaKTEPHbIC JJs MPECHOW BOJBI, IMO3BOJSCT BecTH 3(P(EKTUBHBIC HCCIIEOBAHUS
i HYy3MOHHOTO IIOTOKA HEUTPHUHO M ITOTOKOB OT HHAUBUAYAIBHBIX aCTPOPUZNIECKUX OOBEKTOB C TIOCTOSIHHBIM U TEPEMEHHBIM
CBEYCHHEM.
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OskniaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOY:

Habop craTucTMKM Ha YCTAHOBJIEHHBIX TPHHAIIATH KilacTepax HeWTpuHHOTO Teneckorna Baikal-GVD. Ilouck u nsyuenue
COOBITHH OT HEHTPHHO BBICOKUX JHEPIruil acTpou3myeckoil mpupospl. [1oaroroBka M MOCTaHOBKA CIEAYIOIIMX KIIACTEPOB
nerekropa. TecTupoBaHHE HOBOH CHCTEMBI cOOpa M epeAadn JaHHBIX, 00eCIIeynBaloIel CHIDKEHHE [TOPOra PerUCTPUPYEMBIX

SHEPTHil.

CoTpyaHH4Y€ECTBO 110 TeMe:

Crpana win Topon HucTutyT Crartyc Y4yacTHHKH
MesKTYHAPOAHAs
opraHu3anus
Kazaxcran Anma-Arta A CoBMmectHbIe pabotel  Jluk B.
Poccus Hpxytck ury CoBMmectHbIe paboTel  bymue H.M. + 7 ven.
Mocksa HUMAD MI'Y CoBmectHble pabotsl  KoxuH B.A.
Hukonaes A.C.
Ckypuxuz A.B.
Yemnypros A.C.
[lIupokos E.B.
Mockaa, Tpourik A1 PAH Cormnanienue Homorarckuii I'.B. + 25 gemn.
Hwxuuit Hosropon  HI'TY Coemectabie paboTel  Kynenos B.®.
Cankr-IletepOypr CIIeIMTY CoBmectHble paboTsl  PozanoB M.U.
CrnoBakus Bpatucnasa CuU CoBmectHble paboTel  bapnauosa C.
JBopHunku P.
CumkoBuy O.
Ockepona J.
Uexus IIpara CTU CoBmectHble paboTel  bapnauosa C.
CumxoBuu O.
rexn U.
OckepoBa 3.
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06-6-1118-2014/2030

MUBK
MHOrogpyHKIHOHAJIbHBIA HHGPOPMANMOHHO-BBIYHMCIUTEIbHBINA KOMILJICKC
PykoBoaurenn: Kopenrkos B.B.
IIImaTos C.B.
3amecTurenu: Honbunos A.T'.
Ilonraitasiit J[.B.
Crpmx T.A.

YyacTBylolIHe CTPAHBI M MEKAYHAPOIHbIE OPraHU3aIH:
AzepbOaitmkan, Apmenus, benapycs, bonrapus, ['py3us, Eruner, Kazaxcran, Kuraii, Mekcuka, Monromus, Poccus, CioBakus,
CIIA, TatiBanb, Y30ekuctan, @pannus, [IEPH, TOAP.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIe0BAHUIA:

I'naBHo#i nenpto MUBK sBnsieTcss MakCHManbHO BO3MOXKHOE YJIOBJIETBOPEHHE TOTpeOHOCTEl Hay4Horo coobmiecta OSSN
JJIA pCHICHUA aKTYAJIbHBIX 3a/1a4 — OT TCOPECTUYCCKUX I/ICCJ'IG[[OBaHI/Iﬁ u O6p360TKI/I, XpaHCHHA U aHaJIM3a SKCIIEPUMEHTAJIbHBIX
JIAaHHBIX JIO PelICHHs MPUKIaIHbIX 3a/1a4 B 00J1aCTH HayK O »H3HU. [IproputeTHBIMU OyayT SABIATHCA 3anaun npoekta NICA,
HEWTPUHHOW MPOrpaMMbl, 3a7a4u 0OpabOTKH JaHHBIX dKcrnepuMeHToB Ha LHC u apyrux maciiraOHBIX 9KCHEPHUMEHTOB, a
Takke MmoJiieprKka moyib3opareneit Jlaboparopuit OUSN u cTpan-yuacTHUIIL.

B pamkax npoekTa npeaycMOTPEHO BKJIIOUEHHUE ABYX aKTUBHOCTEH, KOTOPBIE, KaK U MPOEKT, HALlEJICHbl Ha YAOBIETBOPEHUE
TpeOOBaHUH OONBIIOTO YKCIa HAYYHO-UCCIICIOBATEIFCKOTO M aIMIHUCTPATHBHOTO MIEPCOHANA:

— pasButne nudposoi miardopmer «{udposas sxocucrema OUANy», uHTETpUpYIONICH CYIMIECTBYIONINE M TEPCIEKTHBHBIC
CEpBUCHI NOJIEP>KKU HAYYHOH, aIMUHUCTPATUBHOMN U COLIMAJIBHON A€ TENbHOCTH, a TaKyKE CONPOBOXKACHUS MHXKeHepHoU u I T-
uHppacTpykTyp MHCTUTYTa, YTO B CBOKO OYEpelb 00CCIICUUT HAICHKHBIN 1 O€30MAaCHBIM JOCTYI K JAHHBIM PA3JIUYHOTO THIIA U
JIaCT BO3MO>KHOCTh BCECTOPOHHEr0 aHanu3a MHGOpMAIMUA ¢ MPUMEHECHHEM COBPEMEHHBIX TEXHOJIOTHH BOJBININX MaHHBIX H
HUCKYCCTBEHHOT'O MHTEJICKTA;

— CO3/1aHMe MHOTOIIEJIeBON IPOrpaMMHO-aIapaTHON IUIaTQOPMbl AHAIUTHKKA BONBIIMX JaHHBIX HA OCHOBE THOPHIHBIX
amnmapaTHBIX YCKOpUTENeH; alropMTMOB MAIIMHHOTO OOy4YeHHs; WHCTPYMEHTOB AaHAJUTHKH, OTYETOB W BHU3yaIH3allHy;
MOJIJIEPKKH TI0JIb30BATENILCKUX HHTEp(ECOB 1 3a/1a4.

IIpoekr:
HaumeHoBaHUe MpoeKTa PykoBoaurtenn npoexra HIudp npoexra
Jlabopatopuss  OTBETCTBEHHEIE OT JTabOpaTOpPHUU Craryc
1. MHUBK Kopennkos B.B. 06-6-1118-1-2014/2030
MHorogpyHKIIMOHANbHbIA IIImatos C.B.
HH(pOPMANHOHHO-BLIYIHCIATENbHBII 3amecmumenu: Peanmzauus
KOMILIEKC Joaounos A.T'.
Moaraiinwprii J1.B.
Crpux T.A.

JINT  Awnrenos K.H., Anukuna A.W., AutonoBa O.A., banaunun A.M., banamos H.A., bapanos A.B., benskos JI.B.,
bexxansn T.K., Benpos C.U., Boittumua H.H., Boponuos A.C., I'apunos C.B., I'aBpuw A.Il., 'onockokosa T.M.,
Tonynos A.O., l'oponunuesa JI.U., I'pados E.A., I'padosa E.H., I'pomosa H.U., I'ymun A.3., leprynos B.I1.,
Hepenosckas O.10., [I3axoeB A.T., Enanos A.B., XXabkora C.E., 3akomonaun A.1O., 3yes M., Unbpuna A.B.,
Kanarun N.U., Kamenckuit A.C., Kapnenko H.H., Kamynun W.A., Kupakocsa M.X., KinouseB A.E., Kokopes A.A.,
Komxos A.B., Kopo6osa I'.A., Kperoa C.A., Kynacosa U.B., Kyapsimosa O.H., Kynakos B.U., Kynsnus E.1O.,
Kyrosckuit H.A., JlaBpenTheB A.A., JleButun A.M., Jleramés FO.M., JlrooumoBa M.A., MaxwuroBa E.,

MakcumoB M.A., Mapkos B.H., Mapuenko C.B., MatseeB M.A., Maxankun A.H., Mensaues A.A., Mutioxud A.H.,
Muneia B.B., Mumenko H.H., Moiibenko A.H., HekpacoBa N.K., Hekpacos B.H., Oseukun B.B., Oneitauxk /I.A.,
IMTapxwumkwuii C.C., [TeneBantok N.C., [Tetpocsa A.ILL., TTonexaes JI.C., ITomos JI.A., [Ipsxuna /I.W., Porozun J1.B.,
Poxkosa T.B., Pozen6epr S1.1., Cemenor P.H., CmonsraukoBa A.C., Cokonos U.A., Conosbea E.B., Copokun U.T".,
Cramat U.H., CrenanoB Bb.b., Ctpensuosa O.U., Topocsu LL.I"., Tpopumos B.B., Tpyouanunos H.B.,

VYcaues B.1O., ®apucees B.A., ®erucos M.10O., Lamuypos E.O., Hamun C.B., Uypun A.U., llIBanes A.M.,

[eiiko B.IT., ummakor M.JI., lnots JI.A.

JI®BD Tepuenbdeprep K.B., I'onynos A.O., Munaes 10.11., Momkun A.H., Porauesckuii O.B., Cnennes U.B., Cnenos W.I1.
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JIH®  Cyxommunos I'.A.

JIPb  Yaycos B.H.

JAIP  barunsa A.C., [TomskoB A.I'., Copoxoymon B.B.
JII  Xewmuyros A.C., UBanos 10.11., Kanuroros B.A.
JIT®  CazonoB A.A.

VHII Cewmenromkun U.H.

AccouuupoBansbeiii  AHucénkoB A.B., Kupssaos A.K.
HepCcoHan
MUBK

Kparkas aHHOTAIINS M1 HAYYHOE 000CHOBAHHE:

Jlns  moCTMXKEHWs TJaBHBIX Ieied Bemymux mpoektoB OUSUN motpedyercss 00pabaThiBaTh OTrPOMHOE KOJHYECTBO
9KCICPUMEHTAIBHBIX AaHHBIX. COMIacHO BechbMa Ipy0OO OICHKE, 3TO MECATKH ThICSY MPOIIECCOPHBIX SIACP M COTHH MeTabaiT
SKCIIEPUMEHTATBHBIX NaHHBIX. [ pua-mHPpacTpykTypbl ypoBHer TierO, Tierl m Tier2 HeoOXOAMMBI IS KCIIEPUMEHTOB
npoekta NICA u HelitpuaHOH porpamMMbel OUSN (Baikal-GVD, JUNO wu T.1.). BeInoaHeH#e 3THX Tieiel TpeOyeT pa3BUTHSA
pacrpeneeHHBIX MHOTOYPOBHEBBIX T€TEPOTCHHBIX BBIYHCIUTENBHBIX CPEll, B TOM YHCIE M Ha pecypcax YYaCTHHUKOB IPYTHX
MIPOEKTOB M KOJUTA0OPATHIA.

Komnmemnius pa3suTist WHGOPMAIIMOHHBIX TEXHOJIOTUH, HayuHbIX BhiuucieHuit u Data Science B CemunerHem rurane OMSN
npeaycMaTpuBaeT cosfganue HayuyHou WT-uH(pacTpyKTyphbl, OOBEIMHSIONICH MHOKECTBO DPA3JIHUYHBIX TEXHOJOTHUYECKHX
pelieHuid, TeHACHIUH u Metoauk. MT-uHpacTpyKkTypa OpeAnoyiaracT COTJIacOBAaHHOC pa3BUTHE B3aUMOCBs3aHHBIX UT-
TEXHOJIOTUH U BBIYUCIUTEIBHBIX METOJIOB, HAIIPABIEHHBIX Ha MAaKCUMAIbHOE YBEJIMUEHUE YUCIIA PEIIaeMbIX CTPaTEerHuecKux
3amad OUWSIN, TpeOyronmx MHTEHCUBHBIX BBIYHCICHUH ¢ maHHBIMHA. Oco00e MECTO B ATOW KOHIICHIIMU 3aHMMAaeT KpPYITHBIN
HHPPACTPYKTYPHBIH MPOSKT « MHOTO(QYHKIINOHAIBHBIN HH()OPMAIIHOHHO -BEITUCITUTEIFHBIN KOMILICKCY.

OcnogHoii 3agaueit KUTT MUBK na 2024-2030 rT. IBIIsS€TCS BBHITIOJHEHIE pabOoT, HAITPABJICHHBIX HA MOJACPHU3AIIHIO ¥ Pa3BUTHE
OCHOBHBIX aNIapaTHO-IIPOIPAMMHBIX KOMIIOHEHT BBIUHCIUTEIBFHOIO KOMILIEKCA, CO3JaHHe COBPEMEHHOW MpOrpaMMHOMN
I1aT(GOPMBI, TIO3BONIAIONIEH pemaTh MIUPOKUIl CIIEKTp HAyYHO-HCCIIEAOBATEIBCKUX M MPUKIIAIHBIX 33/1a4 B COOTBETCTBHHU C
CemunernuM tanom OWSIU. Beictpoe pa3zBuThe MHPOPMAIMOHHBIX TEXHOJIOTMH M HOBbIE TPeOOBaHHMS IOJb30BaTEIEH
CTUMYJIMPYIOT pa3BUTHE BceX KOMIOHEHT u riatrgopm MUBK. Beruuciurensnas undpactpykrypa MUBK BrimodaeT yetbipe
COBpPEMEHHBIE MPOrpaMMHO-aNNapaTHbIe KOMIIOHEHTHI: rpua-caiTel Tierl u Tier2, runepkOHBEPreHTHBIH CYNEPKOMITBLIOTED
«["oBopyH», 0o0OnauHyl0 HMH(PACTPYKTYpy M paclpeleieHHYI0 MHOTOYPOBHEBYIO CHCTEMY XpaHEHHs IaHHBIX. DTOT Habop
KOMIIOHEHT o0OecrieunBaeT yHHKambHOCTH MUBK Ha MupoBoMm nmanmmadTe W MO3BONSET HaydHOMY coobmectsy OUAU u
CTpaH-y4aCTHHI[ HCIIOJIB30BaTh BCE COBPEMEHHBIE BBIYHCIUTEIbHBIE TEXHOJIOTMH B paMKaX OJHOIO BBIYUCIUTEIBHOIO
KOMIUIEKCa, 00eCIeYMBAIOIIEr0 MHOTO(YHKIIMOHAIEHOCTD, MAaCIITA0MPYEMOCTh, BEICOKYIO ITPOU3BOAUTEIILHOCTD, Ha/Ie)KHOCTD
1 AOCTYMHOCTb B pexume 24x7x365 ¢ pa3HOYpOBHEBOM CUCTEMOM XpaHEHMsI JAHHBIX JIJIs1 Pa3JIYHbIX TPYII HOJIb30BaTENIEH.

B pamkax KUII MUBK mpemycmoTpeHa Kak HoAaepkka (YHKIMOHHPOBAHHS BCEX MPOTPAMMHO-ANIAapPaTHBIX KOMITOHEHT
MUBK - rpun-caiitoB ypoas Tierl m Tier2, obmaunHoll WHQPACTPYKTypHl, THIEPKOHBEPTEHTHOTO CYIEPKOMITBIOTEpA
«"oBOpYH», MHOTOYPOBHEBOH CHCTEMBI XpaHEHUs JAHHBIX, CETEBOM MH(PACTPYKTYPHI, CUCTEM HHEPIOCHAOKEHUS U KIMMAT
KOHTPOJIS, TAaK M MOJICPHHU3ALIUS/PEKOHCTPYKIIHS IEPEUUCICHHBIX BbIIIIE KOMIIOHEHT B COOTBETCTBUU C HOBBIMU TEHACHIMIMH
pazsutus UWT-texHomoruii u TpeOoBaHUSAMH TMoJib3oBaTeneii. HeoOxomumo Takke OOECHeunuTh BBICOKOCKOPOCTHEIE
TEIEKOMMYHHUKAINH, COBPEMEHHYIO JOKAJbHYIO CETEBYI0 MHOPACTPYKTYPY M HAASKHYIO HHKECHEPHYIO HH(PACTPYKTYpPY,
00ecreunBaroNIyI0 rapaHTUPOBAaHHOE PHEproodecneyeHre 1 KOHANIIMOHUPOBAaHIE CEPBEPHOTO 000PyIOBaHUS.

OsxkugaeMble pe3yJbTaThl 10 3aBePIIEHUHN MPOEKTA:
Monepuuzammsa umxeHepHoi uHpacTpykrypel MUBK OWAM (pekoHCTPYKIHMSI B COOTBETCTBHH C COBPEMEHHBIMHU
TpeOOBaHMIMH MalIMHHOTO 3ai1a 4-oro staxa JINT).

MopepHu3anusi W pa3BUTHE paclpeieeHHOW BbIUMCIMTENbHON mardopmbl ans mpoekta NICA ¢ mpuBiedeHueM
BbIYHMCIIUTENBHBIX EHTPOB Kosutaboparu NICA.

Coznanue rpun-kinactepa Tier0 must skcrepuMmeHToB Merampoekta NICA ans XpaHeHHS OKCIIEPUMEHTAIbHBIX H
CMO/JISIMPOBAHHBIX JTaHHBIX. Pacmmpenne mpon3BOIUTEIFHOCTH M €eMKOCTH CHCTEM XpaHeHHs rpua-knactepos Tierl u Tier2 B
KadecTBE IEHTPOB 00pabOTKM HaHHBIX A dKcrepuMeHToB Merampoekta NICA, weifrpunHOM mporpammer OUAN n
skcriepumenToB Ha LHC.

Pacmupenne o6maunoit nuadpactpyktypsl OUAU ¢ nenpio yBeMdeHHsI MPEIOCTABISIEMOTO TTOJIB30BATENSIM CIIEKTPa CEPBHCOB
HA OCHOBE TCXHOJOTHMI KOHTCHHEpU3aIluh. ABTOMATH3AIMs Pa3BEPTHIBAHUS OOJAYHBIX TEXHOJIOTUN B OPTaHU3ALUAX CTPaH-
yuactHuy OVAN.
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Pacmmmpenne rereporennoi mmargopmsl HybriLIT, Bxmouass cymepkommbiotep «['OBOpyH», Kak I'MIEPKOHBEPI€HTHOW
MIPOTrPaMMHO-OIIPEAEIIEMON CpeIbl C HepapXHUUECKOI CHCTEMOM XpaHeHUsI 1 00pabOTKU TaHHBIX.

[IpoekTHpoBaHne W  pa3pabOTKa  paclpeleNiCcHHOW  MPOrpaMMHO-KOHQUTYPUPYEMOH  BBICOKOMPOU3BOAUTEILHON
BBIYHMCITUTEILHON TUIaTHOpMBI, 00BEAMHSIONMEH CYNepKOMITBIOTEpHBIC (FeTepOTeHHBIC), TPUA- U 00JadYHbIC TEXHOJOTHU IS
3 PEKTUBHOTO UCTIONH30BAHHS HOBBIX BBIYUCIUTEIBHBIX APXUTEKTYP.

Pa3zpaboTka cuCTeMBI 3alIUTHI KOMITBIOTEPHONW HWHOPACTPYKTYPHl Ha OCHOBE NMPHHIMIHNAIHHO HOBBIX IApagirM, BKIOUYas
KBAaHTOBYIO KpHNTOrpaduio, HEHPOKOTHUTHUBHBIC NPUHIMITEI OPTaHW3alUN JAaHHBIX W B3aHMMOJACHCTBHS OOBEKTOB HaHHBIX,
rI100abHY0 HHTETPAINI0 HH(OPMAIIMOHHBIX CHCTEM, YHHBEPCATBHBIN JOCTYII K MIPHJIOKEHUSAM, HOBBIE HHTEPHET-TIPOTOKOJIEI,
BHPTYaJIU3AIHIO, COIUANBHBIC CETH, TaHHBIE MOOMIIEHBIX YCTPOWCTB M T€OJIOKAIHH.

OskugaeMble pe3yJibTaThl 110 IPOEKTY B TEKYIIEM TOAy:

O6ecnieueHre yCTOWIUBOTO, O€30ITaCHOTO U IIEIOCTHOTO (PYHKIIMOHUPOBAHUS HHPOPMAIIMOHHO-TEJICKOMMYHHKAITHOHHOM CETH
OUSAN (maructpanbHOit omopHOi cetn (2x100 I'6ut/cex); TpancnoprtHoit cetn Merampoekta NICA (4x100 I'6ut/cek);
mHoroceszHoi cetu JIUT (100 I'Out/cex); MarncTpaabHbIX BHEIIHUX TEJICKOMMYHUKAIIMOHHBIX KaHaioB (3x100 I'6ut/cex);
cern Wi-Fi Ha mnomankax MHctutyra B pesxume 24x7x365. Tlomaepikka CTaHIAPTHBIX CETEBBIX CEPBHCOB (3JIEKTPOHHOM
mouThl, (hailyioBoro obMeHa, 0E30MaCHOCTH), MOJJICPKKA U COMPOBOXKICHHUE 0a3bl MAaHHBIX IMOJb30BAaTEICH, 0a3bl JaHHBIX
cereBbIX d5eMeHTOB B IPDB, T.1. Pa3spaboTka METOMUKHM U TEXHOJIOTHH JIBOWHON aBTOPU3AIMU U YIOCTOBEPSIOMINX IIEHTPOB
ceprudukanuu. Pa3paboTka mpoekTa ajabTepHATUBHBIX IMyTeH BHEIIHEH ceTeBoi mHppacTpykTypsl. [IpopaboTka mpoekTa
BBIICTICHHOM ONITHYECKO# ceTH I Kosutaboparuii mpoekta NICA.

DKcIuTyaTanuss B pekuMe 24x7x365 cHUCTEM TapaHTHPOBAHHOTO 3JCKTPOCHAOKEHHUS (IU3eNIb TEHEPaTOphl, UCTOYHUKH
OecriepeOOHOTO MHUTAHUA), KIUMATHICCKOTO KOHTPONS (YUIIEPHI, CYXHE TPaIipHH, MEKPIIHBIC KOHIUIMOHEPH U T.JA.) H
CHUCTEMBI MPOTUBONIOKAPHON 0e30MacHOCTH BBIYHCITUTENLHOM HHPPACTPYKTYPHI MUBK. Ob6ecrieueHue
NOJHO(YHKIMOHAIBHOM M ONTHMAaNbHON paboOThl MHKeHepHoro obopynoBanuss MUBK. Monepuuszamust 1 u 2 momyiei
MAIIMHHOTO 3ana 2-ro 3Taxa. IIpoekTupoBaHue U peann3aliis MepBoro 3Tana MOJAEPHU3ALUN CEPBEPHON B 3aje 4-ro 3Taxa
3nanus JIUT.

HapampBanre npou3BOANTEILHOCTH U CHCTEMBI XpaHeHus1 0a30BbIX koMmmoHeHT MUBK — Tierl niearpa mo 23000 CPU-snep u
16000 TB, Tier2/IIMBK mo 12000 CPU-sxep, cucrembl EOS o 35 I16. MoaepHu3anus «o3epa JaHHbIX» Ha 6a3e cuctembl EOS.
PacmupeHne u conpoBOXKIIEHUE €AMHON CHCTEMBI XpPaHCHHS M JOCTyIa K obmiemy mporpamMmHoMy obecniedennto CVMEFS.
[Nonnepkka MPOTpaMMHON CHCTEMBI Pa0OTHI ¢ JeHTOUYHBIMH pobotamu - CTA. IMommepikka W CONPOBOXKICHHE PaOOTHI
BUpTyansHBIX opranuzanuii WLCG, sxciepumentoB NICA, COMPASS, NOvA, ILC u 1.1., TOKaJbHBIX TPYIII OJIB30BaTEICH
Ha pecypcax Tierl u Tier2 MUBK. Peanuzanus na 6aze pecypcoB MUBK peruonansHoro nentpa ais sxkcnepumenta JUNO.

PazpaboTka npororunos noaHopyHkunoHansHbIX Tier0, Tierl HEHTPOB Al IKCIEPUMEHTOB HAa YCKOPHTEIIBHOM KOMILIEKCE
NICA. Coznganne 6a30BbIX ceprucoB i paboTsl TierQ, Tierl u ctoponHux Tier2 HMEHTPOB: pEerUCTpaIHs HOIb30BaTENICH H
pecypcoB; aBTOpH3aLMs U HOAAEPKKa OE30MACHOCTH UCIIOIB30BaHMs PECYPCOB U pabOThI MOJIb30BaTENeH B pactpeaeIEHHON
cucTeMe; (uKcanus NpoOJieM M OINOBEHICHHE IOJb30BaTeNeld M aJMHUHHCTPATOPOB PECYPCOB; CHCTEMBbl OOBEIWHEHHS
pacupeenEéHHBIX BBIYUCIHUTEIBHBIX PECYPCOB; CHCTEMBI OOBCIAMHEHHS DACIpPENCNIEHHBIX PECypcoB XpaHEHHS JaHHBIX.

Pacuipenue Konn4ecTBa Mojib30BaTeNlel U YIaCTHUKOB paclpeiesieHHOW nHPpopMallMoHHO-BeruncuTe bHol cpebl (PUBC)
Ha 0aze 00JauHBIX pecypcoB opraHuzanuil u3 crpan-ydactHul, OMAN. HapamumBanue BBIYUCIUTENBHBIX PECYPCOB OOJIaka
MUBK (mpu Hamuuuu TEXHUYECKOH BO3MOXKHOCTH MOJKIIOUEHHS), B TOM YHCIE 3a CYET PECypcoB, NMPHOOPETEHHBIX
skcnepumenTamu Baikal-GVD, JUNO, NOvA/DUNE, u ux conpoBoxaeaue. OOHOBJICHHE BCEX MPOrPAMMHBIX KOMIIOHEHTOB
00ayHoi uHOpacTpykTypel OUSIM u CepBHCOB 10 aKTyajbHBIX BepcHil. BHeQpeHHe CHCTEMBI aBTOMATH3UPOBAHHOI'O
TECTUPOBAHMsI CEPBEPOB Iepe]l BBOJOM MX B JKcInTyaranuio. /lopaboTka cucreMsl MoHuTOpuHra kiacrepa HTCondor mst
KOHTPOJISI CTaTyCOB MHOTOS,A€PHBIX 3a/1a4. [lepeBoa cucTeMbl ONOBELIEHNSI © MOHUTOPHHTA TEKYIIETO COCTOSIHUS KOMIOHEHTOB
o6nauHoi nHppacTpyKTypH ¢ Icinga Ha crek Grafana/Prometheus.

[TorImenue 3¢ (HeKTUBHOCTH UCIIOIB30BAaHUS PACTIPEIeIEHHON TeTepOTeHHOM BEIUHNCIUTEIEHON CPeIbl, TIOCTPOSHHOH Ha 0aze
IO DIRAC myTtem pa3BUTHS W BHEAPEHHUS B CHCTEMY METOIMKH aHAINM3a MPOW3BOAMTENBHOCTH 3a]ad, paboTalomux B
pacupenenéHHoi cpene. OnTUMm3anys MEXaHH3Ma 3alycKa 3afad MOCPEICTBOM HCIOJIB30BAHUS MPEAYCTAHOBICHHOTO B
CVMFS mnporpammaoro oxpyxenuss [0 DIRAC. TlpoBemenue ceaHcoB MaccoBod 00padoTku (production) mgaHHBIX
skcnepumenTa BM@N, TexHrueckas moaepikka 3amycka 3aaad skcnepuMmentos MPD, SPD.

Pa3paboTka cucTeMbl aBTOMATH3AIMH 3314 pa3BEPTHIBaHMUS U HacTpoiiku cucremuoro [10 mrardopmer HybriLIT. PazpaboTka
CHCTEMbI aHaJIN3a Harpy3Ky Ha BEIYUCINTEIIbHBIE PECYPCHI IS PEICHHS 3a/1ad MOJICPHU3ALMH 1 ONTHMH3AaLUH KOH(PUTYpaLuy
cynepkoMnbiorepa «I'oBopyH». TecTupoBanue 1 BHeIpeHHE MapaliIedbHbIX M paclpeieIEHHBIX CUCTEM XpaHEeHHs 1 00padOoTKH
MaHHBIX, Takux kKak MinlO, Apache Ignite wm np., mma yBenmueHus 3(dekTuBHOCTH pPabOTBI C MOJECIBPHBIMH H
9KCIEPUMEHTAIBHBIMU JaHHBIMA Ha Tutatdopme HybriLIT. Pa3paboTka u mHTETpanys CUCTEMBI cOOpa M aHANIN3a CTATHCTUKU
WCTIONIb30BaHUs TPHUKIIATHOTO MPOTPAMMHOTO OOECTIEYeHUs MOJIb30BaTesIMU reTeporenHon miatgopmel HybriLIT dwepes
cuctemy Modules. HapamuBanue GPU koMmoHEHTHI cymepkoMmIibiorepa «[ OBOpyH» ¢ IeNbI0 0OecredeHus] HOBEHIIMMU
BBIYHCIIUTEIBHBIMU APXUTEKTYpPaMH KaK TEKYIIHX MOTPEOHOCTEH MOJb30BaTeNeil, Tak M IUIAHUPYEMBIX HCCICIOBAHUM AT
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skcnepumenToB Ha NICA, a Taxoke s paspurus 3xocucreMbl ML/DL/HPC, BkiIro4ast MOJUIOH Il KBAHTOBBIX BHIYUCIICHH.

OnpITHAS SKCIDTyaTalys IPOTOTHIIA CHCTEMBI XpaHEHHSI 1 00paboTKM NaHHBIX SkcriepumenTa SPD ¢ ncnoip3oBanneM pecypcoB
MUBK (obmaunas wHpaCTpyKTypa I pa3MENICHHS CEPBHUCOB IPOMEKYTOYHOTO MPOrPaMMHOTO 0OeCIeUCHHUS,
BerumcauTenbHass uHpactpykrypa [IUBK mns BemomHenus 3amad, EOS mis XpaHeHHs NaHHBIX). AmnpoOamus paboThl ¢
JIeHTOYHBIX XpaHunuiiem MUBK.

Pacmupenue cuctemsl MoHUTOpuHra LITmon 3a cuetr uHTerpanuy J0KaJbHBIX CUCTEM MOHUTOPHHIA AIIEKTPOTEXHUUYECKOTO
o0opynoBaHusl  (AM3ENB-TEHEPATOPOB, TPAaHC(HOPMATOPOB M HCTOYHHKOB Oecrepe0OMHOro NHTaHMs) W CHCTEM
X0JIOJJOCHA0KEeHNUS (TPaMPHHU, HACOCHI, BOJSIHBIC KOHTYPBI, TEINI000MEHHHUKH, YHIIJIEPH!). BKiItoueHne B cucTeMy MOHUTOPHHTA
HoBoro obopynoBanusi MUBK. Co3nanue nporoTuna neHTpa ynpasieHus: HHxeHepHoH nHdpactpykrypoit MUBK c¢ enunoit
TOYKOW noctymna. Pa3zpaboTka mpoToTHNa ennHOW cucTeMbl akkayHTmHra MHWBK Ha OCHOBE YYETHBIX CHUCTEM KOMIIOHEHT
KOMIUIEKCA U CUCTEMbI MOHUTOPHHTA JIOTOB CEpUMHBIX KOHCcOJIeH cepsepoB MIBK.

AKTHUBHOCTH UH(PPACTPYKTYPbI:

HaunmeHnoBaHHe aKTHBHOCTH PykoBoaurenu Cpoxu peaau3anuu
JlaGoparopust OTBETCTBEHHBIE OT JTaOOpaTOPUH Craryc
1. ITudposas 3xocucrema OUAN Kopenskos B.B. 2024-2026
Begaos C. /.
Peanu3zamus

JINT  Awntonos E.B., ApramonoB A.A., banamos H.A., benskosa H.E., bensikosa O.B., bounskos A.C., /laBeiioBa H.A.,
3aukuna T.H., Kanmeikosa JI.A., Kanutonosa E.H., Kougpatees A.O., Ky3zuenosa E.C., Ky3pmuna E.K.,
Kynses C.B., Kyuayrypnas JI.JI., Heanonuranckwuii JI.B., Hekpacosa M.K., ITamkosa M.M., ITonkosa JI.B.,
ITonoga .., ITpuxoneko A.B., Canoxunukosa T.®., Cemamiko B.C., Cemanixo C.B., Cokonos U.A.,
Coipecuna T.C., YcoB [.1O., Ycrenko I1.B., ®unoszosa U.A., lleiiko E.B., lllecrakosa I'.B.

JI®B3 Mopozos B.B., Ciennes 1.B., Tpyoaukos A.B.
JIPLIC Bacwunbe ML.IL., Illeiiko A.B.

KpaTkasi anHoTanus U HAy4YHOe 000CHOBaHUeE:

AKTHUBHOCTH CBSI3aHa C CO3JaHUEM OOIIEHHCTUTYTCKOH 1udposoi miardopmer «Iludposas sxocucrema OUSN». OcHOBHOMI
LENBI0 SBISCTCSA OpPTaHU3AIMsI B paMKax IaTPOpMBI IH(POBOTO MPOCTPAHCTBA C SAMHBIM JOCTYIIOM U OOMEHOM TaHHBIMH
MEX]Ty JIEKTPOHHBIMH CHCTEMaMH, a TaKKe MepeBO IEHCTBHIA, TPEOOBABIINX PaHEe IMIHOTO WIIH MUCBMEHHOTO 00paIieHus,
B Oe30ymaxnuyro dopmy. [lmatpopma mpu3BaHa 00ECIEUUTH WHTETPAIUIO CYIISCTBYIONINX M IEPCIIEKTUBHBIX CEPBHCOB
MOJICP)KKA HAayJHOW, aJMHUHUCTPATUBHOW W COIMAIBHOM JEATENFHOCTH, a TaKKe COIMpPOBOXKAeHWEe WHKeHepHOoH u IT-

nndpacrpykryp MHcTuTyTAa.

B pamkax aKTHBHOCTH IpEIOJaraeTcs JiBa OCHOBHBIX HaIlpaBieHHs paboT: co3naHue 0a30Boit MHOPACTPYKTYpbI HUPPOBOIA
miatgopmbl (BKIIIOYAsl MPOTpaMMHO-aNIapaTHOE W METOJuuYecKkoe obecrieueHue ee (HYHKIIMOHMPOBAHHE) W Pa3TUYHBIX
U(PPOBBIX CEPBUCOB. [IOMUMO MOICPIKKU CEPBUCOB ISl MCIOJIB30BAHUS COTPYAHUKaMu WMHCTUTYTA OyayT pa3BUBATHCS U
MOJIJIEP)KUBATBCS. U(POBbIE CEPBUCHI ISl HAYYHBIX KOJIA0Opaluid, 4bsl JIESITEILHOCTh CBs3aHa C 0a30BBIMHM YCTaHOBKaMHU
UucrutyTa.

OxuaaeMble pe3yJIbTaThI M0 3aBePIIEHNN AKTHBHOCTH:
Co3zanue IMpOrpaMMHO-aNNApaTHOM M METOJMYECKOW OCHOBBI Ui (DYHKIMOHMPOBAHMS OOIIEMHCTHTYTCKOH IU(pOBOM
1aTGopMBl.

PazpaboTka W BHeOpeHHE B EOWHYIO cpexy LHGPOBBIX CEPBHCOB [UI PACIpeNesIeHHOTO JOCTylma K pecypcam —
“H(OPMAMOHHBIM, BEIYUCIUTEIHHBIM, aIMUHACTPATUBHBIM, OPTaHN3aIIMOHHBIM.

[TepeBox nporeccoB MoTy4eHHs pa3pelieHui, COTNIacCOBaHU 1 3aIBOK Pa3sHbIX THUIIOB B IU(POBYIO GopMy.

CO3)IaHI/Ie Katajora M pacup€AaCJICHHOr0 XpaHWIWIIA ITaHHBIX, CBA3aHHBIX C HAYYHBIMHU M TCXHUYCCKHUMH aCIICKTaMH
JACATCIBPHOCTU I/IHCTI/ITyTa, a TAaKXKXC HMHCTPYMCHTOB /JIA WX aHalin3a, MPCIACTABJICHHUA W CO3MaHUA ITPOTHO3HBIX MO]ICJ'[GI\/'I.

O:xkugaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TeKYILleM Ir'oay:
Coznanne equHOI cpensl IS XpaHeHHs W YNpaBlIeHHWS JaHHBIMU 0a30BBIX M MPHKIAAHBIX cepBucoB L[DC, mHTErpamms c
nHPPaCTPyKTypoil BonbIiX HaHHBIX A aHAIM3a YKa3aHHBIX JaHHBIX.

BBon B skcmnyaranmio riryooko mepepabortanHoit Bepcuu cuctemsl [IMH, mnTterpupoBannoit ¢ IIOC u ¢ penozutopuem
nyonmukanuii corpynaukoB OUSIN.

WHTerpauyst HMHCTUTYLHMOHAIBHOTO perno3uTopus myonukauumid cotpyauukoB OMSIN ¢ apyrumu  cepsucamu 1[OC,
MPEAOCTaBIICHNE JAHHBIX O MyOIMKANUAX A1 aBTOMATH3HPOBAaHHONW 00pabOTKM M aHANN3a.
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ABTOoMaTH3amys Pa3BepPTHIBAHMSA, MOHHTOPMHIA M IIOJNEPKKH HAJSKHOTO M 0e301acHOro (yHKIMOHHPOBAaHHS 0a30BBIX
cepsucos [[OC.

Opranm3anys CHCTEMBI MOIACPKKH IMOJIB30BATENCH, BKIIFOYAs PAa3JIMYHBIC CPEACTBA B3aMMOACHUCTBHS C MOJB30BATEISIMUA H
aIMUHUCTPATOPaMH CEPBUCOB, CEPBUCHI AIIEKTPOHHBIX 3afBOK, CPEACTBA OpTaHW3allMd 0a3 3HAHUA W JOKYMEHTAIIHH.

Tekymias nognepxkka u passutiue CIJ1 «/IyoHa». [IoaroroBka K mepeHOCy MPOIECCOB 3aKYIIOYHOM JCATCIFHOCTH B CUCTEMY
JIOKYMEHTO0000poTa, co3naBaemytro JIPIIC.

Peanusanuss B reoMHPOPMAIMOHHOW CHUCTEME JOMOJHHUTEIBHBIX BO3MOXXKHOCTCH JUIS TOMJCPKKU  JCATEIBHOCTH
TEXHOJIOTHUCCKUX CIy)0 u noapasaencuuii OMAN mo ux 3ampocy. MHTerpanus reonH()OpMAIIMOHHON CUCTEMBI C TIPYTUMU
cepsucamu L[DC.

Peanmsanust cuctemsl «YIpaBiIeHUE 3JaHUSMH, TIOMEIIEHISIMU B Pa00YNMH MECTAMM»: OPTaHHU3ALMsI pab0vero MpoCTPaHCTBa
Ha 6aze mmdpoBoro aBoitHmka 3maHMsA. Kapra paboumx MecT, 3aKpeIUICHHE 3a IOAPA3JCICHUSIMH, CTaTyc M KaJeHIaphb
ucnonb3oBaHust. KoHTpons cobmronenus ycnosus Tpyaa corimacao TK.

Co3nanue U pa3BUTHE HU(PPOBBIX CEPBUCOB JUISI COBMECTHOM paboThI (6a3a HAYYHO!H TOKYMEHTALMH, KaICHIAPH, YIIPaBICHHE
MIPOEKTaMH M T.IL.).

2. MHoroueneBasi HpOrpaMMHO-annapaTHast 3peaos I1.B. 2024-2026

miaT@opmMa aHAIUTUKH BoIbIIMX JaHHBIX
Peanuzanus

JIUT  ApramonoB A.A., bapanos JI.A., benos C.JI., 'aBpunenko lO.E., 3aukuna T.H., 3penosa JI.I1., Uneuna A.B.,
Kamynun U.A., MatBeeB M.A., Heanonurtanckuii J1.B., Ilenesantok U.C., CemenoB P.H., ConosseBa T.M.,
Tapabpun B.A., ®uno3osa 1. A., Illeiiko E.B.

Kparkas anHHOTanusi M Hay4HOe 000CHOBaHME:

AXTHBHOCTH TNpeaycMaTtpuBaeT coszfanue B pamkax MUBK OWSIN mHoroneneBoil nporpaMMHO-annapaTHOW miaT(opMel
AHATUTUKHN BONBIIMX JaHHBIX, PEATHM3YIONICH MOJHBIA MK CILIONIHON 00paboTKM — OT cOOpa MaHHBIX 10 BU3yalU3allMU
pe3ynbTaToB 00pabOTKM M aHaliM3a, MPOrHO30B, PEKOMEHIAIMH W npeanucanui. OQHONW U3 3a1a4, KOTOPYIO IUIAHUPYETCs
PEUIHTH C TOMOIIBIO MIATPOPMBI, SBIsIETCS pa3paboTka aHATUTHYECKON cucTeMbl yrpaBieHus pecypcamu MUBK u motokamu
JTAaHHBIX ISl HOBBIIEHHS 3()(HhEeKTUBHOCTH HCIIOIH30BAHUS BEIUYUCIUTEIBHBIX PECYPCOB M PECYPCOB XPAHEHUS M ONTHMHU3AIIH
mporiecca OOpaOOTKM  JaHHBIX OKCHEPHUMEHTOB, pPa3BUTHE HHTEIUICKTYaJbHOTO MOHHTOPMHIa  pacHpeaeseHHBIX
BEIYUCITUTENBFHBIX CUCTEM H IICHTPOB 00pabOTKHU MaHHBIX. [Ipyroi BakHOW 3afadyeil sSBISACTCS CO3JaHUE W PAa3BUTHE CPEICTB
aHAMTHKW IS cepBHCOB H(poBoii s3kocuctempr OMSN.

OskugaeMble pe3yJibTaThl 110 3aBePIICHHN AKTUBHOCTH:

Co3anne yHUBEpCAIFHOTO A/pa IIaTGOPMbl HHTEIUICKTYaIbHOTO aHAIN3a boIbIIMX JaHHbIX.

Pa3paboTka u peanuzaiys B paMkax riaT(opmbl psijia THIIOBBIX HPOIPAMMHBIX PEIICHHUH /I Pa3uyHbIX KJIACCOB 3ajad.
Pa3paboTka u pa3BuTHE aHAIUTHYECKUX UHCTPpyMeHTOB 1iisi L{udporoii axocucrembr OUSN.

Pa3paboTka METOZOB M CO3AaHNE KOMIUIEKCHBIX PEIICHUH aHaIi3a 0€30MacCHOCTH JAHHBIX ¥ KOMITBIOTEPHBIX CHCTEM.

PazBuTne B paMKkax aHaAJIMTHIECKOHN IIIAT(GOPMBI METOI0B ICKYCCTBEHHOT'O MHTEIJIEKTa U CO3JJaHUE IIPOTPAMMHOTO OKPY KEHHS
JuIsl pabOTHI C TEXHUYECKOW M HaydHOH MH(pOpMAaIHeH.

Pa3paboTka o0mux peneHni Ha OCHOBE aHAJIMTUKY BOJBIIMX TaHHBIX JUISl OKCIIEPTHBIX U PEKOMEHIATEIbHBIX CUCTEM, B TOM
YHCIIe YT ONTHMU3aLUH poneccoB GpyHKunoHupoBanus komnonenT MUBK.

O:xunaeMple pe3yJbTaThl 10 AKTUBHOCTU B TEKYIIEM IOy

Co3zaHne MoJIb30BaTENLCKOW HHPPACTPYKTYpHl Bonbmux MaHHBIX Ha 0a3e BRIYHCIHTENBHBIX pecypcoB CPU u ammapaTHbIX
yckopureneit (GPU) ¢ wucmosib30BaHMEM TPOTPAMMHBIX CPEICTB OPTaHW3allMM BBIYUCICHUH, OWONIMOTEK HHCTPYMEHTOB
aHanu3a, MOJICTMPOBAHNS U BU3YIN3AIMH C OTKPHITHIM UCXOJIHBIM KOJIOM.

MeTo 00T sl 1 IPOTPaMMHBIE CPE/ICTBA ISl MHTEJUIEKTYaIbHON 00pabO0TKH HAYYHO-TEXHUYECKOH HH(POPMAIUHU 110 TEMaTHKE
WucruryTa (HaydHble yOIMKanuy, IIATEHTHI, MaTepralbl PErHCTPaluy MPOrpamMM U 0a3 JaHHBIX, HU(POBLIE cIebl TPOSKTOB,
MaTepHalIbl IS Pa3BUTHA KaJAPOBOTO TIOTEHIINAIIA).

[IporpammHBIe cpeacTBa W MH(PACTPYKTypa A HHTEIJIEKTYaJIbHOTO MOHHTOPHHIA PACIPEACICHHBIX BBIYHCIHTENBHBIX
CHCTEM Ha OCHOBE aHaNM3a HWHPOPMAIUU O (YHKIMOHUPOBAHWH CHCTEMBI (JIOTH, METPHKH COCTOSIHMA, HMH(opMarms o
CTPYKTYpE U T.II.) C UCIIOJIb30BaHNEM OONBIINX S3BIKOBBIX Mozeneit (LLM).

Pa3paboTka MexaHM3Ma MOHUTOPHHIA M aHAJIW3a OC30MACHOCTH CETCBBIX IOJAKIIOYCHUN K pecypcaM, pa3MEIlCHHBIM B
obnaunoit cpene JINT OUSIN.
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Yckopernne 006padboTky gaHHbIX ppeiimBopkoM ROOT mpu momonu pacnpe/ e IeHHbIX BEIYUCICHHH Ha Kiactepe Spark.

AHaTUTHYECKHE WHCTPYMEHTHI, MPOTPaMMHO-anmapaTHas HH(PacTpyKTypa W METOAWKH HMHTETPAIlMHA M aHal3a JaHHBIX
cepBucoB [udpoBoii 5KOCUCTEMBI.

CoTpyaHu4ecTBo:
Crpana wim
MeKIyHAPO/IHAS
opraHu3anus
AszepOaiimkan

Apmenust
benapycs

Bonrapust

I'py3us

Eruner

Kazaxctan

Kuraii

Mekcunka
Monronus
Poccus

T'opon

baky

EpeBan
Munck

Codus

Towcu

T'uza
Kaup
Anma-Ata

Actana
Tlexun

Mexuko
Vnau-barop
BnagusocTox

BnagnkaBkas

T'aTunna

Jy6Ha

MockBa

Hucruryr

AJIA
® HAHA
WIIA HAH PA
HUU ST Br'Y

OUIIM HAHB

OUSAN-Cocust HAHB

INRNE BAS
SuU

GRENA
GTU

TSU
UG
Cu
ASRT
o

A PI'TI UAD
IHEP CAS

UNAM
IMDT MAS
HAITY IBO PAH

cory

HUIL[ KU I[TUAD

Toc. yu-1 "IyonHa"

0323 "JIyoHa"

LKC "IyoHa"

I'TIKC

WIM PAH
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Craryc

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
Cornamenne

OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
OOMeH BHU3UTaMHU
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOTHI

Cornamenue
CoBMmecTHBIE pabOTHI

CoBMecTHBIE paOOTHI
Cornamenue

Cornamenue

CornaieHue

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI

YyacTHHKH

AnamoB A.

Mamenos H.T. + 5 qen.
Caaksu B.I'.

Makapenko B.B. + 3 gen.

Kpyrnukos C.B.
babuues JI.O. + 3 yen.
babuues JI.O. + 3 vedn.
Tones J1.B.
Jumurtpos B.
Ksaranse P.
Kgapamkenus B.
IIpanrumsmim A.
Canepanze /.
JasuramBum T.
Cynxanummsum C.
Tap3apamsumu K.
Cynitnam H.
Onenutu A.
Asnam A.
AnCapgex M.
Byprebaes H.T.
Caxues C.K.
3a0posenr M.B.
Kanr C.

Jiu B.I.

Alisna A.
VYyranbaartap /1.
I'pubora B.B.
Pomamxo P.B.
Kymaes P. Y.
Haptukos A.
Oroes A.Y.
Kupssnos A.K.
Kum B.T.
[esens A.E.
Kupnnuesa E.1O.
Yepemucuna E.H.
Parg A A.
Enedeposr C.B.
Kynukos A A.
Oxkymnos 1O.H.
Byiinunos E.B.
IIpoxopos 10.B.
Adennuxos A.JL
Yersepymkun b.H.



CroBakus
CIIA

Mocksa, Tpourxk

Hosocubupck

IIporBuHO

IMymuno

Camapa
Cankr-IletepOypr

YepHoroyoBka
Komme
AnrtoH
ApIUHITOH

WIITIN PAH

NCII PAH
UTO®

MITY

MI'y

MCK-IX
MCI] PAH
HUBIIMI'Y
HUWAD MI'Y

H1Y "M21"

HNY BIIID

HULL K1

HUAY "MUDN"

126)%
OUIl Y PAH

AN PAH

NBMuMI" CO PAH

nsd CO PAH

IOKIT "CKU®"

NDOBD

HUMIIb PAH

cy

NUTMO

HUN® CIIoTY
CIIoI'IIY

CIlel'y
CKII UITX® PAH
IEP SAS

BNL
UTA
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI
Cornamenue

CoBMmecTHBIE paObOTHI

CoBMmecTHbIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBmecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI

AdanacneB A.Il. + 2 yen.
Bonoumunos B.B.
AsetucsH A.U.
T'aBpunos B.b.
Koponsko 1.E.
T'opaun M.B.
Pomuonos U.A.
Pusanuenko I.10.
Cwmensuckuii P.JI.
Coxomnos M. A.
CyxomiuH B.A.
Boponmnna E.IT. + 3 uern.
[ITabanoB b.M.
BoeBoaun B.B. + 4 yen.
Booc D.

Kprokos A.TI.
Caspun B.U.
Tonopkos B.B.
PatnuxoB @. /.
lyp JI.H.

Benuxos B.E.
Wneun B.A.
Psounkun E.A.
Cwmupnos C.I1O.
Yepkacckuit A.1.
Banenteit C. 1.
TToceimkua M.A.
CoxkooB UL A.
Kapagsuues O.B.
Crenanosa JI.W.
UYepneix U.T.
Jlesuues I1.B.
Cxkpunckuit A.H.
Tuxonos 10.A.
3yb6aBuuyc S1.B.
Jlesnues E.b.
ITotepsies B.C.
I'yces B.B.

Korasp B.B.
Munaenko A.A.
Jlaxno B.JI. + 2 yen.
Ycruaua M.H.
Coiigep B.A.
Byxanosckwmii A.B.
ITabaer B.K.
Bonasipes 10.4.+ 2 gen.

Bormanos A.B. + 2 yen.
Hertspes A.b.
Bonoxoe B.M. + 2 uen.
Komuancku I1.
Ilannutkun C.

e K.



TatiBaHb
V306ekucran

Opanuus
IHEPH

IOAP

BaraBus

Taii0oit
TamkeHnT

Mapcens
XKenena

Keitnrayn

Fermilab

ASGCCA
AH PV3
USI® AH PY3
CPPM

LEPH

ucTt
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

Po3sen P.

XosbimMad b.

JIun C.

Mup3zaes C.3.
CanpixoB 1.
aperopomues A.
Amnppeesa IO.
Kommnana C. + 5 gen.
Bekkep b.

Curone X.



03-5-1129-2017/2028

DRIBs-111
Pa3BuTHe yCKOPUTEJIBLHOI0 KOMILIECKCA
U IKCNEPUMEHTAJbHBIX YCTAHOBOK JISP

PykoBoaurenn: Kamarun U.B.
Cunopuyk C.1.

3amMecTHTEIb: Cemun B.A.

HayuHblii pyKoBOIUTEIb: Oranecsn 10.11.

YyacTBylolIHe CTPAHBI M MEKIYHAPOIHbIE OPraHU3aIH:
Apwmenus, Eruner, Kazaxcran, Kurait, Poccust, Cepousi, FOAP.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIeA0BAHUIA:

Peanmuzanus npoexra DRIBs-III, Bkiroyaromero MoAepHU3alu0 U pa3BUTHE LUKIOTPOHHOro Komiuiekca JISIP, pacmupenue
9KCICPUMEHTANIBbHOM 06a3bl JIabopaTopuu (co3aHue HOBBIX (DU3MYECKUX YCTAHOBOK), Pa3BUTHE CHCTEM ycKopuTeneil. [Ipoekt
HAalpaBJieH Ha MOBBIIICHUE CTA0OMIBHOCTH Pa0OTHl YCKOPHUTENEH, YBEInYeHHEe HHTEHCUBHOCTH | YJIYYIIICHUE Ka4eCTBa MTyYKOB
HMOHOB KakK CTaOWIbHBIX, TaK M PaJMOAKTUBHBIX HYKJIHMIOB IPH OJHOBPEMEHHOM CHIDKEHUH 3HepromorpeOnenus. llenbio
MPOEKTa SABJISIETCSI CYIIECTBEHHOE MOBBIIEHUE AP (PEKTUBHOCTH MTPOBEICHHUS SKCIIEPUMEHTOB [0 CHHTE3Y M U3Y4YEHHIO CBOHCTB
CBEPXTSDKEINBIX 3JIEMEHTOB.

[Tomumo 3TOTrO, MpOIOIIKACTCS CO3MaHWe YCKOpHTeabHOro komruiekca JI1-140 mis mpuKiIamHbIX HcCiIeqoBaHUi. PaboTh
MIPOBOATCS B pamMKax npoekTa «[IpoekT co3aanus THHOBaIMOHHOTO HecieaoBaTenbekoro rieaTpa OISy 1 ABIAIOTCS 4aCThIO
pasnena/mpoekta «VccnenoBatensekuit komruieke JISP aist paGoTel B 0061acT MaTepruatoBeICHUS.

Eme OJHHUM BaXHbBIM HAIMPaBJICHUCM JOCATCIbHOCTU SABJIICTCA MOAACPIKKA (I)I/IBI/I‘ICCKI/IX OKCIICPUMCHTOB MW PAa3BUTHUC
CYLICCTBYIOIIUX YCKOpI/ITeJ'IGI\/‘I 1 SKCNCPHUMCHTAJIbHBIX YCTAHOBOK.

IIpoekTsIi:
HaumeHnoBanue npoexra PykoBoauTenu npoexra udp npoexra
1. Co3pmanue yCKOPHUTEIBHOTO KOMILIEKCA Kanarun U.B. 03-5-1129-1-2024/2028
V-400P [onexo A.T'.
3amecmumens:
CemuH B.A.
2. PazBuTHE SKCTICPUMEHTAIEHBIX YCTAHOBOK Cunopuyk C.1. 03-5-1129-2-2024/2028
JUTSL ICCIIETIOBAHUSI XUMUUECKHUX U (PU3NIECKUX 3amecmumens:
CBOICTB CBEPXTSDKEIIBIX 3JIEMEHTOB Ponun A.M.
IIpoekTsIi:
HaumeHnoBanmne npoekra PykoBoauresn npoexkra Craryc
JlabopaTtopuss OTBeTCTBEHHBIE OT TabopaTopun
1. Co3aanue yCKOPUTEJHLHOI0 KOMILIEKCA Kanarun U.B. MW3roToRICHHE
Y400P Momnexo A.I'.
3amecmument:
Cemun B.A.

JIAP Bacc B., bap6ames M.b., batuynyyn 3., boraueB A.A., beikoB A.H., Baranos P.E., BepeBoukun B.A.,
Bopo6ses U.B., Boponnos A.H., I'ukan K.b., leit A., XKykoa A.O., 3abanoB A.C., 3arpe6aesa C.11.,
3unuenko C.1O., UBanenko N.A., UBanos I'.H., Utkuc FO.M., Kazapunos H.1O., Kinenos E.A., Kneirun C.A.,
Kuspxesa I'.H., Kozynun 3.M., Kozynuna H.U., Kononenxo I'.A., Kynukos A.B., Kynekos K.A., JIlucos B.I1.,
Makapos M.U., Hoeukos K.B., Ocumnos H.®., ITamenko C.B., [Tuenunues U.B., [Tuenkun H.H., CaBenbena E.O.,
Carpsn C., Cepena F0.M., CunopoB A.A., Cycios A.A., Tuxomupos A.B., Tuxomupos P.C., ®panko ﬁ.,
Uepnsimes O.A.

Kparkas anHoTanusa u HaydyHoe 000CHOBaHMe:

Lens pabot — coznanue yckoputenbHoro kommiekca ¥Y-400P s monpoOGHOTro M3ydeHHs: MEXaHU3MOB SICPHBIX PEakIUid C
Iy4YKaMu CTAOMJIBHBIX TSDKEJIBIX HOHOB (IPOLIECCHI CIMSHUS-ICICHUS, KBa3sHICICHUS, MHOTOHYKJIOHHBIX Tepenad U Aap.),
CUHTE3a B 3TUX PEAKLMAX HOBBIX HYKIIUAOB, a TAKXKE CIEKTPOCKOIUH Paclaja UCCIEeTyEeMBbIX SAEp.
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[TpoekT BkiIIOYaeT B ce0s TakKe 3a/1a4, KaK CTPOUTENILCTBO HOBOTO DKCIIEPUMEHTAIHLHOTO 3aJ1a, MOJEPHU3AIMS LIUKJIOTPOHA
VY- 400 (Y-400P nocie MoaepHU3aIUH), @ TAKXKE CO3/IaHHE HOBBIX CENIapaTOPOB U CUCTEM HOHOIPOBOAOB IS TPAHCHOPTUPOBKU
ITy4KOB.

Ha yckopuTensHOM KOMIUTEKCe OyayT IETanbHO NCCIENOBAThCS CBOMCTBA H30TOIOB TSKEIBIX U CBEPXTSKEIBIX JIEMEHTOB, a
TaK)Ke OCYIIECTBISATHCA NOWCK HOBBIX METOJIOB CHHTE3a TSDKENbIX HYKIMIOB. JlaHHBIC HCCIIENOBAHHS HE INPEATNONAraroT
HCTIOJIb30BAHKUE PAIMOAKTHBHOTO MHUIIIEHHOTO MaTeEpUala B KOJIMYECTBE, peBbimaromeM 10°Bk.

OskujiaeMbie pe3ysibTaThl 0 3aBePLIICHUH MPOEKTA:
MoaepHuzanus nukiaotTpona Y-400 — Y-400P.

CTpOoUTENsCTBO HOBOTO AKCIEPUMEHTAIBHOTO 3aa IUKIOTpoHa Y -400P.
Co3ziaHne HOBBIX SKCIIEPUMEHTAIbHBIX YCTAHOBOK M KaHAJIOB TPAHCIOPTUPOBKH ITyYKOB HOHOB OT Y -400P.

BBog B skcmuTyaTaio yckopureapbHoro komiurekca JL-140 ais KOMIUTEKCHBIX MPUKIIATHBIX UCCIICTIOBAaHUH.

OsknaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIEM IOAY:
BrimonHeHne porpaMMel (GU3MUYECKHAX SKCIIEPUMEHTOB Ha IHUKIOTpoHe Y-400.

CTpOUTENHCTBO IKCIIEPUMEHTAIBLHOTO 3aJ1a ITUKIoTpoHa Y -400P.

Hauano pexoncTpykiun nukiaorpona ¥Y-400 (Y-400P).

CTpOUTENhCTBO YIaCcTKa IIPOBOAKH HOHOIPOBOAA U3 30aHMsA 131 B aKcIIepuMeHTaIbHEIH 3a nukioTpoHa Y -400P (VIIN).
Pa3paboTka mpoekTa KHHEMaTH4eCKOTo cernapaTopa MpoAyKTOB peaKkluii MHOTOHYKIOHHBIX epeaad STAR.

Pa3paboTka KoHIenIuu U paboTa HaJ MPOCKTOM YCTAHOBKH JIJIsl UCCIICAOBAHMS MeXaHU3MOB siaepHbIX peakiuii SCIF-D.

PasBurne MCTOAOB IUArHOCTHUKHU ITYIKOB CTaOMJIBHBIX U paaArOaKTUBHBIX HYKIIUAOB.

2. Pa3BuTHe YKCNIEPUMEHTAIBHBIX YCTAHOBOK Cupopuyk C.H. N3roToBjeHme
JJISl HCCIIeJOBAHUSI XHMHYECKHX 3amecmumeny:
U pU3HYECKHX CBOMCTB CBEPXTSKeJIbIX Poaun A.M.
3JIEMEHTOB

JISIP  AkcenoB H.B., ActaxoB A.A., bonpos A.1O., boxxukos I'.A., Benenees B.1O., 'onsiman AU, T'ynses A.B.,
I'ynsea A.B., Ubanynnaes /I., Kospmwxkubsix H.JI., Koroyr I1., Koroytosa A., Komapos A.b., Kpyna JI.,
Kysnenos JI.A., Kynuk B.Jl., Magymapos A.I1l., MypasseB 1.B., HoBocenos A.C., Onuxan A., Ilerpymikun O.B.,
Ioxmm6sikun A.B., Canamarun B.C., Conosses JI.U., Uepnsiesa E.B., Uynpakos 1., lllyoun B.J1., lllymeiiko M.B.,
IOxumuyk C.A.

Kpatkas aHHOTanus 1 Hay4Hoe 000CHOBAHHUeE!

B Hacrosiiee BpeMs YCKOpEHHE BBICOKOMHTEHCHBHBIX Iy4dKkoB Ha IukioTrpone [II1-280 (Pabpuxa CTD) maer mocTaTouyHO
OOJIBIIYI0 CTaTUCTHKY B OKCIIEPUMEHTax MO CHHTE3y CBEPXTSKEIBIX SJAep B OKPECTHOCTH TaK HA3bIBAEMOI'O0 OCTPOBA
crabmnbHOCTH (Z=114, N=184), 4TO OTKpHIBaET HOBBIE SKCIICPUMEHTAIBHBIC TOPU30HTHI B 3TUX UcclienoBaHUAX. Cpeau HOBBIX
BO3MOKHOCTEH, npepocTaBisieMbrx @abpukoit CTD, B mepByro odepenp clIeIyeT OTMETHTh W3yUCHHE XMMHUYECKUX CBOHCTB
KOpoTKOKUBYIIHX (T1/2<0.5 ¢) H30TOIOB CBEPXTSIKENBIX JIEMEHTOB M TOYHOE U3MEPEHHE MacC 3THX N30TOIIOB.

[TpoekT HampaBiieH Ha CO31aHHE HOBBIX COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX YCTAHOBOK. JKCHEPHMEHTAIBHBIE yYCTAHOBKH,
KOTOpble OyAyT ycTaHOBJIeHBI Ha mukiIoTpoHe JII1-280, OyayT WCMONB30BATHCS AJIS CHHTE3a M W3yUeHUS (PU3UYECKUX H
XUMHYECKUX CBOMCTB M30TOIIOB TSKEJIBIX U CBEPXTAKEIIBIX DJIEMCHTOB, U3YUYCHUA MECXAHU3MOB ANCPHBIX peaKHHﬁ, H}lepHOﬁ
CHEKTPOCKOIMU U Macc-CreKTpoMeTpur. JIJisi JOCTH)KEHHs TIOCTABIICHHBIX 1IeJIel IUIaHUPYETCsl CO3/IaHKe Ta30HAINOJIHEHHOTO
cenapatopa GASSOL Ha 06a3e CBEpPXIIPOBOIAIIECTO COJCHOMAA W MHOTOOTPAXATEIHHOTO BPEMSIPOJIETHOTO Macc-
CHEKTPOMETpA.

MarauTHbIH Ta3zoHanosHeHHbIH cenapatop (GASSOL) npenHasHaueH Uit M3yYeHHsI aTOMHBIX CBOMCTB M XHMHYECKOTO
MOBE/ICHUS M30TOIOB CBEPXTSIKENBIX JIEMEHTOB, B TOM YHCIe X KOPOTKOKMBYIIHUX (T12< 0.5 ¢) M30TOMNOB, 4TO OTKPHIBAET
Joctyn K onemeHTam Tsbkenee Fl. KoHCTpyknmst ycTaHOBKM OCHOBaHa Ha HCIIOJIB30BAaHMM — CBEPXIPOBOJISIIETO
coneHouAabHOTO MarHuTa. OCHOBHOHM 3amadeil cemapatopa, MOMHMO 3((EKTHBHOTO pa3felieHHs MPOAYKTOB PEaKIIHH,
ABJsieTcss POKYCHUPOBKA MHTEPECYIOUINX SIep B IATHO THAMETPOM MeHee 1 cM.

Crienmnamu3upoOBaHHBI  MacC-CIIEKTPOMETP BBICOKOTO pPa3peIIeHus] NpeIHa3HaueH ISl M3MEPEHHS MacC CBEPXTKEIBIX
a1eMeHTOB ¢ Z=104-118 u A=266-294 1 mpoayKTOB X PaIMOAKTUBHOTO pacmana ¢ TOUHOCThI0 <100 k3B. [TpuHIMT paboTh
CIIEKTPOMETPa OCHOBAH Ha UCTOJIb30BAaHUU MHOTOOTpaXkaTelbHOTo BpeMeHsmpoieTHoro Mmerona (MR TOF).
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OsxnaaeMble pPe3yJbTAThI 110 3aBePIIeHAN MPOEKTA:
Pa3paboTka METOOB IJIsl OMydeHHs HHTEHCUBHEIX ITyukos “Ca, *°Ti, %*Cr u np.

Coznanne ra3oHamoiHeHHOro cemaparopa GASSOL Ha 0a3e CBEepXIpPOBOISIIETO COJICHOMAA IS PagHOXUMHYECKUX
HCCIICIOBAHUIT CBEPXTSDKEIIBIX JIEMEHTOB.

Co3nanue MHOTOOTPaXKaTEIEHOTO BPEMAIPOIETHOTO MacC-CIeKTPOMETpa.

OsxkugaeMble pe3yJIbTAThI 0 IPOEKTY B TEKYIEM oy :
ObecrieueHre SKCIEPUMEHTOB 10 CHHTE3y M HM3YYCHHIO CBOWCTB CBEPXTSDKENBIX dJIeMEHTOB Ha (DabpHKe CBEPXTSIKEINBIX
3JIEMEHTOB.

MoHTa)X W BBOA B OKCIDIyaTalMIO CBEPXIPOBOISMIETO TazoHamoimHeHHOTo cemaparopa GASSOL. Monrax kaHama
TpaHcnopTHpoBKH my4ka oT [IL[-280 mo cemapatopa GASSOL u WHXEHEPHBIX CHCTEM CeIapaTopa.

HpOGKTI/IpOBaHI/Ie MHOTOOTPAXKATCIBHOI'O BPEMAIIPOJICTHOTO MACC-CIICKTPOMETpA. TecToBrIit 3aIlyCK KpHOFeHHOﬁ ra3oBou

HWOHHOM JIOBYIIKH.

CoTpyaHU4YeCTBO:
Crpana win TI'opoa Hucruryr Crartyc Y4yacTHUKH
MesKTyHAPOAHAas
opraHmu3anus
ApmeHust EpeBan HHIJIA CoBMecTHBIE PabOTHI Mapyxksa ['.O. + 3 yen.
Eruner Kaup EAEA CoBMecTHBIE PabOTHI Xaccan X.E.
Kazaxcran AcTaHa AD PI'TI USD CoBMecTHBIEC PabOTHI 3noposen; M.B. + 3 gen.
Kuraii JlanpwKoy IMP CAS Cornanienue lan 3. + 6 gem.
Poccus Hwxunit Hosropon  UII® PAH CoBMecTHBIEC PabOTHI JlutBak A.T'.
Ckansira B.A. + 5 ven.
Cankr-IlerepOypr HAII PAH CoBMecTHBIE PabOTHI SABop M.U. + 1 gen.
HUNDDA CoBMecTHBIE PabOTHI I'epuor C.B. + 4 uen.
Coruesckuii C.E.
Tomck Ty CoBMecTHBIC pabOTHI Cryuebpos C.I'. + 4 gen.
CepOust Benrpan INS "VINCA" CoBMecTHBIC pabOTHI Byesuu B.
Mosanosuy 3.
Hosu-Cag UNS CoBMecTHBIE PabOTHI Kpmap M.
IOAP [Topt-DOnu3aber NMU CoBMecTHBIE PabOTHI ®apyk C.
Comepcert-Yact iThemba LABS CoBMecTHbIE pabOThI Bapk P.
Mupa [Ix.
Hko3u M.
Crpugom JI. + 2 yen.
Cremnenboc SuU CoBMecCTHBIC pabOThI Bapuapa A. + 2 gen.
Dannepbenamapk VUT CoBMmecTHBIE PabOTHI AOGy 216 XocceitH Xanen

37



04-4-1149-2024/2028

NMnyJbCHBIN HCTOYHUK HEMTPOHOB U KOMILIEKC CIIEKTPOMETPOB

PykoBoaureinb: JIpraarun E.B.

YyacTBywomme CTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:

AprentrHa, A3ep6aiimkan, Apmenus, benapyce, bonrapus, Benrpus, Beetnam, I'epmanus, Eruner, Unaus, Ucnanus, UTanus,
Kazaxcran, Kwrait, Ky6a, JlatBus, MAI'ATD, Mounronus, [lomemia, Poccus, Pymeiaus, CepOusi, Cnosakus, CIIIA,
Tamxukucran, Y3oekucran, @panrms, Yexus, [lBerinapus, [lsenus, FOAP, Snonus.

H3yuaemas npodemMa U OCHOBHasI LieJIb HCCIIeJOBAHUIA:

YcTaHOBIIEHHE B3aMMOCBS3H MEXIy OCOOCHHOCTSIMU CTPYKTYPHOTO CTPOEHUSI MaTepralia M ero (Pu3N4ecCKUMH CBOHCTBAMH Ha
MHUKPOCKONMYECKOM YPOBHE SBIISIETCS OJHOM U3 OCHOBOMNOJAraloIlMX 3a4ad, ONPEACSIOIUX pPa3sBUTHE COBPEMEHHBIX
MIPEACTAaBICHUI B 00JacTH (U3MKN KOHJCHCHPOBAHHBIX Cpell, MaTCpUAJIOBEACHHS, XUMHH, TeOU3NKH, NHKCHEPHBIX HaYK,
Ononornu M (GapMaKkoIOTHH. YHHKAIBHOE IPEUMYIIECTBO HCIIOIb30BAHMUS HEHTPOHHBIX METOJOB MCCIEJOBAaHMS NENaeT MX
IIPUMEHEHNE HanOoJiee ONTHUMANbHBIM, a B PAAE CIIy4acB M E€AMHCTBEHHBIM MOJXOJOM IS PEUICHUS IIHPOKOTO CIEKTpa
aKTyaJIbHBIX (PyHIaMEHTAJIbHBIX U MIPUKIAIHBIX 3a4a4. I yCHenHOro BEIOIHEHHS IIPOTPaMMbI HEHTPOHHBIX UCCIIEAO0BaHMUH
MEPBOCTEIICHHOE 3HAYCHNE UMEET MOJIEP)KKA U pa3BUTHE KPYITHBIX HHPPACTPYKTYpP, OXBATHIBAIOLIMX HCTOYHUK HEHTPOHOB U
KOMIIEKC CIIEKTPOMETPOB.

I'maBHOM 3a7aueil mpoekTa pa3BUTHSA JCHCTBYIOIIETO HCTOYHUKA HEWTPOHOB SIBISACTCS MOBBINICHHC 3(PPEKTUBHOCTH
HCTIONIb30BAaHUS HCCIIEOBATEILCKON sepHON ycTaHoBKM WBP-2 mpum peanmusanuu mporpaMMBbl  OKCIIEPUMEHTATBHBIX
HCCIIeTOBaHUM, oOecredeHne SKCILTyaTallMOHHONH HaIeKHOCTH M Oe30MacHOCTH peakTopa. PeryispHas SKCIDTyaTalus
HCCIeIOBaTEbCKOM siepHoi yctanoBku MBP-2 ocyiectBisercss B cOOTBETCTBUM ¢ JinieH3uerd PoctexHanzopa co cpenHei
MourHocThI0 0 2 MBT. Ha ycranoBke MBP-2 ncnonb3yroTcsi COBpeMEHHBIE CHCTEMBI YIIPABIEHUS U 3allUThI, aHAIW3a U
MUATHOCTHUKH COCTOSHUS pPEaKTopa, MO3MMETPUYECKOTO KOHTPOJIS ¥ MOHHTOPWHTa pPAaJUAallMOHHOW OOCTaHOBKH.

OCHOBHOM 3a/1a4eli MPOEKTa Pa3BUTHS KOMILIEKCA CIIEKTPOMETPOB SBIAETCS MOCTOSHHOE COBEPIIEHCTBOBAHHE MMEIOIINXCS B
PACTIOPSHKEHUH YUEHBIX IKCHEPHUMEHTAIBHBIX METOAMK. DTO JIOCTUTaeTcs TIaBHBIM 00pa3oM 3a CUeT yBEIHUYEHHs YHCia
YIPaBJISIEMBIX U KOHTPOJHPYEMBIX MapaMeTpoB, KOJINYECTBA JETEKTOPOB M CHUCTEM OKPYXEHHs 00pasiia, MCIOJIb3YeMBIX B
sKcriepuMenTe. KadecTBo ymydmiaercst Taxoke 0yarojiapsi MX yCOBEpIIEHCTBOBAHHIO, ITOBBIIICHNIO TPeOOBAaHNI K TOYHOCTH U
OBICTPOJICHCTBHIO CHCTEM cOOpa JaHHBIX, OOECHEUCHMIO AWMCTAHIIMOHHOTO YIPAaBJICHHS MOACHCTEMaMM CIIEKTPOMETpa H
sKkcriepuMeHnToM. Ilomb3oBarenbckuii peskuM paboTsl criekTpomeTpoB VIBP-2 BbIiBHTaeT 1OMOJIHMTENbHBIE TpeOOBaHMS K
000pY/IOBaHUIO CIIEKTPOMETPOB, CUCTEMaM YNPABJICHUS W KOHTPOJIS, @ TAKKe K CHCTeMaM cOopa JaHHBIX, KOTOPBIE JOJDKHBI
OBITH IIPOCTHI B OCBOCHNUH M UCIIOJIBb30BAaHUHU, UMETh YHOOHBIHN rpaduueckuil nHTepdeiic 1 obecrnednBaTh HHTEPHET-TOCTYII K
pe3yabTaTaM U3MEpEeHUH.

Pa3paboTka KOHIIENINK HOBOTO NEPCIEKTHBHOTO HEHTPOHHOTO MCTOYHMKA SIBIISETCS Ba)KHOW 3ajjaueil, yCIEUIHOEe pelIeHne
KOTOpPOIl MMEET KIIIOUEBOE 3HAYEHHUE JI1 NPOJOJDKEHMs NPOrpaMMbl HEMTPOHHBIX HCCIIEJOBAHUM IOCIE OKOHYAHMS CPOKa
skcrutyataruu MIBP-2. B pamkax naHHO# 3agauu paboTHI IO CO3MaHMI0 HOBOT'O HMITYJIbCHOTO PEaKTOpa Ha OBICTPBIX HEUTPOHAX
6butn BKITFOUeHB! B CeMmneTHui 11aH passutus OWSN ma 2017-2023 roxap! 1 MEpemnnin B TEKYIIYI0 CeMIIETKY. K 0OCHOBHBIM
JTamaMm pa3padOTKH KOHIEMIIMH HOBOTO HMCTOYHHKA OTHOCSTCS: pa3padoTKa IMpeaBapUTEeNbHON HAayYHOH MpOTrpamMMbl U
OTIpe/ieIeHNe COCTaBa KOMITJIEKCAa HaAyYHBIX YCTaHOBOK ISl TPOBEACHHUS HEHTPOHHBIX UCCIIeI0OBaHNH, pa3paboTKa TEXHHIECKIX
3aJaHUH 111 3CKU3HOTO M MH(PPACTPYKTYPHOTO MPOEKTOB, 000CHOBaHNE KOHCTPYKIIMK HOBOTO HCTOYHUKA HEHTPOHOB, a TAKXKe
peanuzanys MporpaMMbl HAyYHO-HCCIIEIOBATENLCKUX M OIBITHO-KOHCTPYKTOPCKUX paboT. PaboThl HaJl MPOEKTOM peakTopa
BKJIIOYAIOT B ce0sl TAK)KE PACUYETHO-IKCIIEPUMEHTAIBHOE HMCCIIEI0OBAHNE JMHAMHUKN MMITYJIbCHBIX PEaKTOPOB, ONTUMH3AIHIO
KOHCTPYKIIMM OCHOBHBIX CHCTEM pPEaKTOpa, pa3paboTKy TOIUIMBA W TBIJIOB Ha €r0 OCHOBE, ONTHMH3ALMIO KOH(HTyparun
KOMIUIEKCa 3aMeUIUTeNel, pa3paboTKy MaKeTOB MM CIICIMAIBHBIX HCITBITATENILHBIX CTEHJIOB.

38



IIpoeKThI M NOANPOEKTHI:
HaumenoBanue
NMPOEKTA/MOANPOEKTA

1. Pa3BuTHE UCCIEIOBATEIBCKOM SIIEPHON
ycranoBku VBP-2 ¢ xoMruiekcom
KPHOT€HHBIX 3aMeIInTeNei HeHTPOHOB

1.1. Co3nmaHme KOMILIEKCa KPHOTCHHBIX
3amemuTeneii peakropa UbP-2

2. MHccnenoBanus (pyHKIMOHAIBHBIX
MaTepuaioB ¥ HAHOCHCTEM
C MCIOJIb30BaHUEM paccesiHHUsl HEHTPOHOB

2.1. UccnenoBaHue CTpyKTyphl U TUHAMUKU
(yHKIIMOHAJIBHBIX MaTEPUAJIOB U HAHOCHUCTEM
Ha 0a3e KOMIUIEKCa CIIEKTPOMETPOB
peaktopa UBP-2

2.2. Pa3paboTKa CIIEKTpOMETpa HEYpPyroro
paccesiHUsI HETPOHOB B 0OpaTHOW reOMeTpHUr
BJN (battopek- Slank-Hatkanerr) Ha peakTope
UBbP-2

3. HayuHo-MeTonnuecKHe UCCIea0BaHUs
1 pa3pabOTKy JUIs M3Y4EHHUs KOHICHCHPOBAHHBIX
cpel Ha HEUTPOHHBIX myukax VBP-2

3.1. CoznaHne MMpPOKOANIEPTYPHOTO JETEKTOPA
obparHoro paccesaus (JJOP-A)
st nudpaktomerpa GIBP

3.2. BeKTOpHBIA MarHuT Jyist paboTsl
C MOJIIPU30BaHHBIMU HEHTPOHAMH

3.3. Pa3paboTka u pa3BUTHE DJIEMEHTOB
UH(PACTPYKTYPHI CIIEKTPOMETPOB
Ha peakTope BP-2

4. HoBblil mepcreKTUBHBINA HCTOYHHIK
HelTpoHoB B OUAN

4.1. TIpoBeaeHrEe HAYYHO-UCCIIEIOBATENLCKIX
Y OTIBITHO-KOHCTPYKTOPCKUX PadoT
B 000CHOBaHHUE Pa3pabOTKH ICKU3HOTO
MPOEKTa HOBOT'O NMEPCIEKTUBHOTO UCTOYHUKA
HelTpoHoB B OMSIU mynbscupytomero 6s1cTporo
peaxtopa HEIITYH

IIpoekThI U NOANPOEKTHI:
HaumeHnoBaHne npoexrta

JlabopaTtopuss OTBeTCTBEHHBIE OT J1JabOpaTOPHH

1. Pa3BuTHe HCC/IeI0BaTEIbCKOI sIePHOI
ycranoBku UBP-2 ¢ koMiiekcom
KPHOTeHHBbIX 3aMe/JINTe/ el HeHTPOHOB

PykoBoaurenu
NMPoeKTa/ NOANPOEKTA

Bunorpanos A.B.
Jonrux A.B.

bensxos A.A.
Bynasun M.B.

Ko3snenko JI.I1.
Axcenos B.JI.
Bbanarypos A.M.

Ko3snenko JI.I1.
Bamecmumenu:
Asnee M.B.

Bokyuasa I'.JI.

Xymoba JI.M.

Bongnapuyk B.1.
ITpuxonsko B.1.

Munkos B.M.

YeprauxoB A.H.

Bopgnapuyk B.U.
[puxonpko B.N.
Bynasun M.B.

JIpruarun E.B.
[IIserroB B.H.
Bynasun M.B.

JIpruarun E.B.
[IIserroB B.H.
Bbynasun M.B.

PykoBoauresn npoexkra

Bunorpanos A.B.
Joarux A.B.

Mudp
MPOEKTA/MOAMPOEKTA

04-4-1149-1-2011/2028

04-4-1149-1-1-2014/2025

04-4-1149-2-2021/2028

04-4-1149-2-1-2024/2028

04-4-1149-2-2-2024/2028

04-4-1149-3-2021/2028

04-4-1149-3-1-2021/2028

04-4-1149-3-2-2024/2028

04-4-1149-3-3-2024/2028

04-4-1149-4-2021/2028

04-4-1149-4-1-2024/2028

Craryc

Peanmuzanus

JIHO  benskoB A.A., Henucenko J1.1O., Kpusos B.A., Ilenensimes FO.H., CnotBunkuit F0.M., 60 nnxenepos,

65 pabounx
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:

I'naBHOW 3amaueil TeMbl SABISIETCS 0OECIEYEeHUE DKCILTyaTallMOHHON Ha/Ie)KHOCTH M 0€30IIacHOCTH peakTopa, obecredeHue
MaKCHMaJIbHO JJIUTEJIFHOIO CpPOKa OSKCIUTyaTallMM PEaKTOPHOH YCTaHOBKM, M PEryJSIPHOCTH €€ padOThl, IOBBIICHHE
3 (PEeKTHBHOCTH HCTIONB30BaHUS HCCIIEIOBATEILCKON simepHOit ycraHoBkn WBP- 2 mnpu  peammsanuyd  mporpaMMbl
9KCHEPUMEHTAIBHBIX HCCIICOBAHMUI.

Perynsaprasi sKCIUTyaTaIisl HCCIeIOBaTeNIbCKON snepHoi ycTaHOBKH WBP-2 ocymiecTBiseTCs B COOTBETCTBHM C JTUIICH3UCH
Poctexnanzopa co cpefHeil MOUTHOCTBIO 10 2 MBT s npoBefeHus: GU3NYECKUAX IKCIICPUMCHTOB Ha BBIBEJACHHBIX ITy4YKaxX
HeitpoHoB. Ha ycranoBke MBP-2 ncnonb3yloTcsi cOBpeMeHHbIE CUCTEMBl YNPAaBICHUS W 3alllUThl, aHAIW3a U JUArHOCTUKU
COCTOSIHUS PEaKTOPa, JO3UMETPUICCKOTO KOHTPOJISI ¥ MOHUTOPHHTA PATHAIIMOHHON OOCTAHOBKH.

O:xuaeMple pe3yJibTAThI 10 3aBepPIIEHUH MPOEKTA:

IMocne 3aBepiuieHust pabot mo moanpoekty B OMSN npoaoKuUT 3KCILTyaTalui0 BBICOKOMHTCHCUBHBINA HCTOYHHK HEHTPOHOB
MHPOBOTO KJIacca JJIs UCCIEHOBaHUHA B 007acTi (HU3WKH KOHACHCHPOBAHHBIX CPeX M SACPHON (HU3UKH — HCCIeN0BaTeIbCKAs
simepHast ycraHoBka WBP-2 moBeimeHHoi Oe3omacHocTH W HanekHocTdu. Ha ycranoBke MBP-2 OymyT MCHOIB30BaThCS:
— KPHOTCHHBIC 3aMEUINTENN, O0ECIICEUNBAONINE BBHIITONHEHUE TEPCIIEKTUBHON W KOHKYPEHTHOW IPOTPaMMBI (hH3HMUECKUX
HCCJICTOBAaHUM;

— COBpPEMEHHOE 000PYIOBaHHE CHCTEM, BaXKHBIX s Oe3omacHocT VSTY UBP-2.

Jis obecriedyeHus rapaHTupoBaHHOH skcmuyatanuu MY WBP-2 OynmeT NonHOCTBIO MOATOTOBJIEH K padoOTe pe3epBHBI
TIOABWXKHBIN oTpaxarens [10-3P.

O:xugaeMsble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOAy:
KoHTponbHast cOopka, HaJlaaka U UCTIBITaHUS pEe3epBHOTO MOABMKHOTO oTpakaress [10-3P Ha ucnpitatensHom crenne JIHO.

[MostamHoe mpoBeacHUE PabOT MO 3aMEHE W OOHOBJICHHIO TEXHOJIOTHYECKOTO M JCKTPUUECKOTO 000PYAOBaHMS YCTAHOBKHU
UBP-2, Basxknoro aus 6e3omacuoctu MAY UBP-2.

IIpopaboTka coBmecTHO ¢ npeanpusatusaMu 'K «PocaToM» BO3MOKHOCTH U3TOTOBJICHUSI M IIOCTABKHU JOIMOJHUATEIBHON apTHH
CBEXKETo TOIUIMBA I aKTUBHOH 30HBI MBP-2M ¢ menmbio MpouIeHHs CpoKa JKCIUTyaTallud peakTopa s (PU3MYECKUX
skcniepuMeHTOB 10 2040-2042 rr.

HaunmeHoBaHMe moANpoeKkTa PykoBoauTeu noanpoekra Craryc
1.1. Co3nanue KOMILIeKCa KPHOTEHHBIX BeasikoB A.A. Peamusarus
3amennuTelieil peakropa UBP-2 bynasun M.B.

JIH®  Honrux A.B., 16 umxenepos, 40 pabounx

Kpatkas aHHOTanMs 1 HAy4YHOe 000CHOBAHME MO MOANPOEKTY:

B pamkax Temsl «Pa3Butue MY MBP-2 ¢ koMmIeKcoM KpHOTEHHBIX 3aMEIIUTENe» MPOIOoIDKaeTCs MO3TaHAs peann3alus
npoekra «Co3laHue KOMIUIEKCa KpUOreHHbIX 3amennureneil pextopa WBP-2». CoznaBaeMblil YHHUKaJIbHBIM KOMIUIEKC
kpuoreHHsIx 3ameurernedt (KK3) ¢ ucnonp3oBaHneM cMecH apoOMaTHYeCKUX YIIIEBOJIOPOAOB ME3UTHIICHA U METaKCHIIONA B
nponopunu 3 K 1, B TBEpIOH 3aMOpoxKeHHOU (ha3e, B popMe MapuKoB, TuaMeTpoM oT 3,5 1o 3,9 MM, TI03BOJISIET CYIIECTBEHHO
YBEJIMYUTH MOTOK XOJOAHBIX HEUTPOHOB AJS NMPOBEACHUS 3KCIIEPHUMEHTAIBHBIX UCCIEN0BAaHUNA CBONCTB KOHIEHCHPOBAHHBIX
cpen.

B cocraB komImiekca KPHOT€HHBIX 3aMeINTEIeH BXOAAT TPH 3aMEINTEINS, OKPY)KAOIie aKTHBHYIO 30HY peakTopa, ABa U3
KOTOPBIX OCYIIECTBIIIIOT T€HEPAIHI0 XOJIOMHBIX HEHTPOHOB IS MPOBEICHUS (PU3MUECKUX IKCIEPHUMEHTOB - KPHUOTCHHBIH
3amenuTens HelTpoHoB K3 202 (B HanpaBieHWH HEUTPOHHBIX My4koB Ne7, 8, 10, 11) u kpuorennsiit 3amenmurens K3 201 (8
HanpasieHun mydkoB Nel, 4, 5, 6, 9). /laHHble 3aMeanMTeNd B Hacrosmee BpeMs (YHKIHOHHPYIOT B PEXHME OIBITHOH
SKCIITyaTanuu. 3ameurens HeTpoHoB K3 203 HaxoauTes Ha sTane pa3pabOTKH M COTJIACOBAHUS TEXHHUYECKOTO 3aJlaHus Ha
IIPOEKTHUPOBAHUE.

DKcmTyatanus KOMIDIEKCa KPUOTeHHBIX 3amennuteneit Ha MY MBP-2 MHOrOKpaTHO MOBBIIIAET HHTEHCUBHOCTD XOJIOIHBIX
HEUTPOHOB 110 CPAaBHEHHUIO C TEIJIOBBIM 3aMEJUIMTENIEM U TI03BOJISIET CYIIECTBEHHO COKpPAaTUTh BpeMsl MPOBEICHUS
SKCHEPUMEHTOB U CHU3UTD MOTPEIIHOCTh MOJTYYaEMBbIX JIAHHBIX.

O:xkugaeMble pe3yJIbTAThI 10 3aBepIIEHUHU MOANPOEKTAa:

DKcrutyataiusi KOMIUICKCa KPHOTeHHBIX 3amemaureneidr Ha MY WBP-2 B cocraBe Tpex 3amemmutencii K3-201, K3-202,
OXBaTBIBAIOIINX OOJIBIIYIO YaCTh HEHTPOHHBIX 3KCIIEPUMEHTAIBHBIX KaHanoB ycraHoBkH UBP-2. Hanéxnas u Ge3aBapuiiHas
skcrutyatanusts KK3 mo3BonauT coxpaHuTh M YKpeNMTh JHAUpYIOIIEe MojoxeHue ycraHoBku WMBP-2 cpemm cambix
BBICOKOMHTCHCHUBHBIX UCCIIE0BATEIbCKUX HEHTPOHHBIX UCTOUHUKOB B MUPE, UCIIONB3YEMBbIX Ul MIPOBEACHUS UCCIIEA0BAaHUM
KOHJIEHCHPOBAHHBIX CPeJl METOAaMU HEHTPOHHOTO PACCESTHUS.
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O:xumpaeMble pe3yJIbTATHI M0 MOANPOEKTY B TEKYIIEM TOIY:

[IpomgomxuThk TpoOBEeAcHHE PadOT MO ONTUMH3AIMU PAOOTHI CHUCTEMbI ABTOMATHYCCKOTO PETYIUPOBAHHS U KOHTPOJISL
mapaMeTpOB, CHUCTEMbI 3arpy3KH — BBITPY3KH U TPAHCIOPTHPOBKH 3aMEUISIONICTO BEIICCTBA (3aMOPOXKCHHBIX IAPHKOB
ME3UTWIICHa) B pabodmXx Kamepax U TpyOOIpOBOJAX KPHOTEHHOTO KOMIUIEKCA MPH OJAHOBPEMEHHOM HCIIOJIb30BAHUH IS
(M3HUECKUX IKCIIEPUMEHTOB IBYX KpruoreHHBIX 3amemmuteneid K3 201 u K3 202.

Jnst  obecriedeHns MaKCHMalbHO J(P(GEKTHBHOTO WCIIONB30BaHUS Tapka (QU3MIECKHMX HWHCTPYMEHTOB MpH padboTe ¢
«XOJIONHBIMI» HeWTpoHamu B 2024 T. IUIaHMPYETCS] BBECTH B DKCIUTyaTallMI0 BTOPYIO KPHOTEHHYIO YCTaHOBKY ¢upmbl Linde
AG c momHocteio 1800 Bt (KI'Y 1800/10) npu Temneparype 10K. [lo xoHua 2025 r. rmuiaHUpyeTcs: BBIIOJHUTH PaboOTHI 110
ONTHMU3AIMU JKCIUTyaTallud KPUOTEHHOTO KOMIUIEKCA, Ha4yaTh MPOPa0OTKYy TEXHHYECKOTO 3alaHHs Ha KOHIENTyaJlbHOEe
MIPOEKTUPOBAHKE 3aMETUTEINs B HanpaBieHuH my4dkoB NeNe 2, 3 peakropa UBP-2.

CoTpyaHu4ecTBo:

Crpana wim I'opoa Hucruryt Cratyc YuyacTHUKH

MesKTYHApOAHAs

opraHu3anus

AszepOaiimxan baky HPIT HAHA CoBmectHble pabotsl  Taubos JI.
HISN CoBmecTHbIe paboTel  [apuboB A.A.

Bbenapycs Mumnck OUDBAN-Cocurt HAHB OOMeH BU3UTAMH babuues JI.O. + 2 gen.

CoBMectHbIe paboTel  babuues JI.®. + 3 gen.

MoHronus Vnan-barop IPT MAS CoBMmectHbIe pabotel  Canraa JI. + 2 ger.

Poccus Mockaa BHUMHM CoBMmectHbIe paboTel  MBanoB FO.A. + 5 ven.
I'CIin CoBmectHbie paboTel  J[Bopsimu U.B. + 5 gen.
NHDOYM CoBmectHbie padoTel  [myxos B.U. + 5 uern.
HUKUDT ComectHble pabotsl  TperbskoB WU.T. + 20 uen.
CUCTEMATOM CoBMecTHBIC paboThl  3amkud A.A. + 10 gen.

PymbIHES Byxapecr IFIN-HH CoBMmectHbIe paboTel  duma O. + 2 gen.

HaumeHoBaHMe npoeKTa PykoBoauTesin npoekrta Craryc
2. " BaHUA PYHKIMOHAIBHBIX K nko JI.I1.
cciie10Ba dyHxkumnonan 03J1eHKO /I Peannsawus
MaTepUaI0B H HAHOCHCTEM Axcenos B.JL.
€ HCIOJIb30BAHHEM pacCessHUS Banarypos A.

HelTPOHOB

JIHO, JIAT, JIT®, JIOBD, JIAP CM. YYaCTHUKOB IIOATIPOEKTOB

KpaTkasi anHoTanus ¥ Hay4YHoe 000CHOBAHUE:

H3ydeHue CTPYKTYPHOTO CTPOCHHUS,, MATHUTHOTO YMOPSAOYCHHUS, AUHAMHUKH, (U3MUYECKUX M XUMHUYCCKHUX CBOMCTB HOBBIX
MIEPCIICKTUBHBIX MaTePHAIOB M HAHOCHCTEM, JEMOHCTPHPYIONINX BaXKHBIC (DYHKIMOHAIBHBIE CBOMCTBA, MHKPOCKOITHYECKUE
MeXaHU3MBI BOSHUKHOBEHUS KOTOPBIX MaJIO U3y4eHEl. [lepeueHbh 00bEKTOB HCCIIeIOBAHMUS BKIFOYAET MYIbTA(EPPOUKH, CILUIABBI
¢ 3¢dekramu THraHTCKOH MAarHUTOCTPUKIWH W TaMATH (OPMBI, HU3KOpa3MEpHBIE M T'E€OMETPHYSCKH (PpyCTpHpOBaHHBIC
MAarHETHKH, TPOSBIISIONINE HEOOBIYHBIE MATHUTHBIC COCTOSHUS M CBOHCTBA, MaTepHAIIbl, I CIIEKTUBHBIC JJISI MICTIOB30BaAHHS
B KOMIIAKTHBIX MCTOYHHMKAX 3JIEKTPUYECKOrO0 TOKA, MAarHUTHBIE CIOMCTBIE HAHOCTPYKTYpPBI, JEMOHCTPUPYIOIINE Pa3IN4HbIE
3¢ dexThl 6IU30CTH, HATIPUMED, COCYIIIECTBOBAHUE CBEPXIIPOBO/IAIIECTO U MATHUTOYIIOPSIOYEHHOTO COCTOSIHUS, OPTAHUYECKUE
(YHKIIMOHATIbHBIE MAaTepHalbl C BOJOPOJHBIMH CBSI3IMHU, CIIOKHBIE JKUJIKOCTH M TOJHUMEPHl C MIUPOKUM CHEKTPOM
MOTEHIUAJIBHBIX TEXHOJIOTMYECKUX NPUMEHEHUH, CTPYKTypHasi OpraHu3alus M CBOMCTBA KOTOPBIX MOTYT 3HAUYMUTEIHHO
U3MEHSATHCS MPU WU3MEHEHHHM KOHIEHTPAIIMA W XUMHYECKOTO COCTaBa, OMOJIOTMYECKHE HAHOCHCTEMBI, BKJIFOYAs JTUITHIHbBIE
MeMOpaHbI, OEITKU M MX KOMIUIEKCHI, UCCIIEA0BaHNE KOTOPHIX MO3BOJISIET MOHATh OMO(GU3NIECKHE MPOIIECCHI, MPOTEKAIOIINE B
JKUBBIX OpPTaHW3MaX, MEXaHU3MbI BO3JIEHCTBHUS W TEPEHOCA JIEKAPCTB, MPUUYMHBI BOZHUKHOBEHUS PA3JIMIHBIX 3a00JI€BaHUM,
OMOTMOPUIHBIC MaTepHabl, KOHCTPYKIIMOHHBIC MAaTEPHANbI, IIUPOKO MPUMEHSIEMbIC MM IUIAHUPYEMbIC K UCIIOJIE30BAHHUIO B
Pa3IUYHBIX OTpaciisiX MPOMBIIUIEHHOCTH M Mpou3BoAcTBa. Kpome »3Toro, miaHupyercss NpoBeAEeHUE NPUKIATHBIX
HCCIIEIOBAaHUM TEKCTYpbl, OCTaTOYHBIX HANpsDKEHUA W BHYTPEHHEM OpraHu3aldd TOPHBIX MOPOA U MHUHEPAJIOB,
KOHCTPYKIIMOHHBIX MaTEPHAaJIOB, OOBEKTOB MPHPOTHOTO W KYJIBTYPHOTO HACIICJAOBAHUS, HANPABJICHHBIX HAa YCTAaHOBJICHHUC
MEXaHU3MOB TeO(PH3HUYECKIX MPOIECCOB, 00pa3oBaHus Ne(EKTOB M HANPSIKCHHBIX 00JACTel B MPOMBINUICHHBIX H3ICIHSIX,
PEKOHCTPYKITHIO M aHAITU3 IPCBHUX TEXHOIIOTHI, YIBOJFOIMH U Pa3BUTHE KIacCU(PUKAIIMH HCKOTAEMBIX OPTaHU3MOB.

OsxkuaaemMblie pe3yJabTaThl M0 3aBePIHICHUHA ITPOCKTA:

B mnpomecce peanm3anuy HaydHOH MpOrpaMMbl OyAyT NOJyYeHBI HOBBIC (DH3MUYECKHE pe3yabTaThl IO HCCIIEIOBAHUIO
B3aMMOCBSI3 MEXIY OCOOCHHOCTSMH CTPYKTYPHOTO CTPOCHHS ¥ JAWHAMHUKH HOBBIX (YHKIHMOHAIBHBIX MaTEpPHAlOB M
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HAHOCHCTEM M MX (DM3MYCCKMMH CBOWCTBAMHM HAa MHKPOCKOITHMYECKOM YPOBHE, MMEIOIINE Ba)KHOC 3HAYCHHE JJIS PA3BUTHUS
COBPEMCHHBIX TIPEJCTABICHUI B 00NacTH (DU3MKM KOHJCHCHPOBAHHBIX CPENl, XUMHH, MAaTCPUAIIOBECICHHS, OUO(U3HUKH,
reo()U3UKU U Pa3BUTHS COBPEMCHHBIX TEXHOJOTHHA B cepe AIICKTPOHHUKH, KOMIIAKTHBIX UCTOYHHUKOB TOKa, (DapMaKOJIOTHH,
MeIUIUHBL. ByIyT sKCIIepuMEeHTaIFHO IPOBEPEHBI TEOPETHUCCKHUE TIPEICKAa3aHUsI U MOICIH, OOHAPYKEHBI HOBBIC SIBIICHUS U
3aKOHOMEPHOCTH.

B pesymnbraTe peannzanny METOIUYECKOW MPOTrpaMMBI OyeT MPOBEICHA MOACPHHU3ANNS CYIIECTBYIONINX U CO3JJaHUE HOBBIX
cnekTpometpoB Ha USIY UBP-2, 94To mMO3BOIUT paciiupuTh 007aCTh UX TMPUMECHEHUS AJISl MPOBEACHUS MEKTUCIIUTUTMHAPHBIX
HAYYHBIX UCCIICIOBAHUN HOBBIX (DYHKI[MOHAIBLHBIX MATEPUATIOB M HAHOCHCTEM.

Byner npoBezneHa pa3paboTka 1 co31aHIe OCHOBHBIX 3JIEMEHTOB criekTpomeTpa BIN.
O:xugaeMple pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM Toay:
Peanuzayus nayunoi npozpammot

OmnpeneneHne XapakTePUCTHK aTOMHOM CTPYKTYphl W (ha30BBIX COCTOSIHMHM MarHUTOCTPHUKLHOHHBIX CIUIABOB, CIIJIABOB C
s pexkToM mamsaTH GOPMBI ¥ APYTHX UHTEPMETAITHYECKUX (YHKIIMOHAIBHBIX MaTepHaIoB.

OnpezeneHye MapamMeTpoB aTOMHON M MarHHUTHOM CTPYKTYpbl HHU3KOPa3MEPHBIX MAarHUTHBIX MaTEpUalOB B HIMPOKOM
Juana3oHe TepMOJINHAMUYECKHX ITapaMeTpOB (TeMIepaTyphl, JaBICHUS).

Awnanuz 3 eKkToB BIUSHHS BBICOKOTO JAaBJICHHS Ha CTPYKTYPHBIC M MAarHUTHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MaTEepHAaJIOB.

AHanu3 CIIOKHBIX CTPYKTYPHBIX M MUKPOCTPYKTYPHBIX COCTOSHIM TBEPABIX JIEKTPOIUTOB U BJIEKTPOOB I METAII-HOHHBIX
AKKyMYJISITOPOB.

OrnpenencHue CTPYKTYPBI M aHATN3 TUHAMUKHA (DYHKIIMOHAIBHBIX MAaTEPHAIOB C MOJICKYISPHBIMU KOMIUIEKCAMH M MOHHBIX
JKUJIKOCTEH.

YcranoBneHue siBieHUE U 3()(HEKTOB, CBSI3aHHBIX C COCYIICCTBOBAHMEM MAarHETH3Ma M CBEPXIIPOBOIUMOCTH B CIIOHCTBIX
CTPYKTYypax Ha OCHOBE MEPEXOAHBIX, PEIKO3EMENbHBIX U JIP. METAJIIOB.

OrmpenenieHre CTPYKTYPHBIX XapaKTEPUCTHUK YIJIEPOJHBIX HAHOMATEpUATOB, TOHKHUX TIJIEHOK OJHOCTEHHBIX YTJIEPOJHBIX
HaHOTPYOOK Ha MOJIOKKAX.

OmnpezneneHue CTPYKTYypsl M KMHETHKM arperaliid B pacTBOpax (yiIepeHOB pa3HON IMOJIIPHOCTH, a TakKe B PacTBOpax
(bynnepeHoB ¢ pa3HbIMUA aMUHOAIIYKTaMHU.

AHau3 CTPYKTYPHBIX OCOOCHHOCTEH MArHUTHBIX HAHOCHCTEM, BKIIIOYAsl KOJUIOMIHBIC HAHOCHCTEMBI, KOMIIO3UTHI C
MarHUTHBIMM HAHOYACTUI[AMH, arperaruoHHbie 3(P(EKThl B MAarHUTHBIX XHIKOCTSIX U MAarHUTHBIE HAHOCTPYKTYPHI SIPO-
000J104Ka.

OmnpeneneHne CTPYKTYPHBIX XapaKTEPUCTUK TOJTMMEPHBIX CHCTEM Ha MOUIOKKax, Murein [IAB B 00beMe 1 Ha MOBEpXHOCTH,
koMiuiekcoB ITAB u mutem.

Amnannz CprKTypHOﬁ OopraHmn3anuu MOJUMEPHBIX HAHOMATEPHAJTIOB, CTCKJIIOBAHUSA TTOJIMMEPOB U MOJIMMCEPHBIX TOHKUX ITJICHOK.

AHanu3 GU3HK0o-0HOIIOrMYECKUX CBOWCTB JIUMUAHBIX M HATHBHBIX MEMOpPaH, OSITKOBBIX B3aUMO/ICHCTBHIA, CTPYKTYPbI i CBOWCTB
0enKoB 1 MeMOpaH-0eIKOBBIX KOMIDIEKCOB, KPUCTAIUIA3AIUHN OCITKOB.

OHpCHeJ’IeHI/IG CTPYKTYPHBIX XapaKTCPUCTUK U U3YUCHUC CBOICTB 6I/IOFI/16pI/IHHLIX KOMIIJICKCOB.

OnpeaeneHI/Ie BHYTPCHHHUX Hal'[pﬂ)KGHI/Iﬁ n MI/IKpO)IC(l)OpMaIII/Iﬁ B KOHCTPYKIIMOHHBIX MaTepuaiax u 00BEMHBIX U3aCINAX,
re0JIOTMYECKUX 00BhEKTaX.

TexcTypHBIA aHAJIN3 OMOJIOTHYECKUX W MAJICOHTOJIOTHUECKUX 00Pa3IoB, 00pa3oB KOHCTPYKIMOHHBIX MaTE€pPHajoB, TOPHBIX
HOPOS.

AHanmu3 BHYTPEHHETO CTpoeHus U moctpoeHue 3D mMozenei 00beKTOB KyIbTYPHOTO M IPUPOJHOTO HACIEANS, TPOMBIIUICHHBIX
MaTepHaJIOB U M3/ETHH 10 JaHHBIM HEUTPOHHOI ToMorpadun U paanorpadun.

Peanusayus memoouueckoii npozpammol pazeumus cnekmpomempoe na HAY HBEP-2
VYcTaHOBKa 3JIEMEHTOB HEHTPOHOBOJIHON CHCTEMBI CHEKTPOMETPa MaJlOyTJIOBOTO PAcCesHHMsS M MMHKMHTAa Ha 10 kanaie.

PasBurne HCTCKTOpHOﬁ CHUCTEMBI HOBOI'O ,Z[I/Iq)paKTOMeTpa I[H'6 JJIA UCCICAOBAaHUA MI/IKpOO6pa3IIOB, HalpaBJICHHOC Ha
YBCJINYCHUC CBETOCHUJIBI U PACIIMPEHNUE NOCTYITHOI'O AMalla30Ha BBICOKUX ,HaBJ'ICHPIﬁ.

ViydmieHne TEXHHYECKHX MapaMeTpoB M paclIMpEHHE HKCIIEPUMEHTAIBHBIX BO3MOXHOCTEH MHOTO(YHKINOHAIBLHOTO
pednexromerpa 'POMHC (pa3BuTHE KUIKOCTHBIX SYEEK ISl TPOBEJICHUS SKCIIEPUMEHTOB).
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MopaepHuszanus JIeHCTBYIOIIMX CIEKTPOMETpoB peakTtopa IBP-2, HampaBieHHas Ha ymydllleHHE HX TEXHHYECKUX
XapaKTepUCTUK, 3aMEHY YCTApPEBIINX U BBILICAIINX U3 CTPOSI TIEMEHTOB.

VYcoBepileHCTBOBaHUE KOppensauuoHHoro crnektpomerpa FSS nHa 13 kanane WMBP-2 u yny4iieHne ero TEXHUYECKUX
napameTpos. JlanbHellee pa3sutue koppensanuonsoro RTOF-mertona.

3aKynka ¥ TeCTUPOBaHHE KPUCTAIJIOB MUPOIUTHYECKOro rpadura Uit (OKyCHUpPYIOLIEro aHanu3aropa cnekrpomerpa BJN,
cOOpKa MOJICJIFHOTO MPOTOTHIIA aHAIN3aTOpa U €r0 TECTUPOBaHUE Ha ITyuke peakropa VIBP-2.

HaumeHoBaHUE NOANIPOEKTOB PykoBoaureJib noanpoexkra Craryc
2.1. MccaenoBanue CTPYKTYpbI Ko3nenko JLIL. Peannsais

U JUHAMUKH (PYHKIHOHAJIbHBIX 3amecmumenu:

MaTepHaI0B U HAHOCHCTEM Asjees M.B.

Ha 0a3e KOMILIEKCA CIIEeKTPOMETPOB Boxyuasa I'.JI.

peaktopa UBP-2
JIH® Asgees M.B., bokyuasa I'. /1., Kinuanos C.E., Kyxmua A.U., Typuenko B.A., Xyno6a .M.

JIMT  3emnsnas E.B., Conosben A.T'.

JIT®  IOmanxaii B.IO.

JI®BD bapabanos M.IO., Trottonaukos C.U.
JIIP  Amens ILIO., CkypartoB B.A.

Kpatkas aHHOTanus 1 HaAy4YHOe 000CHOBAHME MO MOANPOECKTY:

[MoanpoexT HampaBjeH Ha HCCIIE0BAHUE OCOOCHHOCTEH CTPYKTYPHOTO CTPOEHHS, MAarHUTHOTO YHOPSJOYEHHsS, AUHAMUKH,
(bU3MYECKUX M XMMUYECKUX CBOWCTB HOBBIX MEPCIEKTUBHBIX ()YHKIMOHAJIBHBIX M KOHCTPYKIIMOHHBIX MaTepUajOB, CJIOXKHBIX
KHUIKOCTEH W TOJMMEPOB, HAHOCUCTEM, Teo(pH3MYECKUX OOBEKTOB, OOBSICHEHHE MHMKPOCKOIMUYECKHX MEXaHU3MOB
(OpMHUPOBaHUsI CBOWMCTB KOTOPBIX BaXKHO Kak JUIi DPa3BUTHS COBPEMEHHBIX IIPEJCTAaBICHHH B oOnactu (usuku
KOHJICHCUPOBAaHHOTO COCTOSIHUSI, MaTepUANIOBEACHHS, OMOPH3UKH, XUMHH, Te0(HU3UKH, PapMaKOJIOruH, MH)XEHEPHBIX HAYK, TaK
1 HOBBIX TEXHOJIOTHYECKUX MPHUII0KEHHH B MPOM3BOACTBE SHEPTHH, SIEKTPOHUKE, OMOJIOTHHN, METUIINHE.

HelitpoHHBIE MeTOZBI WCCIEOBaHHMS BellecTBa (audpaknus, MalOyrJIoBOe paccesHue, pedIeKTOMEeTpHs, Heylnpyroe
paccestaue, paguorpadus 1 TOMorpadus) MO3BOJIIOT MOJTyYaTh ASTAIBHYI0 HHYOPMAIINIO 00 aTOMHON M MArHUTHOM CTPYKTYype
1 TUHAMHUKE MaTepHaJloB Ha aTOMHOM M HaJIaTOMHOM yPOBHSX. B cmry ocoOeHHOCTEH B3anMOAeHCTBHS MEJIEHHBIX HEHTPOHOB
C BEILIECTBOM METO/bI PACCESIHUSI HEHTPOHOB MMEIOT BBICOKYIO 3((EKTUBHOCTD NP ONPEJIENICHNH MOJI0KEHHUH JIETKHX aTOMOB
B OKPYXXCHHU TSXKETBIX, U3YUCHUHU PACIpeeNICHHs JIEMEHTOB C OMU3KUMH aTOMHBIMH HOMEPaMH, HCCIEOBAaHUH IPOIECCOB
HM30TOMHOTO 3aMENICHHUS U MarHUTHBIX CTPYKTYP. DTO 00yciaBiuBaeT OOJbIINE IPEHMYIIECTBA IPH UCIIOIB30BAHUN METO/I0B
paccesHus] HEHTPOHOB B MCCJIEIOBAHUHU IIHUPOKOTO KPyra MEPCIEeKTUBHBIX (DYHKIIMOHAIBHBIX MaTEpHAIIOB U HAHOCHCTEM IO
CPaBHEHHUIO C IPYTUMH HOAXOAAMH.

Jnst obecriedeHusT peIieHUs Hay4YHBIX 3aJa4 NMPOEKTa IUIAHUPYETCs NpOBeieHHe paboT mo obecreueHUro OecrepeOoiHoH
paboThl, MOJEPHU3ALMH U PEKOHCTPYKIMHU JEHCTBYIOIIMX CIEKTpoMeTpoB peakropa MBP-2, a Taxxke 3aBepiieHue padoT 1o
CO3JIaHWI0 HOBOTO CIIEKTPOMETPA MAaJOYTIOBOTO paccessHUs W UMWIDKUHTA. s moBbleHus 3(QPEeKTUBHOCTA PEIICHUS
TNOCTABJICHHBIX 3aJla4 Hapsaay C HeﬁTpOHHBIMPI METOAaMH 6y}IyT HCIIOJIB30BAaThCA B3aMMOJOIIOJIHAKOIINE METOAbI
PEHTICHOBCKOI'O pPacCCCAHUA, paMaHOBCKOﬁ, aTOMHO-CHJIOBOM CIICKTPOCKOIIMM W Jp. C NPHUMCHCHUEM OOIOJHUTEIHLHOTO
nmabopaTopHOTO 000PYIOBAHUS.

O:xuaeMple pe3yJibTaThl M0 3aBePIIEHUI0 MOANPOEKTA:

B mpormecce peanmzanym Hay9HOH MTpPOrpaMMbl OyAyT TOJMyYeHBI HOBbIE (PU3WYECKHUE DPE3YJAbTATHl IO HCCIEIOBAHUIO
B3aMMOCBSI3U MEXAYy OCOOCHHOCTSMH CTPYKTYPHOTO CTPOCHHS M JIMHAMUKH HOBBIX (YHKIIMOHAJHHBIX MaTepuaioB H
HAHOCHCTEM W WX (U3UYECKHMHU CBOMCTBAMH Ha MHKPOCKOITMYECKOM ypPOBHE, MMCIOIIME BaXKHOE 3HAYCHUE JUIS Pa3BHTHUS
COBPEMCHHBIX TIPEJICTABICHUA B 0ONACTH (DM3WKH KOHACHCHPOBAHHBIX CpEll, XUMHH, MaTCpPHAIOBEACHUS, OMOMU3UKH,
reo()U3UKU U Pa3BUTHS COBPEMEHHBIX TEXHOJIOTHH B cepe AIEKTPOHHUKH, KOMIAKTHBIX HUCTOYHHKOB TOKa, (papMaKoJIOTHH,
MEIUIUHBL. ByIyT sKCIepUMEHTAIEHO TPOBEPEHBI TCOPETHUYCCKHE TIPEICKA3aHUs U MOJICIH, OOHAPYKCHBI HOBBIC SBICHUS U
3aKOHOMEPHOCTH.

B pesynbpraTe peanuzanuy METOIWYECKOW MPOrpaMMbI Oy/IeT MPOBEICHA MOJISPHHU3AIINS CYIIECTBYIONINX M CO3/IJaHHUE HOBBIX
criektpomerpoB Ha SY MBP-2, 9To mo3BOJIUT pacMpuTh 00JaCTh X MPUMEHEHUS [JIsl MPOBEIEHUS MEXIUCITUILTHHAPHBIX
HAYYHBIX UCCIICIOBAHNN HOBBIX (DYHKIIHOHAIBHBIX MaTEPHUAIOB M HAHOCHCTEM.
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O:xuaeMple pe3yJbTaThl 10 NOANPOEKTY B TeKYLEM IOAy:

Peanuzayus nayunoi npozpammot
OnpezencHre XapaKTEePUCTHK aTOMHOM CTPYKTYphl M (DAa30BBIX COCTOSHUN MarHUTOCTPUKI[MOHHBIX CIUTABOB, CIUIABOB C
3¢ deKTOM TaMaTH GOPMBI U APYTHX HHTCPMETAIUIMICCKUX (PYHKITHOHATBHBIX MATCPHUAIOB.

OnpeneneHne TapaMeTpoB aTOMHOH W MarHUTHOW CTPYKTYphl HHU3KOPa3MEPHBIX MAaTrHUTHBIX MAaTEpHUAIOB B IIMPOKOM
Uara3oHe TEPMOINHAMUYICCKHX ITapaMeTpOB (TEMIIEPATypHhL, TaBICHNUS).

Ananms 3¢ peKkToB BINUSHHS BBICOKOTO AABICHUSA HAa CTPYKTYPHBIE M MATHUTHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MaTEPHAIIOB.

AHaIN3 CIIOKHBIX CTPYKTYPHBIX 1 MUKPOCTPYKTYPHBIX COCTOSTHIM TBEPABIX AJIEKTPOIUTOB U SJIEKTPOIOB ISl METAIII-HOHHBIX
aKKyMYJISTOPOB.

OmnpezencHue CTPYKTYPHI U aHATH3 JUHAMHUKH (YHKIMOHAIBHBIX MAaTEPHATIOB C MOJCKYJISIPHBIMH KOMIUIEKCAMH M HOHHBIX
JKUJIKOCTEH.

Ycranosnenue sBieHHH U 3((}HEKTOB, CBA3AHHBIX C COCYIIECTBOBAHHEM MAarHETH3Ma M CBEPXIIPOBOIUMOCTH B CIOHCTBIX
CTPYKTYpax Ha OCHOBE NEPEXOIHBIX, PEIKO3EMENBHBIX U JIP. METAJUIOB.

Onpez[eneHI/Ie CTPYKTYPHBIX XapaKTCPUCTHUK YIJICPOAHBIX HAHOMATCPpHUAJIOB, TOHKHX INICHOK OJHOCTCHHBIX YIJICPOAHBIX
HaHOpr60K Ha IIOIJIOKKax.

OmnpeneneHne CTPYKTYpbl M KUHETHUKH arperanuyd B pacTBopax (yJUIepeHOB Pa3HOW IOJSPHOCTH, a TaKXKe B PacTBOpax
(bynnepeHoB ¢ pa3HbIMUA aMUHOAITYKTaMHU.

AHaHI/I3 CprKTypHI)IX OCO6eHHOCTeﬁ MAariuTHBIX HaAHOCHUCTCM, BKJIIOYasA KOJIJIOMIHBIC HAHOCHCTCMBbI, KOMIIO3HUTHI C
MAarsMTHBIMHW HaHO4YaCTHLaMU, aneFaHI/IOHHLIe 3(1)(1)CKTI>I B MArHUTHBIX XHUIAKOCTAX WU MAarHuTHBIC HaHOCprKTypI)I H}IpO-
000J104Ka.

OrnpeneneHe CTPYKTYPHBIX XapaKTEPHUCTHK ITOJIMMEPHBIX CHCTEM Ha MoJIoXKKax, muielul [IAB B o0beMe 1 Ha TOBEpXHOCTH,
koMmiuiekcoB ITAB u munenn

Amnann3 CprKTypHOﬁ OpraHn3anuy MnoJMMEPHBbIX HAHOMATCPUATIOB, CTCKJIOBAHUA MMOJIUMEPOB U NOJIUMEPHBIX TOHKHX IIJICHOK.

Ananu3 Gpu3nKo-61OIOrMYecKnNX CBOUCTB JIMITUAHBIX ¥ HATUBHBIX MeMOpaH, OETKOBBIX B3aUMOICHCTBHMA, CTPYKTYPbI M CBOWCTB
0eJIKOB 1 MeMOpaH-0€IKOBBIX KOMIUIEKCOB, KPUCTAIM3AIUHU OENKOB.

OrnpenesneHre CTPYKTYPHBIX XapaKTEPUCTHUK M U3YyYEHHE CBOMCTB OMOTHOPHIHBIX KOMIUIEKCOB.

OmnpeneneHre BHYTPEHHUX HANpsDKEHUH U MUKpojaehopMalMii B KOHCTPYKLHMOHHBIX MaTepHaiax U OObEMHBIX H3JEINUIX,
re0JIOTHIYECKUX O0BEKTAX.

TexcTypHBI aHAIN3 OMOJIOTHYECKUX M MAJCOHTOJOTHYECKUX 00Pa3loB, 00pa3IOB KOHCTPYKIIMOHHBIX MaTe€pPHajoB, TOPHBIX
TIOPOI.

AHanu3 BHYTPEHHET0 CTpoeHMs 1 nnoctpoenue 3D monenelt 00beKTOB KyJIbTYPHOTO U TPUPOIHOTO HACIE M, TPOMBIIUICHHBIX
MaTepralioB ¥ U3JEIHH 110 JaHHBIM HEUTPOHHON TOMOTpad ¥y U paguorpaduH.

Peanuzayus memoouueckoi npozpammol pazsumus cnekmpomempos na UAY HBP-2
YcTaHOBKa 3JIEMEHTOB HEHTPOHOBOTHOM CUCTEMBI CIIEKTPOMETPA MaJIOYTIIOBOTO paccesiHUs 1 UMUKUHTa Ha 10 kanane.

Pa3zBurue nerexTopHO cucTembl HoBoro audpaxkromerpa [AH-6 mns mccnenoBaHHMs MUKPOOOpPAas3loOB, HANPaBICHHOE Ha
YBECJIMYCHUE CBETOCHJIBI 1 PACITUPEHUE TOCTYITHOT'O AHara3oHa BbICOKUX HaBHeHHﬁ.

ViaydimeHne TEeXHHYECKUX TMapaMeTpoB M PACIIUPEHHE DSKCIEPUMEHTAIBHBIX BO3MOYKHOCTEH MHOTO(YHKIIMOHATHLHOTO
pedbaextomerpa 'POMHC (pa3Butue )XUIKOCTHBIX sTUEEK JUIs MPOBENSHUS IKCIIEPUMEHTOR).

MoaepHu3zaiusi IeHCTBYIOIIUX CHEKTpOMeTpoB peaktopa WBP-2, HampaBiieHHass Ha yIydllleHHE WX TEXHHUYECKUX
XapaKTEPUCTHUK, 3aMEHY YCTapEBIINX U BBIIIEIUINX U3 CTPOS JIEMEHTOB.

VYcoBepiieHCTBOBaHHE KOppessiiuoHHOro crekrpomerpa FSS Ha 13 kanane MBP-2 u ynydineHne ero TEXHHUUECKUX
napameTpos. JlanbHellee pa3sutue koppensnuonHoro RTOF-merona.

2.2. Pa3pafoTka cneKTpoMeTpa HeyNnpyroro Xynobda .M.
paccesiHMsI HEHITPOHOB B 00paTHOI
reomerpuu BJN (Baiiopex-SInuk-HaTkanen)
Ha peaktope UBP-2

JIH® T'opembrukun E.A., Epecsko A.B., Kpyrnos A.A.

Peammzanusa
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Kparkas aHHOTanMs M HAy4YHOe 00O0CHOBAHME MO MOANPOCKTY:

AHanu3 coCTOsSHUS HcCIeI0BaHuM B 00JacTU JUHAMUKU KOHIEHCUPOBAHHBIX CPE/l METOIOM HEYNPYrOro paccesHusl HEHTPOHOB
(HPH) B JIH® noxkasza, uro cymectBytomuii ciekrpomerp HPH HEPA, HekoTopoe BpeMs Ha3aj COCTABISIBIINH YCIEIIHYIO
KOHKYPEHLIUIO aHAJIOTUYHBIM YCTAHOBKAaM B €BPONEHCKUX HEUTPOHHBIX LIEHTPAX, B HACTOALIEE BPEMsI 3HAUUTEIILHO yCTapend 1
0O0JIbIIIe HE YIOBJIECTBOPSET MOTPEOHOCTSIM COOOIIECTBA MOJIH30BaTENICH B BOCTOYHO-EBPOIICHCKOM pernoHe. IloaTomMy Kkpaiine
BOKHOW 3amauedl sBIsETCS OOHOBICHHWE criekTpoMeTpoB HPH B umcTOpudYeckw ClIOKMBIIEMCS HAINpPaBJICHUHA C IEIbIO
oifieprKaHusl KOHKypeHToctocooHo# mosunmu JIH® OUSIN B 06macTit HEHTPOHHOM CITEKTPOCKOITHU CPEIU APYTUX MUPOBBIX
HEUTPOHHBIX LIEHTPOB.

[epcrieKTUBHBIM MMOIX0JIOM SBJIACTCSI  CO3[aHME HOBOrO crektpomerpa HPH BBICOKOW CBETOCWIIBI, KOTOPBIH Oyaer
UCTOJIb30BaTh COBPEMCHHYIO HCHWTPOHHYIO ONTHKY W HOBBIC KOHCTPYKTHUBHBIC PCIICHUS JUIS MOJYYCHUS PE3YJIbTATOB C
BBICOKUM pa3peIIeHUEeM, IPH XOPOIIEM OTHOIICHWU CUTHAI-(GOH B MIMPOKOM JHMANa30HE TMepeJauyd JSHePrud U C
UCTIOJIb30BaHUEM KaK MOXXHO MEHBIIEH MAacChl UCCIeIyeMoro oopasima. JaHHbI MOaX0a MpeajaracTcs HCIOIb30BaTh IS
co3nmaHus yHHUBepcanbHOTo crekrpomerpa HPH B oOparnoit reomerpuun BIN (Baiiopek-fInuk-Hatkaner). Coderanue
BBICOKOTO ITOTOKa HMMITYJIbCHOTO HEHTpoHHOTO HcTOuHMKa WBP-2, coBpemeHHOW (HoKycHupyromeld HEeHTpOHHOW ONTHKH,
AHATM3aTOPOB SHEPIUH C OYEHb GONBIION MOBEPXHOCTHIO (J[BAa aHATM3AaTOPA C IUIOMAABIO ~3.3 M?) 06ecrnednT MaKCHMAaNIbHO
BO3MOJKHYIO CBETOCHITY CO3/1aBaeMOT0 CIICKTPOMETPa, TIPH 3TOM (haKTop BBIUTPHIIIA IO CPaBHEHHIO co criekTpomerpom HEPA
MOXeT cocTaBuTh 10 400 pas.

OCHOBHO# Kpyr Hay4YHbIX 3aJ1a4, Ul KOTOPBIX OyJeT ucnonb3oBarkes crekrpomerp BIN, Bkimtodaer B ce0si:
— HCCIIeIOBaHHE Ha MHUKPOCKOITMYECKOM YPOBHE CTPYKTYPHBIX (pa30BBIX IIEPEXOIO0B;

— HCCIIeI0BaHKE TporeccoB Au(pGy3uH MPOTOHOB B CHCTEMAX C Pa3IMYHBIMH THIIAMH BOJAOPOIHBIX CBS3EH;
— HcclIeJOBaHUE TUHAMUKY IIPOTOHOB B MOJIEKYJIAPHBIX KpHCTalIaX, B IIMPOKOH 00JacTy nepenad SHepriii;

— HMCCIIeJIOBAaHUS aCCOLMATUBHBIX B3aMMOACHCTBHM XMMHUYECKUX YAaCTHIl, B TOM YHCJE CHCTEM C 00pa30BaHHEM BOJOPOIHBIX
CBS3€H pa3IUYHbIX TUIIOB;

— HCCJICA0OBAaHUA MarHUTHOM TUHAMUKU B COCIUHCHUAX C 4fu 3d NepCXOAHbIMU METAIJIAMH.

[lepeueHb 0OBEKTOB HCCIICAOBAHUS:
— MOJIEKYJISIDHBIE KPUCTAILIBI U X (Da30BbIe IPOU3BOIHEIC;

- q)apMaHCBTPI‘IeCKI/IG npenaparsl B 00BEMHOM COCTOSIHMM H B BUAC «MHUKPOHU3UPOBAHHBIX» HWIIN «aMOp(I)I/ISI/IpOBaHHLIX»
TIOPOLIKOB;

— HOBBIE OMOJIOTHMYECKH aKTHBHEIC COCAMHCHUS, BKIIFOYasA HAHO CTPYKTYPHUPOBAHHBIC,
— MaTepHraJibl 1JI1 HAKOIJICHUS SHCPTUU,

— MHTEPMETAJUINICCKUEC COCTUHCHUS 4fu 3d NEPEXOJHBIX MCTAJJIOB;

— KaTaJIM3aTOPHI;

- (I)OTOHHLIG MaTepuaJibl IPOMBIIIJIICHHOI'O IPUMCHCHUS;

— HAaHOKOMITO3UTHBIC MaTEpHaJibl.

OﬂmaaeMue pe3yabTaThl M0 3aBEPIICHUHA IMMOANIPOCKTA:

Pa3pa60TKa 1 CO3/1aHMC OCHOBHBIX 3JICMCHTOB CIICKTPOMETpaA BIN.

OsxkugaeMble pe3yJIbTaThl 10 NOANPOEKTY B TEKYIIEM Ioay:
3aKymka KpHCTaJUIOB MUPOIUTUIECKOTO rpaduTa Ui co3aaHus (POKYCHPYIOIIEro aHaIu3aTopa.

COopka MOZETHHOTO IPOTOTUIIA aHAIK3aTopa criekTpomerpa BIN.

[TpoBeneHue TeCTOBBIX N3MEPEHUH € IPOTOTHIIOM aHANIM3aToOpa Ha Imy4yke peakropa UBP-2.

CoTpyaHu4ecTBo:
Crpana mim T'opon Hucruryr Craryc YuyacTHHKH
MeKTYHAPOXHAS
OpraHmu3amnus
Azepbaiimkan Bbaky A3TY CoBMecTHBIE paOOTHI xabapos C.I'.
Xomxkaes J.M.
Nd HAHA CoBMecTHBIC PabOTHI Mextuesa P.3. + 2 gen.
Cornamenwne Mawmenos A.1.
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ApmeHus

benapycs

Bonrapus

Benrpus

BretHam

I'epmanus
Eruner

Nunusa
Ucnanns

Uranus
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Kurait
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JlaTBus
Mounronus
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Poccus
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Jlanaur
XaHoit
Hapmraar
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Meccuna
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ICMAB-CSIC
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CENIM-CSIC
UniMe
%53 (0)

KasHY
HEU
INSTEC
ISSP UL
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uwB
HUILL KU1 [T D

MOTU
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
OOMeH BU3UTAMH

CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU

CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

Cornamenue
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue
CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE paObOTHI
CoBMecTHBIE paObOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenwne

Cornamenue

CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

Cumonsa A.E.

Xamzatsa [ A.
ApytionsH B.B. + 2 gen.
Boxmu FO.B. + 3 gern.
HBamkesuu O.A. + 5 yen.
Boxkmui FO.B. + 3 yen.
HBamkesuu O.A. + 5 yen.
bymuckuit M.B + 5 gen.
Kananma H.A. + 6 gen.
Tumkesuu JJ.W. + 3 gen.
bymackuit M.B + 5 gen.
Kamanna H.A. + 6 gen.
Tumkesuu J{.W. + 3 gen.
Kynaposa T. + 4 gen.
Bnanuxosa JI.E.

IletkoBa T.

PaiikoBa I'.

Kpexos K.A. + 2 yern.
Yamartu X.

Iletxos I1.K.

Pomrra JI. + 2 gen.
Anmamu JI. + 2 gen.

Jlen A.

Hanp JIJL. + 2 uen.

Janr H.T.

Kxuem JI.X.

®yce X. + 2 yen.
Dinbcaguek A. + 1 ye.
Caeitmam H.X. + 1 gemn.
Menxat U. + 3 yen.
Xanan Onb X. + 3 yedn.
Onbaxpasu M.
Mamxymaep C.

®una U. + 1 gen.

Jlannepoc-Mengec C.

+ 2 yen.

®epuanpgec P. + 2 yen.
Jlombapmo /1.

Koznosckuit A.JI. + 3 gen.
Caxues C.K. + 5 gem.
Hpmyxamerosa I'.C. + 2 gen.
[yiines A.

Pamoc bnackec P.

Ky3emun A.

Canraa []. + 3 e
Copxuncypas I

Penxo K.

Bynkun A.IL + 2 uen.
Bopo6bees C.U. + 5 gen.
I'puropses C.B. + 5 gen.
Hcaes-MBanos B.B. + 2 uen.
Kyp6axos A.W. + 2 gem.
Jlebener B.T. + 2 gen.
Uynuu B.B. + 15 gen.



JyOna

ExarepunOypr

Kazanp
Kanuaunrpan

Kpacnospck

MockBa

Mocksa, Tpourx

Toc. ya-t "IyoOna"

NOM YpO PAH

VpdY

Koy
®UII KazHII PAH
B®Y mm. U.KanTa

Nd CO PAH

Coy

OUII KHII CO PAH
I'HL[ Ue-T uMMyHOIOTHEI
UA PAH

WUI'EM PAH

UK PAH

UMET PAH
NHMU PAH
NOHX PAH

UTII3 PAH
ND3 PAH

Mry

MUCHUC

MUDT
HUUA® M1y

HUL] K1

HUAY "MUON"

I[INH PAH
OUI XD PAH
NOBJI PAH
AU PAH
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CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

Cornamenue
CoBMecTHBIE paOOTHI

CoBMecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI

I'magpimes I1.I1.
Kpusuenko B.A. + 3 gen.
Bob6posckuii B.U. + 2 ger.
Kpasmos E.A. + 2 gen.
Hogocénor /1.1O.
Ycerunos B.B. + 2 4en.
babymkun A.H. + 2 ven.
HBanoB A.O. + 2 gen.
Taropckuit I.A. + 3 gen.
VYyaces K.C. + 2 ger.
Totixman A.1O.
Knementnes E.C.
SApocnasues P.H. + 2 uen.
Cronsp C.B. +2 gen.
Cromnsap C.B. + 2 yen.
Annpees C.M. + 2 qen.
CanpsikuHa 1. A.
XKapukos A.B.

Jlo6anos K.B.

Bonkos B.B. + 3 gen.
CepeOpsnabrii B.H.
l'agpuenko B.®D.
®ummmnosa C.H.
BapanunxoB A.E. + 3 uern.
Ponxun M.B.

barok 1.0.

[Honomapes A.B. + 2 yen.
Mopozos 10.A.

Axntumnos E.B. + 2 gen.
Acnanos JLLA. + 3 uen.
Koanenko N.b. + 3 uen.
Kopo6os M.B. + 2 gen.
Ilepos H.C. + 2 yen.
Tpycos JLA.

XoxioB A.P. + 3 gen.
ynennna A.B.
Aryxunckuit A.C. + 3 gen.
Tomosun U.B. + 3 uen.
Kopcynckuit A.M. + 2 yen.
Koctumun B.I'.

Ilanuna JI.B.

Slkosnie B.B. + 2 yen.
Booc D.3. + 2 yen.
Terepesa T.B.

Anekcees [1.A. + 3 yen.
Bemurxanuu A. + 2 den.
OMm B.T. + 2 gen.
HBanosa T.M. + 2 uen.
Kprimckas O.A.
Menymenkos A.Il. + 2 gen.
IlaxaeBnu A.B.

Utkuc A.M. + 3 yen.
Bpaxxkun B.B. + 2 uen.
CanpikoB P.A. + 2 4en.



Pymbinus

Hwxuuit Hoeropon W®M PAH

Omck
IIepmb

Pocros-na-Jlony

Cankr-IlerepOypr

CraBporomns
Crepnutamak
Tomck

Tyna

TromeHb
YensOuHCK
UepHorosioBka
Bbas-Mape
Byxapect

Kiyx-Hamnoxa

Koncranma
Kpaiiosa
Mbsrypene

IMutemTu
Tumumoapa

HHI'Y

OMI'YIIC
HMCC YpO PAH
WUTX YpO PAH

HUU® I0DY

0Dy

VBC PAH

OTU um. A.®. Hopde

HHWU KM "TIpomereir”

CKoYy

CO baml'yV

TITY

Tynl'y

TiomI'Y

Oypl'y

HUDTT PAH
TUCN-NUCBM
INCDIE ICPE-CA

uB
INCDTIM

RA BC-N
UBB
MINAC

uc
NIMP

UPIT
ICT
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CoBMecTHBIC PabOTHI

CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOThI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI

®paepman A.A. + 3 uen.
Kopertiesa A K.
Opiioa A.1.

CocuoBckuit FO.M. + 2 gen.

Paiixep 10.JI.
ActadreBa C.A. + 2 gen.
JIsicenko C H. + 2 yen.
Han6annsaua B.b.

Yamnek C.B.

CwmpicioB P.1O. + 1 gem.
Baxpymes C.b. + 2 gen.
Byns A + 2 gen.
3ucman A.A. + 2 yen.
ITerpos C.H.

denocees M.JL.
Yeopmmes K.A.
buxynosa H.H. + 2 uen.
Jugep AM. + 2 yen.
Mapxosa I'.B.

HpBanora H.A.

Bunank [[.A. + 2 gen.
AntonoB B.E. + 2 gen.
Pakomra /. + 4 gen.
banuny K.

Bapa A.

Beuro I'.

Ho6pun U.

Hon U.

Kurany E.

Konecky M.M.
Keipcrea K. 1.
Jlukcanapy A.

Jlykau M.

Masnra D.

[Marpoit E.A.

[Tarpya .

Cernecky P.

Kunom K. + 2 gen.
ITana O.

Pana H.

Pana C.

Typky P.

Byp3o D.

Byp3o 2. + 2 uen.
Pommopy K. + 3 uen.
Tammanxu K.
SAxobecky E.

Bbapak M.

3rypa U.

Kynuep B.

Ionocan C.

Hyxy K.

Iy A-M.



ISIM

CoBMmecTHbIE pabOTHI

Bupneany A.B. + 3 gen.

UVvT CoBMecTHBIC PabOTHI buxa U. + 2 gemn.
bynoro M. + 7 gen.
Manaescku U.
Tymust DDNI CoBMecTHBIC paOOTHI Hopam O.
TrIprosumire VUT CoBMmecTHBIE pabOTHI Ilexoro I'.
Panynecky K.
Slcewr IULS CoBMecTHBIC PabOTHI Mupon JI.
CaBuH A.
NIRDTP CoBMecTHBIC PabOTHI Kwupnak X.
Jlyny H.
TUIASI CoBMecTHBIC pabOTHI Kamkasan JI.
UAI CoBMmecTHBIE pabOTHI Wunm 1.
UAIC CoBMmecTHBIE pabOTHI Urnar M.
WNman B.
Mara K.
Onodpeii M.
Sxomu @.
Cepbus Bbenrpan INS "VINCA" CoBmecTHBIE pabOTHI bansanoBuu P. + 10 gedn.
Marosuu b. + 2 vern.
Hosu-Cax UNS CoBMecTHBIC PabOTHI Munmkesnu b.
CroBakus Kommme IEP SAS Cornamenue Komuancku I1. + 7 gen.
CIIA Bepxmm ucC CoBMecTHBIC PabOTHI Benk X.-P.
Tamkukucran Hyman6e HAHT CoBMecTHBIC paOOTHI Kyp6ouuéu M.C.
TTY CoBMecTHBIC pabOThHI Xycenszona M.A.
OTU HAHT CoBMmecTHBIE pabOTHI PaxmonoB X.P.
VY306ekucran TamkeHT UAD AH PVY3 Cornamienue Tammeros M.1O. + 2 gen.
Opannus I'peHoOIB IBS CoBMecTHBIE paOOTHI Topnemuit B.1. + 5 gen.
ILL CoBMecTHBIE paOOTHI WBaHoB A.
Caxkie LLB CoBMmecTHBIE pabOTHI Jomoait .
ITopus @.
Yexus [Ipara CTU CoBMecTHBIE PabOTHI KyuepakoBa M.+ 1 uen.
CuU CoBMecTHBIE paObOTHI Kpaxoscku U.
IG CAS CoBMecTHBIE paObOTHI Jlokaitunk T.+ 3 wedn.
IP CAS CoBMecTHBIE paOOTHI Amnrenos b. + 2 gen.
Upaxk 3. + 2 gen.
[IBeiinapus Buinuren PSI CoBMecTHBIE pabOTHI ITomskymuH B.
IOAP ITperopust Necsa CoBMecTHBIE pabOTHI Bentep 3. + 5 wen.
UP CoBMecTHBIE paOOTHI Cemumes I1.0. + 2 4enn.
Snonus Munaro Keio Univ. CoBmecTHBIE pabOTHI SAcyoxo K. + 1 uen.
Toxuo Waseda Univ. CoBmecTHBIE pabOTHI SAmomoro T. + 5 ven.
HanmeHoBaHue npoexkTa PykoBoauTeu npoekTa Craryc
3. HayuHo-MeTOaMYeCKHe MCCIAET0BAHUS Bboanapuyk B.H. Peammsamus
U pa3padoTKHu VISl H3yYeHHs IIpuxoabko B.H.

KOH/JICHCHPOBAHHBIX CpeJl Ha
HeHTpoHHBIX nyukax UBP-2

JIHO CM. Y4aCTHUKOB IIOAIIPOEKTOB

Kparkas anHOTalug 1 Hay4YHOe 000CHOBAHMeE 10 IPOEKTY:

IIpoBeneHue wuccneqOBaHUII KOHICHCUPOBAHHBIX CpeJ, HAa COBPEMEHHOM YPOBHE XapaKTEpU3yeTCs IOCTOSHHBIM
COBEPILEHCTBOBAHMEM METOJUKH HU3MEPEHHUH, POCTOM YMCIa YNPaBIAEMBIX U KOHTPOJIUPYEMBIX NMapaMeTpOB, YBEIUUEHUEM
KOJIMYECTBA W YCJIO)KHEHHUEM HCIIOJIb3YEMBIX B DKCIIEPUMEHTE JIETEKTOPOB M CHUCTEM OKPY)XEHHs o0paslia, MOBBIILICHHEM
TpeOOBaHMIT K TOYHOCTH M OBICTPOJCHCTBHIO PErHCTPUPYIOIIECH amnmapaTypbl, HEOOXOJUMOCTBIO O0ECIICUCHHS YAaIEHHOTO
YIpaBICHUS] MOJICUCTEMaMH CIIEKTPOMETpa M 3KCIEPUMEHTOM B IIENIOM, W TPeOYyeT MOCTOSHHOTO pa3BUTHSA, KAaK CaMHX
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CIIEKTPOMETPOB, TaK M UCCIIEOBATEIbCKON sinepHOl yctaHoBKU MBP-2, B yacTHOCTH, KOMIUIEKCA XOJOIHBIX 3aMEIUTENICH.
[onmp30BaTENbCKUN PEKUM PabOTHl crieKTpoMeTpoB VBP-2 BeIIBUTaeT MOMONHUTENBHBIC TPeOOBaHHS K 00OPYIOBAHUIO
CIICKTPOMETPOB, CUCTEMaM YIIPABJICHUS U KOHTPOJIA, a TaKKE K CHCTeMaM cOopa JaHHBIX: MPOCTOTa OCBOCHHS U PabOTHI,
yA00HBIN TpadudecKkuii HHTEpQEiic, HHTEPHET-I0CTYI K pe3yIbTaTaM U3MEPEHHUH H Jp.

O:xugaeMble pe3yJIbTATHI M0 3aBePIIEHHU MPOEKTa:
BBon B skcmnyartaruio nerekropa JJOP Ha mudpaktomerpe @JIBP Ha 5-M kaname peaktopa MBP-2 u momydeHue mepBBIX
(pU3HYECKUX PE3yNIbTATOB.

Co3znaHue BEKTOPHOTO MarHUTa Ha OCHOBE HECUMMETPUYHBIX KaTyllek [ enbMrosbna, ¢ yCTpoicTBOM TEpMOCTaTUPOBAHUS IIPU
Hm3kux — 1.5 K n cBepxunskux temneparypax — o 0.5 K. st pednexromerpa PEMYP.

Pa3zpaboTka TeXHHMYECKOW MOKYMEHTAMH Ha 0OOpYIOBaHWE CHUCTEM YIIPaBICHHS KOMIUIEKCa KPHOTEHHBIX 3aMeIIHTEeNeiH
peaktopa WMBP-2; mpoBemeHue ITycKO-HANQJAOYHBIX PabOT CHCTEM YIIPABICHUS KOJJICKTOPHOTO y3Ja W TPyOOIPOBOIOB
OXJIKIIEHUS, a Takke KpuoreHHBIX 3amemrenei K3201, K3202, K3203; xoMIuleKTOBaHHE M MOHTaX TUCIETUSPCKOM
CHCTEMBI C CepBEepOM, OOBEIUHSIONIEH KOHTPOIbh M YIPaBICHHE BCEM KOMIUIEKCOM KPHOTEHHBIX 3aMEINTEINEeH; MpoBeAeHHE
ITyCKO-HaJaI0YHBIX PabOT AUCHETYEPCKON CUCTEMBI.

MoHTaX U BBOJI B 9KCILTyaTallMI0O HOBOTO TIpephIBaTeis Ha 8-M kaHane peakropa UBP-2.
Bueapenune cucrem ynpasneHnus Bakyymom Ha ocHoBe [TJIK.

Pa3pa60T1<a 1 HU3TOTOBJICHUC HOSI/II_II/IOHHO-llyBCTBI/ITeJ'H)HI)IX CYCTUUKOB HCI‘/’ITpOHOB C pe3I/ICTI/IBHLIMI/I aHOJaMU pa3J'II/I‘-IHOFO
JHaMeTpa.

Co3zaHue TeCTOBOTO CTEH/IA ISl TPOBEPKH XapaKTEPUCTHUK MO3ULIIMOHHO-YYBCTBUTENBHBIX JeTekTopoB (ITH/T).
Pa3paboTka cCTEMBI HAKOIUICHUS TAaHHBIX HA OCHOBE MHOTOKAHAJIBHBIX JHKUTAH3EPOB.

Cosznanue tunosoro moxynsa ITHY/[ cuctemsl Ha OCHOBE TPYOOK C PE3UCTUBHOM HUTHIO C AMAMETPOM KaTofa 6 MM.
Co3znaHue ¥ BBOA B DKCIUTyaTalMI0 HOBOM JETEKTOPHOI cucteMsl ciektpomerpa PEMVYP.

Pa3paboTka ¥ BBOJ B 9KCIUTyaTAIL[MI0 MOHUTOPA HHTEHCHBHOCTH MAJAlOUIETo ITyyka Ha crekrpomerpe FOMO.

Pa3paboTka apXUTEKTyphl MHOI03a30pHOI IIOCKONApaslIelbHOM Pe3sHCTUBHON Kamepsl ¢ KoHBepTopoM ‘°B, m3rorosieHue
MIPOTOTHIIA U UCCIIEJIOBAHHE €T0 XapaKTEPUCTHUK.

Pa3paboTka MHOTOCYETIMKOBOM CHCTEMBI AJIs co3laBaeMoii Ha 2 kanane BP-2 ycTaHOBKM HEyNpyroro paccesiHusl.
Hananka, ucneitanue u BBoa B sKciuryaTanuto aerekropa ACTPA-M na cnextpomerpe OC/I.
Pa3paboTka TeXHHUECKOTO MpoeKTa gAeTekTopa oopatHoro paccesaus JOP-OCJ qist cekrpomerpa OCI.

Pazpaborka mns nudpaxromerpa PCC HoBoro +90°-merexTopa € IPOCTPAHCTBEHHOW M BpPEMEHHOI (HOKYCHPOBKOH,
ananoruuHoro aerekropy ACTPA-M, BMecTe ¢ AETEKTOPHOH 3JIEKTPOHUKON U 3JIEKTPOHUKOM cO0pa M HAKOIUIEHHUS TaHHBIX.

Pa3paboTka ETeKTOPHOW JIEKTPOHUKH M CUCTEM cOOpa, NMpeaBapHTEeNbHON 00paOOTKM M HAKOIUIEHUS JIaHHBIX /IS HOBBIX
JIETEKTOPHBIX CHCcTeM. BHenpeHne MHOTOKaHaNbHBIX AUIKUTA3EpOB B H3MEPUTEIbHBIE CUCTEMBI crieKTpoMeTpoB MBP-2.

Buenpenue I1JIK B cuctemsl ynpapneHnus criektpoMeTpoB. OcHallleHHe CIIEKTPOMETPOB CHCTeMaMHt BuieoHa0moieHus. Beoa
HOBBIX M3MEPHUTEIBHBIX YCTPOHCTB M KOHTPOJUIEPOB IO 3asBKAM OTBETCTBEHHBIX 32 YCTAaHOBKH. ABTOMAaTH3allHs CHCTEMBI
ynpasienus BakyymoMm Ha cnekrpomerpax HEPA, CKAT, ®C/l, ®CC. ABtoMaTH3anus CUCTEMBI yIIPABICHUS NCTOYHUKOM
TOKa MarHuTa jis kpuocrtara JJH-12. YHubukamnus cucreM KOHTPOJS M PETyIUPOBAHUS TEMIEPATypPbl, UCIIOJIB3YEMBIX Ha
cnekrpomerpax UBP-2.

Pa3pa60TKa HOBOI'O KpUOCTaTa Il OXJIAXKACHHNS KaMEp BBICOKOTO IaBJICHUS HA YCTAHOBKE I[H-12

Pa3pabotka u BHeapeHue Ha crekrpomerpax KMBP-2 HoBoil Bepcun KoMImiekca Sonix+ M COMYTCTBYIOIIUX CHCTEM,
aTanTHPOBAHHBIX TSI paOOTHI ¢ (HOPMATOM JTaHHBIX B BUJIE CITUCKA COOBITHIA.

[Hoctosinnas monepuusanus coemectHo ¢ JINT cermenra nokansHoit cetn JIHO.
MopaenupoBaHue YCTAaHOBOK U UX 3JIEMEHTOB JJISl MOJIEPHU3ALMH JEHCTBYIOIIUX CIIEKTPOMETPOB U MMPOESKTUPOBAHUS HOBBIX.

[tatHas sKcruryaTayst poOOTH3MPOBAHHON CHCTEMBI BBICOKOTOYHOI'O IMO3MIMOHWPOBAHUS PAAMOAKTHBHBIX OOPa3loOB C
(yHKIHEH BU3yaIbHOTO U I030BOTO KOHTPOJISI B COCTaBE YCTAaHOBKH IS PaJHAllMOHHBIX HccenoBaHnii peakropa UBP-2 mis
HU3y4YEHUS paJUAllMOHHON CTOUKOCTH MaTepUaJIoB.

Oobecnieuenne becriepeOoitHOM paboOThI CUCTEM U MEXaHM3MOB Ha BCeX ClieKTpoMeTpax peakropa BP-2.
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OsxugaeMble pe3yJIbTaThl 10 MPOEKTY B TEKYIIeM Toay:
BBon B skcmmyatanuto perekropa JJOP Ha mudpaxromerpe @JIBP Ha 5-m kanane peakropa MBP-2 u moiydeHue nepBbix
(bu3HYeCcKuX pe3yabTaToB.

Pa3paboTKa W M3rOTOBIICHHE MO3MIHOHHO-YYBCTBUTEIBHBIX CUCTUNKOB HEHTPOHOB C PE3MCTHBHBIMM aHOAAMH Pa3IMIHOIO
JIUaMeTpa.

Co3nanue 1 ucnbITanue TunoBoro Moayist ITH/] cucremsl Ha OCHOBE TPYOOK C PE3UCTUBHOM HUTHIO C TMAMETPOM KaToaa 6 MM.
Co3zfaHue TeCTOBOTO CTEH/IA sl IPOBEPKU XapaKTEPUCTUK MO3ULIMOHHO-UYYBCTBUTENBHBIX JeTekTopoB (ITH/T).

Pa3paboTka 1 BBOJ B 9KCIUTyaTaI[{I0 MOHIUTOpPA HHTEHCHBHOCTH ITaJIal0IIEro Mmy4yka Ha cnekrpomerpe FOMO.

Pa3paboTka MHOTOCYETIMKOBOM CHCTEMBI AJIs co3aBaeMoii Ha 2 kanane IBP-2 ycTaHOBKM HEyNIpyroro paccesrHusl.

Hamanxa, ncpitanne u BBoA B dkciuryatanuto aerekropa ACTPA-M Ha ciektpomerpe PC/.

Pazpaborka mns nudpaxromerpa PCC HoBoro +9(0°-merexTopa € IIPOCTPAaHCTBEHHOW M BpPEMEHHOI (DOKYyCHPOBKOH,
aHasoruuHoro aerekropy ACTPA-M, BMecTe ¢ AeTEKTOPHOM 3JEKTPOHUKON U 3JIEKTPOHUKOM cO0pa M HAKOIUICHUS JaHHBIX.

Pa3zpaboTka mpoekTa AETEKTHPYIOLIET0 MOAYJIS M CHCTEMBbl HAKOIUIGHHS JaHHBIX JUIi MHOTOJETEKTOPHOM CHCTEMBI
cnextpoMerpa JIH-12, ncnpiTanne 37eMEHTOB CUCTEMBI HAKOIIIGHUS HA HEUTPOHHOM ITy4Ke.

Pa3Butne nHPpacTPyKTYpHI AJIsI CO3JaHUS IETEKTOPOB HEHTPOHOB.
Brenpenne qumknuTaii3epoB B I3MEpHTENbHBIE cicTeMBbI ciekTpoMeTpoB UBP-2 (OC, ®CC u ©JIBP).

Coopka kpuoctata peduieckromerpa PEMYP — coOpana komonka oxwkutenss 4He Ha 0a3e KpHOKyJepa; KOJOHKa
TEPMOCTATUPOBAHUS CBEPXHHU3KUX TEMIICPATypP; YCTAHOBJICH KPUOKYJICP BEKTOPHOI'O MarHuta. Mecto cOOpKH KPHOTCHHBIN
crena 3aanue 119.

[lpoBeneHue MOHTaXka ¥ IyCKO-HAJIAJOYHBIX PaOOT MPOMBIIUICHHOW CHCTEMBI YIPABIEHHS ¥ KOHTPOJSI KPUOT€HHOTO
samemutenst K3201 B Hanpaienun myykoB NeNe 1, 4, 5, 6, 9 peakropa IBP-2. Pa3paboTka cuctembl ynpaBiieHUs] U KOHTPOJIS
samemutenst K3202 B Hanpainennn nyukos NeNe 7, 8, 10, 11 peaxropa UBP-2.

COopka TecTOBOI'0 KpUOCTATa ISl UCCIIEIOBAHMS TOKOBBOJIOB U KaTyIlIeK MarHUTa.
[Monyuenne kyckoB BTCII neHThI, HEOOXOIUMBIX JUIsi HAMOTKH KaTYIIEK MarHUTa, IIyTeM Mailki OTPE3KOB.

Pa3zpaboTka cucTeMbl NPEIU3UOHHOTO (BBICOKOTOYHOTO) IEpeMENIeHHs YCTaHOBKHM K peaktopy WBP-2, usroromnenue
aBTOMAaTH3UPOBAHHOTO XPAHWINIIA PAJAMOAKTHBHBIX 00pasloB B COOTBETCTBMM ¢ paspaboranHoit PK/. M3yuenue
paIualMoOHHOM CTOMKOCTH MaTepHalioB Ha YCTAaHOBKE JUIsl palMalldOHHbIX HCClieoBaHuii peakTopa MBP-2.

IMoxroToBka u BHeapeHue Ha criekTpomerpax MBP-2 Bepcuu komiuiekca Sonix+, aqanTUPOBaHHOMN it pabOThI C JaHHBIMHU B
BHJIE CTICKA COOBITHI.

Pa3Burtre KoMIuIekca Sonix+ Jis MOKITIOYSHHS HOBBIX YCTaHOBOK, DAQ KOHTPOJICPOB U YCTPOMCTB OKPY)KEHHsI 00pasiia 1mo
3a/laHUSM I10JIb30BATENICH.

ITocrosiHHasg ¥ cCBOEBpEMEHHAs MO/JIepkKKa CerMeHTa JiokanbHoU cety JIH® u MmonepHu3anus ero B COOTBETCTBUH C IJIaHAMU
JINT, a taxxke compoBoxaenue [IBK JIHD.

HanMeHoBaHHe MOANPOEKTOB PykoBoauTe b MOANPOEKTA Craryc
3.1. Co3xaHue LIMPOKOANIEPTYPHOT Mmuakos B.M.
A poroanepTypHoro KO Peanmuzanus
JIeTEeKTOpa 00PaTHOTO paccestHUsi

(IOP-A) nas nuppaxromerpa ®ABP

JIHO  banarypoB A.M., bormzens A.A., boromonosa H.H., boromonosa O.H., Ban Xaii, Bonogun O.B., Jlayn6aes O.,
Hpoznos B.A., Kucnunpin I1.A., Koznskosckast A.A., Kypunkun A.K., JlutBunenko E.U., ManbkoBa I'.E.,
MypauikeBud C.M., Ilognecusiit M.M., Cemeukun A.B., [IIgenos B.B.

Kparkas anHOTanMs M HAyYHOE 000CHOBAHME MO MOANPOCKTY:

B Hacrosimee Bpems nerekropHast cuctema ®JIBP cocTout u3 Tpex AeTEeKTOpOB, /1Ba U3 KOTOPBIX PACIIOJIOKEHBI NIPH yriax
paccesHust +152°, a tperuil —nmpu 90°. IlepBble JBa HCHONB3YIOTCSI B OCHOBHOM JJISI HUCCIIEAOBAaHUHA CTPYKTYpBI
MOJHMKPHUCTAIUIOB, TPETHUH — U1  HM3MEPEHHH BHYTPEHHHMX HANpsDKCeHHH. J[eTEeKTHPYIONMM  3JIEMEHTOM  SIBJISIOTCS
CIMHTHIIISATOPHI Ha ocHOBe Li-crekoi. C coBpeMeHHOI Touku 3penust getekropsl @JIBP uMeroT 1Ba HeJjocTaTKa: TOBBIIIEHHYTO
YyBCTBUTEIHHOCTH K g-HOoHY 1 Masblid TestecHbIi yrou (~0.16 cp.). 3-3a aToro momydaeMblie TUPPAKITMOHHBIC CIEKTPBI UMEIOT
MOBBIIIEHHBIN (DOH M Mayio (110 COBPEMEHHBIM KPUTEPHSAM) CKOPOCTh HaOOpa NaHHBIX IIPU TOM, YTO IIOTOK HEHTPOHOB Ha
obpasue gocratouno Beicok (107 v/cM?%/c).
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s yerparenus 3tux HenoctaTkoB B 2017 T. OBUIO MPEI0KEHO 3aMEHUTH CYIIECTBYIONIHE IETEKTOPEI 0OPaTHOTO paccesHus
(JIOP) Ha HOBBIY MUPOKOATIEPTYPHBIH CIIUHTIILIAITHOHHBIN neTekTop (JIOP-A — meTexkTop 00paTHOTO pacCcestHUs alepTyPHBIH)
Ha ocHOBe cuuHTHIIATOpa ZnS(Ag)/SLiF ¢ ncrnonb3oBaneM KOMOHHUPOBAHHOMN 3JIEKTPOHHO-TEOMETPUUECKOH (POKYCHPOBKHL.
Co3aHue Takoro JETEKTOpa TO3BOJUT KapAWHAIBHO YIy4IINTh HapaMeTpbl audpakromerpa ®JIBP u BbIBecTH ero Ha
TUANPYIOMIKE TO3UIHH B Mupe. OIICHKH ITOKa3bIBAOT, YTO UCIOIB30BaHHE HOBOTO MIMPOKOAIEPTYPHOTO JETEKTOPA TIO3BOIUT
MPUMEPHO B [IBa-TPH DPa3a yBEIHMUYUTh HYHCIO IMPOBOIUMBIX HKCIHEPHUMEHTOB, TPH 3TOM 3aMETHO IIOBBICHUTCS TOYHOCTH
MOJTy4aeMO CTPYKTYPHOI HH(OPMAIIHH, a TAKKE CYIIECTBCHHO PACIIMPATCS BO3MOKHOCTH TUGPAKTOMETPA MO BBITIOJTHEHUIO
9KCIICPUMCHTOB MPH 33JJaHUU Pa3IMYHBIX BHEIIHUX BO3JACUCTBHUI Ha 0Opasell.

OskugaeMble pe3yJibTaThl 10 3aBepPIICHUN MOANPOEKTA:
BBon B skcmumyatanuro perekropa JJOP na mudpaxromerpe ®/IBP Ha 5-m kanane peakropa MBP-2 u noxydeHue mepBbix
(bu3nYeCcKuX pe3yabTaToB.

O:xugaeMble pe3yJbTATHI 10 NOANPOEKTY B TEKYIIeM Toay:
BBon B skcmnyartamuio nerekropa JJOP Ha mudpaktomerpe @JIBP Ha 5-M kaname peaktopa MBP-2 u momydeHue mepBBIX
(U3NIECKUX Pe3yIbTATOB.

3.2. BeKTOpHBIi MATHUT A5 PadOThI Yepuunkon A.H.
C MOJISIPU30BAHHBIMH HelTPOHAMH

Peanuszanums

JIHO  AnteiHoB A.B., bognapuyk B.U., by3nasun A.Il., XKaxketos B.Jl., 3epaun H.J[., MopkoBHukoB 1.A.,
ITeryxoBa T.b, Canunos B.B., Jlrocuna Y. /., YepssikoB @.A.

Kpatkas aHHOTanus 1 HaAy4YHoe 000CHOBAHME MO MOANPOECKTY:

Peduiextomerpusi MONSPU30BaHHBIX HEHTPOHOB — OSKCIHEPHUMEHTANBHBI METON HCCIICAOBaHUS METaNIMYECKUX HH3KO-
Pa3MEepHBIX I'eTePOCTPYKTYP, NOJIUMEPHBIX TICHOK, OMOJIOTMYECKUX CUCTEM, CBOOOAHON MOBEPXHOCTH YKUAKOCTH, MAarHUTHBIX
KHUIKOCTEH — TpeOyeT SKCIEePHUMEHTAILHOIO O00OpYyJOBaHHMS, BKIIOYAIOUIETO B ceOsl CIEUHAIbHYI0O MarHUTHYIO CHCTEMY.
Pa3pabaTriBaeMast MarHUTHasE CUCTEMa — BEKTOPHBIM MarHUT — MO3BOJIUT U3MEHATH HAIpaBlI€HHE MAarHUTHOIO MOJ B JIBYX
HalnpaBJICHUAX W OyAeT HMETh anepTypy, MO3BOJIOUIYI0 Pa3MECTUTh YCTPOMCTBO TEPMOCTATUPOBAHWSA INPH HU3KUX H
CBEPXHHU3KHX TEMIIEPaTypax, a TaKKE CHCTEMY ACTEKTHPOBAHWS HEHTPOHOB M IaMMa-KBaHTOB. BEeKTOpHBIH MarHut OynmeT
ycraHoBieH Ha peduiekromerpe PEMVYP Ha 8-m kanane peakropa BP-2.

OsknaeMsble pe3yabTaThl M0 3aBePIIEHNU MOANMPOEKTA:
Co3/1aH1e BEKTOPHOTO MarHNTA Ha OCHOBE HECHMMETPHYHBIX KaTyIIeK [ enbMronbia, ¢ yCTpOHCTBOM TEPMOCTaTUPOBAHUS IPH
Hu3kux — 1.5 K u cBepxumskux temneparypax — 10 0.5 K. ans pednekromerpa PEMVYP.

OsxkugaeMble pe3yJbTaThl 10 NOANPOEKTY B TEKYIIeM Ioay:

Coopka xpuoctata peduekromerpa PEMYP — coOpana komonka oxwmwkwnrtenss 4He Ha 0a3e KpHOKyJepa, KOJOHKA
TEPMOCTaTUPOBAHMS CBEPXHU3KUX TEMIIEPATyp; YCTAHOBJIEH KPHUOKYJIEp BEKTOPHOTO MarHuTa. Mecto cOOpKHM KpHOTEHHBIH
creHp 3nanue 119.

C60p1<a TECTOBOT'O KpHOCTaTa JJid UCCICTOBAHNUA TOKOBBOJOB U KAaTYIIEK Maruura.

Honyyerne xkyckoB BTCII neHTHI, HEOOXOIUMBIX IJI1 HAMOTKH KaTyIIeK MarHUTa, ITyTeM MalKi OTPE3KOB.

3.3. PaspaGorka u pa3BuTHE 3JIeMEHTOB Boanapuyk B.H. Peamusarus
HHQPACTPYKTYPhI CIIEKTPOMETPOB Hpunxoasko B.H.
Ha peaktope UBP-2 Bynasun M.B.

JIHO  Actaxos 10.A., bynasuna B.B., Bockansn E.1O., Ipibiuko T.H., EBceeB A.A., Eropos B.10O., Epmonaesa O.B.,
XKypasnes B.B., Modpde A.U., Kupunos A.C., Kosanes U.B., Konecaukos A.I'., Munkosa T.B., OBonos A.C.,
ITerpoBa M.O., CyxomnunoB ['.A., Uypakos A.B, IlIsenos H.B., lllupoxos B.K., fxosnes K.b.

Kparkas anHOoTanus 1 Hay4YHOe 000CHOBAHME 110 IOANIPOEKTY:

Peaxtop UBP-2 sBnsercss yHUKaIbHBIM UCTOUYHHUKOM HEHTPOHOB, KOTOPBIM HCNONB3yeTCs UL HCCIENOBAHUN CTPYKTYpPHI U
(u3HYeCcKNX CBOHCTB KOHAECHCHPOBAHHBIX cpell. HpopManus 06 n3ydaeMbIX 00BEKTax MOIy4aeTcsl Ha CHEINAIN3UPOBAHHBIX
YCTaHOBKaX HEHTPOHHOTO paccesiHHs (CHEKTPOMETPax), Ha KOTOPBIX PEaNn30BaHBI PAa3IMYHBIE METOIUKH HCCIIEIOBAaHUM.
KagectBo momydaemMoidl wHGOpMAnmMH BO MHOTOM OIPENENSeTCs CBOMCTBAMH HCTOYHWKA HEWTPOHOB M KadyeCTBOM
JKCIIEpUMEHTaIBHOTO 000pymoBanus. PeakTop nmepuoandeckoro aedctBus MBP-2 0THOCHTCS K BBICOKOITOTOYHBIM UCTOTHHKAM
HEHTPOHOB C WMITyJIbCHOW MOITHOCTBIO cBBImie | MBT. OcHOBHBIE TpeOOBaHUS K OOOPYAOBAaHHMIO HAyIHBIX yCTAHOBOK
3aKJTIOYAlOTCsl B MAaKCHMAalbHO A(P(PEKTHBHOM HCIIOIB30BAHMM IIOTOKA TEIUIOBBIX HEHTPOHOB B paMKax pealM30BaHHON
Meroauku. O0opymoBaHue JTIOOOTO CIIEKTPOMETPa JOCTATOYHO PA3HOIIIAHOBOE M BKITIOYAET B CEOS AIIEMEHTHI, (DOpPMUPYIOIIHE
IIy4OK HEHTPOHOB, CHCTEMBl PETMCTPAllM HEHTPOHHOTO M APYTHX H3IY4YEHHUH, pPa3HOOOpa3HbIE CHUCTEMBbl KOHTPOJII WU
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yIpaBJIEHUs. DKCIICPUMEHTOM, CIICLHAIILHOE OOOpYAOBaHUE JUIA CO3/laHMs TpeOyeMbIX YCIOBMH Ha oOpasue BO BpeMms
u3Mepenuit u ap. [Ipu 3TOoM Bce 3MEMEHTHI M MEXaHU3MBI JOJDKHBI BBITIONTHATH CBOM (DYHKIIUH B YCJOBHSAX MOBBIIICHHOMN
panualMoHHOM Harpy3ku M obecrneunBaTh OecniepeOOlHYI0 paboTy B TE€UEHHE MJIMTENBHBIX MHTEPBAJIOB BpeMeHH. Kaxmplii
CHEKTPOMET SIBISACTCS YHHKAJIHHBIM OOBEKTOM NTakKe B PaMKax peajli3alliyd OTHOM M TOMH ke METOIUKH Ha OJHOM U TOM JKe
ncroyHrnke. HecMOTpss Ha TO, 94TO cocTaB OOOPYIOBAaHHS YCTAHOBKM BKJIFOUAeT B CeOs Psl CTAaHZAPTHBIX AJIEMEHTOB, HX
KOH(UTypanus BCerla YHUKaIbHA U TpeOyeT CIeHalbHOTO OTHOIICHHS.

JlaHHBI TIPOEKT HANpaBlieH Ha PEATH3alWI0 3afad 10 CO3MAHHI0O W PA3BUTHIO HANEKHBIX U 3()(EKTHBHBIX 3JCMEHTOB
CHEKTPOMETPOB ISl BCECTOPOHHETO 00ECIIEYCHHS SKCIICPUMEHTANBHBIX Pa0OT M MOJTYYCHHSI HAYIHBIX PE3YIbTaTOB BHICOKOTO
YpOBHSL.

B otnene HOOKC MBP-2 HakorieH 00TaThlii ONMBIT pa3paOOTKH M 3KCIUTyaTallud 000PYJOBAHUS CIIEKTPOMETPOB U CHCTEM
YIPaBJICHUS] U UMECTCS BBICOKOKBATH(DHUIIMPOBAHHBIA MEPCOHAN, YTO HECOMHEHHO MO3BOJISCT BBIMOJIHUTH JaHHBIA MPOCKT,
HATIPABJICHHBIA Ha JalbHEWINCe COBEPIICHCTBOBAHKME JKCICPUMEHTALHOW WH(pacTpykTyphl peakropa MBP-2. Ilpoekt
COCTOHMT W3 7-MH Pa3JIeNIOB, KAKIBII U3 KOTOPBIX MPEACTABISCT OTACIBHBIN JIEMEHT YKCICPUMEHTAILHON HHQPACTPYKTYPHIL.

O:xuaeMple pe3yJbTaThl 110 3aBePLIEHNH MOANPOEKTA:

Pa3paboTka TeXHHYECKOW MOKYMEHTAIMH Ha OOOpPYMOBaHHWE CHUCTEM YIIPABICHHS KOMIUIEKCa KPHOTCHHBIX 3aMETUTEICH
peaktopa MBP-2; mpoBeicHHE MyCcKO-HAMAJOYHBIX PabOT CHUCTEM YMpaBiCHHS KOJUIGKTOPHOTO y3ja W TPYOOMpPOBOJOB
OXJIKJIEHUS, a Takke KpuoreHHbIX 3ameanutenein K3201, K3202, K3203; xoMmiekToBaHME U MOHTaX JHCIETYEPCKON
CHCTEMBI C CEPBEPOM, 00BETUHSIIONICH KOHTPOJIb U YIPABICHHE BCEM KOMIUICKCOM KPHOTCHHBIX 3aMEIIMTEIICH; MPOBEICHUE
ITyCKO-HAJaJI0YHBIX PabOT TUCTICTYECPCKON CHCTEMBI.

MoHTaX ¥ BBOJI B DKCIUTyaTaI[M0 HOBOTO IIpephIBaTelis Ha 8-M KaHaie peakTopa MBP-2.
Buenpenue cucrem ympasieHus BakyyMmoM Ha ocHoBe [1JIK.

Pa3pa60TKa MU U3rOTOBJICHHUC NO3HMIIHOHHO-YYBCTBUTCIIBHBIX CUCTYHUKOB HeﬁTpOHOB C PE3UCTHUBHBIMU aHOAAMH PA3JIMIHOTO
AuaMeTpa.

Co3zaHue TeCTOBOTO CTEH/IA Il IPOBEPKH XapaKTEPUCTHUK MO3ULIIMOHHO-YYBCTBUTENBHBIX AeTekTopoB (ITH/T).
Pa3paboTka cucTeMbl HAKOTIJICHUS JaHHBIX HA OCHOBE MHOTOKAaHAJIBHBIX JHKUTAN3EpOB.

Coznanane tamooro moxyist [T/ cucteMsl Ha OCHOBE TPYOOK C pe3UCTHBHOM HUTHIO C IHAMETPOM KaTona 6 MM.
Co3znaHue 1 BBOJ B IKCIUTyaTaIMi0 HOBOM JETEKTOPHOM CHCcTeMBI ciekTpoMeTpa PEMVP.

Pa3paboTka U BBOJI B 9KCILIyaTal[MI0 MOHUTOPA HHTEHCUBHOCTH IaJAl0IEro IMy4yka Ha criekrpomerpe FOMO.

Pa3paboTka apXHUTEKTYphl MHOI03a30pHOMN ILIOCKOMApa/UIEIbHON PE3MCTUBHON Kamephbl ¢ KoHBepTOopoM °B, m3rotoienue
MIPOTOTHUIIA M UCCIIEJOBAaHHUE €TO XapaKTEPHCTHK.

Pa3paboTka MHOTOCUETYMKOBOM CHCTEMBI A co3aBaeMoil Ha 2 kaHane MIBP-2 ycTaHOBKM HEeynpyroro paccesHus
Hananka, ucnisiTanue u BBOJ B dKciutyaTamuio gerekropa ACTPA-M Ha cnektpomerpe OC/I.
Pa3paboTtka TexHUUECKOTO MPOeKTa AeTekropa oopatHoro paccesuus JOP-OC/ mis cnextpomerpa OCI.

Pazpaborka mns nudpaxromerpa PCC HoBoro +90°-merekTopa € IPOCTPAHCTBEHHOW M BpPEMEHHOH (HOKYCHPOBKOH,
aHanorugHoro aerektopy ACTPA-M, BMecTe ¢ JETEKTOPHOM 3JIEKTPOHUKOMN M JIEKTPOHUKON cOopa M HAKOMJICHHUS JaHHBIX.

Pa3paboTka ETeKTOpPHOW IJIEKTPOHUKH M CUCTEM cOOpa, MpeaBapUTeIbHON 00pabOTKM M HAKOIUICHUS JAAaHHBIX IJISI HOBBIX
JIETEKTOpHBIX cucteM. Boenpenmne aumxuraiizepoB ¢upmsl CAEN B m3MeputenbHble cucTeMbl criektpomerpoB WBP-2.

Buenpenne [IJIK B cuctembl ynpaBieHus cieKTpoMeTpoB. OcHAIEHNE CIIEKTPOMETPOB CHCTEMaMH BHIeOHAOM0eHn. BBox
HOBBIX M3MEPHUTEIBHBIX YCTPOHCTB M KOHTPOJUIEPOB IO 3asBKAM OTBETCTBEHHBIX 32 YCTAaHOBKH. ABTOMAaTH3alHs CHCTEMBI
ynpasieHus BakyymoMm Ha cnekrpomerpax HEPA, CKAT, ®C/l, ®CC. ApromaTn3aiisi CUCTEMbI YIPABICHUS HCTOYHIKOM
TOKa MarHuTa jis kpuocrtara JJH-12. YHubukamums cucreM KOHTPOJS M PETyIHUPOBAHMSA TEMIEPATyphl, UCIIOIB3YEMBIX Ha
cnekrpomerpax UBP-2.

Pa3pa60TKa HOBOI'O KpUOCTaTa Il OXJIAXKACHNS KaME€p BBICOKOTO JABJICHUS HA YCTAHOBKE I[H-12

Pa3pabotka w BHenpeHue Ha crektpomerpax HMBP-2 HoBo# Bepcun KoMImiekca Sonix+ W COMYTCTBYIOIIMX CHCTEM,
aTanTHPOBAHHBIX TSI paOOTHI ¢ (HOPMATOM JTaHHBIX B BUJIE CITUCKA COOBITHIA.

ITocTtosiHHas MonepHu3anus copMecTHO ¢ JIUT cermenra nokansHoi cetu JIHO.

MoaenupoBaHUe YCTAaHOBOK U UX AJIEMEHTOB JJISl MOJIEPHU3ALMH JEHCTBYIOIIUX CIIEKTPOMETPOB U MPOESKTUPOBAHUS HOBBIX.
W3ydenue paqualiiOHHOM CTOWKOCTH MaTepPHajoB Ha YCTAHOBKE JUIS PaJMallMOHHBIX HCCIEN0BaHui peakropa MBP-2.
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ITaTtHas SKCIUTyaTalMs CUCTEMBbl NPEIM3HOHHOTO (BBICOKOTOYHOIO) IEPEMELICHUsI YCTaHOBKM K peakropy WBP-2,
W3rOTOBJICHHE aBTOMATH3UPOBAHHOTO XPaHWININA PaIMOAKTHBHBIX 00pa3IoB B COOTBETCTBUH ¢ pa3padorannoil PK/I.

O6ecnieuenue OecriepeOoitHON pabOTHI CHCTEM W MEXaHHU3MOB Ha BCeX CIIEKTpoMeTpax peaktopa MBP-2.

OsknaeMble pe3yJbTaThl 0 NOANPOEKTY B TEKYLIeM roay:

ITpoBenenne MOHTaXa ¥ ITyCKO-HAJaJOYHBIX PaOOT MPOMBIIUICHHOW CHCTEMBI YIPABICHHWS M KOHTPOJS KPHOTEHHOTO
sameutenst K3201 B Hanpaienun myukoB NeNe 1, 4,5, 6, 9 peakropa UBP-2. Pa3paboTka cucremMsl ynpaBieHUs! U KOHTPOJIA
sameutenst K3202 B nanpasnennu myukoB NeNe 7, 8, 10, 11 peakropa BP-2. Pa3paboTka aBTOMaTH3MPOBaHHOTO YCTPOHCTBA
BBICOKOI1 IIPOM3BOJMTENILHOCTH JIs1 M3TOTOBJICHUS paboyero BELecTBa Uil KOMIUIEKCa KPUOTEHHBIX 3aMeUIMTENe peakTopa
WbP-2.

Pa3paboTKa W HM3rOTOBIICHHE MO3MIIMOHHO-YYBCTBUTEIBHBIX CUCTUYNKOB HEHTPOHOB C PE3MCTHBHBIMH aHOJAMH DPa3IHYHOIO
JIUaMeTpa.

Cosaanue U UCTbITaHue THIIOBOTO Moy [TH]] cucTeMbl Ha OCHOBE TPYOOK C PE3UCTUBHOW HUTHIO C IMAMETPOM KaToa 6 MM.
Co3zlianue TeCTOBOrO CTEHA JIJIsl MPOBEPKH XapaKTEPUCTHK MO3UIIMOHHO-UYBCTBUTENbHBIX AeTekTopoB ([TY/I).

Pa3paboTka u BBOJ B 9KCILTyaTallli0 MOHITOPAa MHTEHCUBHOCTH ITAaJAIOIIETo ITydKa Ha criektpomerpe KOMO.

Pa3paboTka MHOTOCUETUMKOBOM CUCTEMBI Jis co3aBaemMoii Ha 2 kaHajie IBP-2 ycTaHOBKM HEyIpyroro paccesHus.

Hananka, ucnipiTanue u BBOJ B dKcIutyaTamuio aerekropa ACTPA-M Ha cnextpomerpe OC/I.

Pa3paborka m wmsrorominenune s audpakromerpa ®CC HOBoro +90°-meTekTopa ¢ MPOCTPAHCTBEHHOW W BPEMEHHOM
(oxycupoBkoi, aHajgorugHoro aerekropy ACTPA-M, BMecTe ¢ NETEKTOPHOHN 3JIEKTPOHHUKOH M SJECKTPOHUKOH cOopa u
HAKOTUICHUS JaHHBIX.

Pa3zpaboTka mpoekTa AETEKTHPYIOLIET0 MOAYJIS M CHCTEMBbl HAKOIUIEHUS JaHHBIX Ul MHOTOAETEKTOPHONH CHCTEMBI
cnextpoMerpa JIH-12, ncnpITanne 37eMEHTOB CUCTEMBI HAKOIIIGHUS HA HEUTPOHHOM ITy4Ke.

PazBuTne nHPpPaCTPYyKTYpHI AJSL CO3JAHUS JETEKTOPOB HEHTPOHOB.
Buenpenne aumpkuTaiizepoB B U3MepHUTENbHbIE cCcTeMBI criekTpoMeTpoB BP-2 (PCL, ®CC u OJIBP).

IMoxroToBka u BHeapeHue Ha criekTpomerpax MBP-2 Bepcuu komiuiekca Sonix+, aqanTHpOBaHHON i pabOThI ¢ TaHHBIMU B
BHJIE CTICKA COOBITHI.

PazBuTne kommiekca Sonix+ Ui MOAKIIOYSHNS! HOBBIX YCTaHOBOK, DAQ KOHTpOJIEpPOB M yCTPOHCTB OKpYXKeHUs 00pasia 1mo
3aJ[aHUsIM TI0JIb30BATEICH.

ITocrosiHHasg ¥ cCBOEBpEMEHHas! MOJJIepKKa cerMeHTa JiokaibHoU cetd JIH® 1 moaepHU3aius ero B COOTBETCTBUHU C IUIaHAMU
JINT, a taxxke compoBoxaenue [IBK JIHD.

W3ydenue pagumanMOHHOW CTOMKOCTH MAaTEpPHajOB Ha YCTAHOBKE /I PaaUallMOHHBIX HCCIEHOBaHWHA peakropa WBP-2.
Pa3zpaboTka cHCTEMBI IIPEIM3MOHHOTO MEpeMEIIeHHs YCTaHOBKM [UISl pPAJWAliOHHBIX HMCCIIEAOBaHMI B COCTaBe
POOOTH3NPOBAHHON CHCTEMBI NEPEMEICHUSI PaJHOaKTUBHBIX OOPas3lOB C CHCTEMOW BHM3YaJbHOTO M JI030BOTO KOHTPOJI.
W3roToBieHne aBTOMAaTH3UPOBAHHOTO XPaHWIUINA PAJUOAKTUBHBIX 0OOpa3loB B COOTBETCTBHM ¢ paspaboranHoit PKII.

BBO}I B JKCIUTyaTaluiO HOBBIX H3MEPUTECIBHBIX yCTpOﬁCTB U KOHTPOJJICPOB II0 3aABKaM OTBETCTBCHHBIX 3a YCTAHOBKH.

CoTpyaHu4ecTBO:
Crpana uin T'opoxn HHucTutyT Craryc YyacTHuKH
MesKTYHApOaAHAast
OpraHmu3anus
benapycs MuHck HUN AII BI'Y OOMeH BU3UTaMHU Kytens C.A. + 2 gen.
CoBmecTHBIE pabOTHI Kytens C.A. + 2 gen.
Benrpus bynanewr Wigner RCP CoBmecTHBIE pabOTHI Pomra JI. + 2 gen.
Eruner Kaup EAEA CoBmecTHBIE pabOTHI Abnens-Jlatud Nxad
Kazaxcran Anma-ATta uiaoe CoBmecTHBIE pabOTHI Caxues C.K. + 5 ven.
Poccus l'arunna HUIL KU [TUAD CoBmecTHBIE pabOTHI Anteinbaes E.B.
Bynkun A.IL + 2 gemn.
I'puropres C.B.
JonronpyaHbiit M®OTU CoBMecTHBIC PabOTHI Poraues A.B.
Hy6Ha Toc. ya-t "Iy0OHa" Cornamenue Hemuenok U.b. + 2 yen.
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ExarepunOypr UOM VpO PAH CoBmecTHBIE pabOTHI Kpasuos E.A. + 2 uen.

Kazann Koy CoBMecTHBIC PabOTHI Tapypos M.P.
Mocksa HUII KA1 CoBMecTHBIC PabOTHI Bopucosa IT.A. + 2 ven.
Mocksa, Tpourk U PAH CoBMecTHBIC PabOTHI Canpikos P.A. + 2 4en.
Pymbraus Byxapect IFIN-HH Cornamenue Ilentus M.
Knyx-Hamnoka INCDTIM CoBMecTHBIC paObOTHI Pany C.
Cornamienue [Tana O.
UBB Cornanienue Pommopy K. + 3 gen.
UTC-N Cornanrenue IMackyTa II.
TrIproBumiTe VUT Cornanienve Benkyip 1O.
VY306exucran TamkeHT Us1d AH PVY3 Cornamenne TammeToB M.IO.
Yexus I'ycunen ulv Cornamienue Xapyr .
[IBenus Jlynan ESS ERIC CornaleHue Xamr-Bunron P.
HaumeHoBaHue npoekra PykoBoauTen npoekra Craryc
4. HoBblii nepcneKTUBHBINH HCTOYHUK Jbryarun E.B. Peanusanus
HeiirponoB OUSAN IIBenos B.H.
bynasun M.B.
JIH® CM. YYaCTHHKOB TTOATNPOEKTOB

Kparkas anHHOTanusi M1 Hay4Hoe 000CHOBaHMe:

C 2016 rona B IH® OUSU Benetcs pa3paboTKa MPOEKTa HOBOTO NEPCIIEKTUBHOTO HCTOYHHKA HEUTPOHOB. [Ipn 3TOM, B pamMKax
CEeMWJIETHET 0 TuiaHa nepcnektuBHoro passutus OVSIN Ha 2024-2030 rr. onpeesneH nepevyeHb padoT 0 MOANPOEKTY CO3IaHus
HoBoro umiynbcHoro peakropa HEIITYH. Konnenmus umnynscHoro 6sictporo peakropa HEIITYH ¢ TomniBom Ha ocHOBe
HUTPHIA HENTYHHUs ObLIa BBHIOpaHa 10 pe3yJbTaTaM BBHIIOJHEHHBIX pabOT B MpeNbIAYILIEeH ceMUeTKe U mojaaepkana Ha 51-if
ceccun [TIKK mo ®TT B stHBape 2020 rona uist nanpHeeil mpopaboTKy.

K ocHOBHBIM 5TamaM pabot mo co3manuio HoBoro peakropa HEIITYH otHOcsTCs: pa3paboTka mpeaBapUTeNbHON HAyIHOH
MPOrpaMMbl M OIIPEAEIEHHE COCTaBa KOMIUIEKCA HAayYHBIX WHCTPYMEHTOB ISl NMPOBEJCHUS HEWTPOHHBIX HCCIIETOBAHUM,
000CHOBaHME KOHCTPYKIIMM HOBOTO MHCTOYHHKA HEWTPOHOB, pa3pabOTKa TEXHWYECKMX 3aJaHuil Ui 3CKU3HOTO H
HHPPACTPYKTYPHOTO TPOEKTOB, a Takke peammsanus mnporpamvmbel HUOKP, Brmrouaromeidr B cebs  pacdeTHo-
9KCIEPUMEHTAIBHOE HCCIICOBAHHE IWHAMHUKH HMITYJBCHBIX PEAKTOPOB, ONTUMH3AIMIO KOHCTPYKIIMH OCHOBHBIX CHCTEM
peakTopa, pa3pabOTKy HUTPHI-HENTYHUEBOTO TOILIMBA U TBIJIOB HA €ro OCHOBE, ONTHUMHU3AIMI0 KOH(UTYypaluu KOMIUIEKca
3aMeIuTeNeH, pa3paboTKy MaKeTOB MM CIICIIHATBHBIX UCTIBITATENbHBIX CTEHIOB (HAIpUMep, SKCIIEpUMEHTAIBHBIA CTEH WIN
MakeT MOJYJISITOpa PEaKTUBHOCTH, MAaKeT HKCIEPUMEHTAILHOTO TB3JIA, UCIBITATENbHBIN CTEH]] KPHOTCHHOTO 3aMeUITUTEINs Ha
OCHOBE ME3UTUJICHA C CUCTEMOH OBICTPOH CMEHBI pabo4ero MaTtepuaa u T.I1.).

Brmonnennsie pa6otsl ¢ 2020 mo 2023 romasl mpencTaBiSIOT COOOW CEphEe3HBI HAYYHO-HCCIEJOBATENBCKUN U OMIBITHO-
KOHCTPYKTOPCKHH 3ajel1, TpeOyIoUMid MPOJODKEHHST U Pa3BUTHS 110 BBIIEHICPEYHCICHHBIM 3TallaM C LEeNbI0 Mepexona oT
CTaJu¥ KOHIETIIINH K CTaIU{ 3CKH3HOTO MPOEKTUPOBAHMS HOBOTO PEaKTopa.

Bmecte ¢ Tem pesynbraThl nocneqaux (2021-2024 r1r.) pacdeTHBIX HCCIEIOBAHUI HECTAIIMOHAPHBIX NPOIECCOB B PEaKTOpe
HEIITYH u npaktuka skcrutyarauuu peakropoB UBP-2 u MBP-2M noka3zanu, 4To KOMIIOHOBKA aKTUBHOM 30HBI CHUIIbHEE
BIIMSIET HAa NMOPOT YCTOWYMBOCTH MOIHOCTH PEAKTOpA, YEM CUUTAIOCh A0 CHUX mop. B cBssu ¢ atuM, B 2025 roxy B paMkax
TEKyIIeH CEMMJIETKH, MPEAIOoJIaraeTcsi COCPEAOTOUNTECS Ha N3yYEHUH MEXaHW3MOB (POPMUPOBAHUS MOLIHOCTHOIM 0OpaTHOM
CBSI3U MMITYJIbCHBIX PEaKTOPOB, Pa3BUTHH MAaTEMaTHYECKUX MOJIeJIel, ONMCHIBAIOIINX MPOLECCHI, MPUBOISIINE K KOJICOaHHIM
SHEPIUU UMIYJIbCOB, B TOM YHCJIE€ HA OCHOBE ombITa 3kcmiayaTauuu MBP-2, pacu€rax xomiekca 3aMeunTeneil, pa3BUTUH
KOHLETIUH MTPUOOPHOH 0a3bl, MPOBEICHUH ITOATOTOBUTENIBHBIX PAOOT O aTTeCTAllMU U BepU(PUKALUK TPOTPAMMHBIX CPEJICTB
JUIsl TIPOBE/ICHHS] pAcCUETOB 110 0OOCHOBAHUIO O€30IACHOCTH UMITYJIbCHBIX UCCIIEI0BATEILCKUX PEAKTOPOB.

OsxkugaeMble pe3yJbTaThI 10 3aBePIIEHUHN MPOEKTA!
Pa3paboTka Hay4qHOI1 MpOrpamMMBl M KOHIIEIINH TPUOOPHOI 0a3bl A1 MPOBEACHNS HAYYHBIX M MPUKIIAIHBIX HCCIICTOBAHUHA Ha
HOBOM UCTOYHUKE HEHTPOHOB.

Mopens TMHAMHUKH UMITYJIbCHBIX OBICTPBIX PEaKTOPOB.
Bri16op 1 o6ocHoBaHMe npenenbHOM MotHocTH peakTopa HEITTYH.

AHanu3 BapHaHTOB HCIOJNB30BaHUs NMEPCIEKTUBHOIO SAEPHOTO TOILUIMBA U TBAJIOB Ha €0 OCHOBE JUIi HOBOTO MCTOYHHKA
HEHTPOHOB.

BBI60p ONITUMAJIBHBIX MAaTCPUATIOB I HCIIOJB30BAHHUA B KAa4Y€CTBC KPHOTCHHBIX 3aMeINTeIei Ha HOBOM HMCTOYHHUKE
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HEHTPOHOB.

OnpeneneHne MepeyHs IPOrPaMMHBIX CPEICTB UL TPOBEACHUS PACUETOB O 0OOCHOBAHHIO O€30IIaCHOCTH UCCIIETOBATEIHCKIX
HMIYJIBCHBIX PEAKTOPOB IeproaAndecKoro aeicTeus. [lonroToska k mporeaype 000CHOBaHMS BEIOOpA IPOTPAMMHBIX CPENICTB
(Baymmarun) A7 IPOBEICHUS PaCY€TOB UMITYJIbCHBIX PEaKTOPOB.

O:xupaeMple pe3yJIbTaThI 10 IPOEKTY B TeKyLIeM roay:
dopmynupoBka, 00OCHOBaHWE aKTyaJbHOCTH M TMEPCHEKTHBHOCTH OCHOBHBIX HAIPABICHWH WCCICIOBAaHUA Ha HOBOM
HWCTOYHUKE HEUTPOHOB.

[TocTpoeHne Mopenu AWHAMUKK HMMITYJIBCHBIX OBICTPBIX PEaKTOPOB C HCIOJIB30BAHHUEM OKCIIEPUMEHTANbHBIX JIAHHBIX,
MOJYYSHHBIX 32 BpeMsl OKCIUTyaranuu peakropa bP-2.

AHanmM3 BapHaHTOB HCIIOJIB30BaHMS MEPCHEKTHBHOTO SIEPHOTO TOIUIMBA M TBIJIOB HAa €ro OCHOBE JJISI HOBOTO MCTOYHHKA
HerTpoHoB coBMecTHO ¢ AO «BHUMHM», 'K Pocatom.

Ananu3 3()(eKTUBHOCTH HCIIOIB30BAHUS BOJOPOIOCOACPKAIINX MaTepUANIOB (METaH, TPU(GEHUIMETAH, JXKUAKHA BOIOPOJ,
JIeWTepuid U T. /1.) B Ka4eCTBe KPUOTEHHBIX 3aMeIUTeNIeli Ha HOBOM UCTOYHHKE HEUTPOHOB U MX CPABHEHHE C ME3UTHUIICHOM.
Pa3paboTka 3cku3HOIN paboUye-KOHCTPYKTOPCKOM JOKYMEHTAIIMKM Ha KaMepPy-UMHTATOP KPUOTCHHOTO 3aMEJIUTENISI HA OCHOBE
ME3UTHIIEHA C CUCTEMOM OBICTpOH cMeHbI pabodero Marepuana. Pa3paboTka ycTaHOBOK IO M3TOTOBJICHHIO 3aMOPOYKECHHBIX
IIAPUKOB U3 YTIIEBOJOPOIOB IS KPHOTEHHBIX 3aMEIITUTEIICH.

Amnann3 BAPHUAHTOB aHLTepHaTPIBHOﬁ KOHICIIIUY HOBOI'O HCTOYHHUKaA HeﬁTpOHOB.

[IpoBenen aHamm3 oObeMa pabOT MO aTTECTAllMH W BEPHU(PHUKAINU MPOTPAMMHBEIX CPEICTB ISl IPOBEICHHS PACUETOB IO
000CHOBaHHIO 0€30MMaCHOCTH HMITYJILCHOTO peakTopa. Pa3zpaboraHa cxema BepHU(HUKAIMH TNPOTPAMMHBIX CPEICTB IS
HMIIYJIBCHOTO PEaKTopa.

Ananu3 3((GEeKTHBHOCTH HCIIONB30BaHHUS BOJOPOAOCOJCPKAIINX MaTepuanoB (MeTaH, TpU()EHUIMETaH, KUAKAH BOZOPOL,
Jieiitepuii U T. 1.) B Ka4eCTBE KPHOT€HHBIX 3aMeINTeNel Ha HOBOM MCTOYHUKE HEHTPOHOB U UX CPAaBHEHHE C ME3UTHJICHOM.
Pa3paboTka 3cku3HO#N paboUue-KOHCTPYKTOPCKOM JOKYMEHTAIIMHA Ha KaMEPy-UMHTATOP KPUOTCHHOTO 3aMEJIUTENISI HA OCHOBE
ME3UTHIIEHA C CUCTEMOM OBICTpOH cMeHbI paboyero Marepuana. Pa3paboTka ycTaHOBOK IO M3TOTOBJICHHIO 3aMOPOYKECHHBIX
IIAPUKOB M3 YIIIEBOJOPOJIOB I KPUOTCHHBIX 3aMeauTesnel. Pa3paboTka MepCcieKTHBHBIX CUCTEM 3JIEKTPOHUKHU YIIPaBICHUS
1 KOHTPOJIA IPOMBIIIIJICHHOTO YPOBHA I KPHOTEHHBIX 3aMeNTUTeNIeH BEBICOKOIIOTOYHBIX HCTOUHHKOB HEHTPOHOB.

HaumenoBanue nmoanpoexra PykoBoauTenu noanpoexkra Craryc
4.1. TlpoBeneHue HAYYHO-U BaTeJIbCKHX biyaru E.B.
pOBeeHHe HAYYHO-HCCJIe0BATENbC JIbrya Peanusawns
U ONBITHO-KOHCTPYKTOPCKHUX padoT IIsenos B.H.
B 000CHOBaHME Pa3padoTKH ICKM3HOTO bynasun M.B.

NPOEKTA HOBOIO NEPCIEKTUBHOIO
HCTOYHMKA HelTpoHoB B OUSIHN —
MyJIbCHPYIOLIEro ObICTPOro peakTopa
HEIITYH

JIH® AsnieeB M.B., AkcenoB B.B., banarypos A.M., bognapuyk B.U., boxyuasa I'.Jl., bynatos K.B., Baosun f.A.,
Bepxormsanos A.E., amymko A.B., l'opemberukun E.A., I'poznos .C., Juxosa T.C., Jlopodees I1.A.,
Epmonaes B.B., 3unbkoBckas U., Kuuanos C.E., Koznenko J.I1., Konay }O.H., Kyknun A.W., Kynukos C.A.,
Kyuepxka H., Kymnup W.B., Ilepenenkun E.E., Ilognecustit M.M., P3saun M.B., ®enoposa T.1O., ®pank A1,
Xaccan A.A., Xpamko K., Xyno6a /I.M., Yenypuenxo P.B., [llabanun E.I1., 3 HayuHBIX cOTpYAHNKA, 3 HHXKEHEPa

BHUUT® Amnppees C.A., Xmensuunxuii [I.B., 3 HayuHBIX COTpyIHHKA
BHUMHM J[aBbinoB A.B., Banos H0.A., 4 HayyHBIX COTpYIHHKA, 7 UH)KEHEPOB
HUKUDT Topsunx A.b., Jlonatkun A.B., TpetbskoB WU.T., 3 HaydHBIX COTpYAHHKA, 4 MHKEHEPa

Kpatkas aHHOTanus M1 HAy4HOe 000CHOBAHMeE MO MOANPOEKTY:

B cootBerctBUM C npopoxkHOM kapTtoil mpoekta HEIITYH cnenyromum KpynmHBIM 3TamoM IOCIE OKOHYAHHUS CTagui
KOHLENTYaJbHOTO ITPOSKTUPOBAHUS M BBIPAOOTKH TEXHUUYECKOTO IPEIUIOKEHNUS SBIAETCS 3CKU3HBII MPOEKT. DCKU3HBIN MTPOEKT
pa3pabaThIBalOT AJIsl ONpeesIeHHs] MPUHINIHAIBHBIX (KOHCTPYKTUBHBIX, CXEMHBIX U Jp.) PELICHUH U3AeNus, JA0IUX od1ee
NIPE/CTAaBICHUE O TpPHHIMIE PaboOThl M (WiIM) YCTpoHCTBe m3ienus. Ha OCHOBE 3CKHM3HOTO IpoeKTa pas3pabarbiBaeTcs
000CHOBaHME HMHBECTHIMH, SIBJISIOIIEECsS O00sA3aTEIbHBIM JOKYMEHTOM IPU Pa3padOTKE TaKOW CIIOKHOM YCTaHOBKH Kak
nccie0BaTeIbCKUil peakTop (mocranosieHue mpasutenbetsa PO 306 or 14.03.1997).
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Ha »Tame 3CKH3HOTO MPOSKTHUPOBAHUS MPOU3BOIUTCS pa3pabOTKa W BEIOOP OCHOBHBIX TEXHHYCCKHX PEHICHHMU, MPOpaboTKa
CTPYKTYPHBIX W (DYHKIIMOHAIBHBIX CXEM HW3JCIHUs, BBIOOP OCHOBHBIX KOHCTPYKTHMBHBIX JJIEMEHTOB W T. A. Kak mpaBmio Ha
JIaHHOM JTalle paccMaTpUBAIOTCS OJMH WM JBa BapUaHTa peakTopa M3 YHUCla MPU3HAHHBIX pealn3yeMbIMH Ha JTare
KOHIICTITYaJbHOTO MTPOSKTHPOBAHUSI.

Br160p KOHKpPETHOTO BapHaHTa KOMITOHOBKH aKTHBHOHW 30HBI SBJSCTCS Ba)XHEHIIIMM MOMEHTOM M KITIOUEBOW TOYKOH BCEro
npoekTta coopyxenus peakropa HEITTYH. 3to cBsi3aHO C TeM, YTO TEXHUUSCKHE PEIICHHUS, 3aKPETUICHHBIE B 3CKM3HOM IPOCKTE,
JlaJiee Ha CIEAYIONIMX dTanax (TEeXHUYECKOTO MPOCKTA, M3TOTOBJICHUS pab0oveil KOHCTPYKTOPCKOHN JIOKYMEHTAIMK), Oyaydn
00JIeYCHBI B 00BEMHYIO KOHCTPYKTOPCKYIO JIOKYMEHTAIIHIO, MOTYT OBITh M3MEHEHBI TOJBKO ¢ 00MbIuM TpyaoM. [loaTomy yxe
Tepe/] ATAoOM ICKU3HOTO TIPOCKTUPOBAHUS TPeOyeTCs TIATeIbHAsI MPOPabdOTKa BCEX CIOPHBIX U HEOJTHO3HAYHBIX MOMCHTOB, a
takke mposeneHuss HUOKP u pacueroB (KuHemaTHueckue, OHJIEKTPUUECKHE, TEIUIOBBIE W Tp.), MOATBEPIKIAIOIIUX
PpaboTOCIOCOOHOCTh M HAJIS)KHOCTh M3/ICIHS BO BCEX 3aJIJaHHBIX YCIOBHUSIX IKCILTyaTaIlHH.

OCHOBHO# HENbIO TMOJMPOCKTA SIBISETCS MPOBEACHUE HAyYHO-HCCIIEIOBATENLCKUX U OIMBITHO-KOHCTPYKTOPCKHX PaboOT B
obocHOBaHMe pa3paboTku dcku3Horo mnpoekra peakropa HEIITYH. K manaeiM HUOKP otHOCAT: pa3pa®oTka HUTpPHI-
HENTYHHEBOTO TOIUIMBA W TBIJIOB HAa €r0 OCHOBE, HCCIICAOBAHUE JWHAMHUKH IyJIbCHPYIOIIET0 PEakTopa, ONTUMHU3AIMS
KOHCTPYKIIMH MOJYJISITOPAa PEAKTUBHOCTH M KOPITyCa PEaKTOpa B YaCTH CHHIKCHUS TEIUIOBBIX HArPY30K M (OPMOU3MEHEHHS,
paspabotka u BeinosHeHue nepeynss HUOKP B o6ocHOBaHME pa3paboTKu 3CKU3HOTO MPOEKTA.

OsxkugaeMble pe3yJIbTaThl 10 3aBepIICHHN MOANPOEKTAa:
Co3/1aHa KOMIBIOTEpHAsE MOJEJb, ONMCHIBAIOLIAsl SIBJICHHE KOJIeOaTeIbHOW HEYCTOMYMBOCTH ITyJILCHPYIOILETO pEeaKkTopa,
BKJIFOUArOLasi HEUTPOHHO-(H3HYECKUE, TEIUIOTHIPABINIECKUE U TEPMOMEXaHNIECKUE OJIOKH pacyEToB.

Onpez[eneHa KOMITOHOBKA aKTHBHOM 30HBI pE€aKkTopa.

ITouck TeXHHYECKUX pEIIeHUI M0 KOHCTPYKIMH KOpIyca M MOAYJIATOpa PEeaKTUBHOCTH, UMEIOIIUX JOIyCTUMBIE TEMJIOBYIO
HATrPY>XCHHOCTh M TeMIlepaTypHbie nedopmaiiuu. Pazpaborka nepeuns HUP, HeoOX0MUMBIX 11 000CHOBAHHS KOHCTPYKIIUU
MOJyJSITOpa PEaKTHBHOCTH, €r0 COCTAaBHBIX dacTed M Kopmyca peakropa. PKJl Ha momHomacmiTaOHBIH CTeHX (Maker)
MOAYJISATOPA PEAKTUBHOCTH.

O6ocHoBaHa npeaenbHas MomHocTh peaktopa HEITTYH ¢ yueToM A0myCTHMBIX (JIyKTyalluii B TeMIIepaTypHBIX JTedopmarimii
€ro COCTAaBHBIX YacTel aKTHBHOM 30HBI, KOPITyca U MOAYJIATOPA.

O:xkugaeMble pe3yJbTaThl 10 NOANPOEKTY B TEKYIeM roay:

Co3znaHue ynpoIieHHOW KOMIIBIOTEpPHON MOJIENH, ONHMCHIBAIONIEH SIBIICHHE KOJe0aTeIbHONH HEYCTOWYMBOCTH MyJIECUPYIOIIETO
peaxTopa, BKIIFOYAoNas HeHTPOHHO-(U3NYECKHe, TEIUIOTHAPABINYECKHE U TepMOMexaHndeckue 010ku pacuéToB. [IpoBepka
MOJIETIM Ha OCHOBE 9KCIIEPUMEHTANIBHBIX JIaHHBIX, OJIYYEHHBIX NP dKcIutyaTanuu UBP-2.

Onpez[eneHa KOMIIOHOBKA aKTHBHOW 30HBI pcakKkTopa.

Pa3paboTtka Texandeckoro 3ananus Ha HVP 1o n3ydeHuro BbIxo1a pagioIuTHYEeCKOT0 BOJAOPO/Ia B THAPHUIE TUTAHA B YCIOBHUAX
PCATBbHOTO PCAKTOPHOI'O SKCIECPUMEHTA C OJM3KUMU 3HAYECHUSIMHA OKCILUTYaTalMOHHBIX TEMIICPATYP MOAYJIATOPAa PEAKTUBHOCTH
peaxktopa HEIITYH.

Co3znaHue yInpoIeHHOH KOMIIBIOTEPHON MOJETIH, OTIMCHIBAIOIIECH SBICHHE KOJIe0aTeIbHON HeyCTOMYMBOCTH ITyIbCHPYIOIIErO
peakTopa, BKJIIOYAIOIIasi HEHTPOHHO-(hN3HYECKHE, TETUIOTHAPaBINIECKHe U TepMOMeXxaHnueckue 01oku pacuéros. [IpoBepka
MOJIENIM Ha OCHOBE SKCIEPUMEHTANBHBIX JJaHHBIX, TOJIy4e€HHBIX pu 3kciuryaTanuu MBP-2. Onpenenena koMIOHOBKA
aKTUBHOH 30HBI peakTopa. Pa3spaboTka Texandeckoro 3amanust Ha HUP mo n3ydeHnro BbIXxoa pagHoIUTHYECKOTO BOJIOPOIA B
THIPHJIC TUTAHA B YCIOBHUSX PEATFHOIO PEAKTOPHOTO AKCIIEPUMEHTA C OJIM3KUMHM 3HAYESHUSIMH SKCILUTyaTallMOHHBIX
TemrepaTyp Moayistopa peakruHoctu peakropa HEITTYH. PazpaboTka nepcrieKTHBHBIX CHCTEM AJIEKTPOHHUKH YIIPABICHHS
1 KOHTPOJIS IPOMBIILIJIEHHOT'O YPOBHS AJIs1 KPUOIEHHBIX 3aMEIIUTENIEH HOBOI'O BBICOKOIIOTOUYHOIO UCTOYHUKA HEUTPOHOB HA
0aze KomIUIeKkca 3ameureneii peakropa MBP-2.
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CoTpyaHu4ecTBo:

Crpana wim
MesKIyHAPOAHAs
opraHmu3anus
AprenTuHa
benapycs

Benrpus
I'epmanus

MAT'ATOD
Poccus

Pymbinus
V3bekucran
Opanius
Yexus
IBernus
IOAP

TI'opox

bapunoue
Munck

Bynanemmr
bepnun
FOnux
Bena
I'aTunna

MockBa

Mocksa, Tpouuk
OOHHUHCK
CHEXHHCK
Byxapecr
TamkeHT
I'peHo6B

Pxex

Jlynn

IIperopus

Hucruryr

CAB
BITY

Wigner RCP
HZB

FZJ

MAT'ATD

HUII KU [T SAD

BHMWHM
HUKHNOT

HUL] K1

WSV PAH

®PU
POSIL-BHUUTD
INCDIE ICPE-CA
USI® AH PY3

ILL

NPI CAS

ESS ERIC

uP
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Cratyc

CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMH

CoBMecTHBIEC paOOTHI

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC paOOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

YyacTHHKH

I'panapna P.

Hopmemikun O.b. + 3 ven.
Tpycosa E.E. + 3 uen.
Hopmenkun O.b. + 2 ge.
Tpycosa E.E. + 3 uen.
Pourra JI. + 2 uwen.
Bunsnepr T.

Hodde A.

Yakpos I1.B. + 2 gen.
Bynkun A.IL + 2 gen.
I'puropres C.B.

NBanos 10.A. + 5 yen.
Jlonatkun A.B. + 20 uen.
Tpetrpsxos U.T. + 20 gern.
OmmMm B.T. + 2 gen.
Canpixo P.A. + 2 yen.
Kaunos J[.A. + 5 gen.

Xwmenpaunkuit [1.B. + 5 gemn.

Hoopun H.

Tammero M.1O.
Hecsmxesckuii B.
Mrpysn I1. + 1 ge.
XonyunrtoH P. + 3 gen.
Pakursanckuii C.
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01-3-1135-2019

DyHIaMEHTAJbHbIC B3AaUMOJACHCTBUA MOJIeH U YaCTHUIL

PykoBoauresnn Temsl: Kazakos JI.1.
Tepsies O.B.

YuacTByouue CTpaHbl U MeKIYHAPO/IHbIE OPraHU3aAlUU
Benapyck, bonrapus, Benukoopuranus, Benrpusi, Boetnam, ['epmanus, ['penus, Unaus, Upan, Vcnanus, Uranus, Kanana,
Kuraii, [Tonbma, [Topryramus, Poccust, Cepousi, CnoBakusi, CILIA, ®unnsuaus, Opannus, Xopsatus, Yy, [Berus.

H3yuaemas npodemMa U OCHOBHas LieJIb HCCIIeJOBAHUIA:

OCHOBHBIMHU aKTYaJIbHBIMH TIPOOJIEMaMH COBPEMEHHOH TEeOpUHM (pyHIaMEHTaJbHBIX B3aHMMOJCHCTBHU SIBIISIOTCS Pa3BHUTHE
METO/I0B KBAHTOBOH TEOPHH ITOJIS, X MPUMEHEHNE K ONTUCAHUIO (PU3MKH 3TIEMEHTapHBIX YacTHII B paMKax CTaHIapTHOW MOJEITH
U 3a ee MpelesaMH, TeOpeTHUYecKas MOAAEp)KKa COBPEMEHHBIX W IIIAHUPYEMBIX ODKCIIEPUMEHTOB. YCHIUS B paMKax
CrangapTHoil Mozenu OyayT (oKycHMpoBaThCs Ha Pa3sBHTHM METONOB MHOTOIETJIEBBIX PacdeTOB W MX NPUMEHEHHIO K
nporneccaM Ha bombiom aapoHOM Komuaiaepe, pa3sBUTHH HOBBIX MOJXOJO0B K (PM3HMKE aJpOHOB, BKIIOUas (DU3UKY TSKEIBIX
kBapkoB. B ¢musnke 3a mpemenmamu CTaHIapTHOM MOnENM OCOOCHHO WHTEPECHBI TOMCK TEMHOW MAaTEepHH, IPOSBICHUH
CYNEpCUMMETPHU U JPYTHX BO3MOXXHBIX (peHOMEHOB HOBOW (hm3mku. TeopeTmueckas MojiepKKa IMONCKAa HOBOM (DM3WKH B
YCKOPHUTENBHBIX SKCIIEPUMEHTaX OyJeT COYeTaThCsl C HMCCIEAOBAHUSAMU M aHAIN30M acTpo(pHU3MYEeCKUX HaHHBIX. PasBurue
(GU3UKKM HEHTPHUHO, BKIIOYAs TEOPETUKO-TIOJNIEBOE ONMUCAHNE HEHTPUHHBIX OCLMULILHMHA U MPOLECCOB HEUTPUHO-HYKIOHHBIX
B3aUMOJICHCTBUI C SIEPHOU MaTepUel, B YaCTHOCTU B CBSA3U C 3KCIIEPUMEHTaMu Ha balikanbCKOM HEMTPUHHOM TEJIECKOIIE,
OyneT ocraBaTbCsi OOBEKTOM MNOCTOSHHOTO BHHMaHus. Oco0oe BHHMaHHE OYyAET YIENSThCS TEOPETUYECKOW MOIJIePIKKE
KJIFOUEBBIX 3JIEMEHTOB 3KCIepUMeHTaIbHOI nporpammel OMSN. Ucnons3ys metoast KX/, pa3nuyHbie MOAXOABI K OMHUCAHUIO
CTPYKTYpPBI aipOHOB U KBAaPK-TIIFOOHHOW MaTepHy OYAyT pa3BUBATHCS M IIPHMEHSITHCS B KOHKPETHBIX YCIOBHUSIX 9KCIIEPUMEHTOB
Ha koMmiekce NICA.

IIpoekTsl N0 TEeMe:

HaumeHoBaHue npoeKkTa PyxoBoaurtenu npoexra HIndgp npoexra
1. KsanroBas Teopus noJjs U Gpusnka Kazakos /I.1. 01-3-1135-1-2024/2028
3a npeaenamu CTaHAapTHOW MOJETH bennsikos A.B.
2. KX/ u ctpykTypa aipoHOB AnukuH 1.B. 01-3-1135-2-2024/2028
Muxaitnos C.B.
Tepses O.B.
3. @DeHOMEeHOJIOTHsI CHIbHBIX B3aUMOCHCTBUIT Kopo6os B.1. 01-3-1135-3-2024/2028
W Npenu3noHHas Qusnka VBanoB M.A.
4. Teopus afpOHHOW MaTepHH Bparyra B.B. 01-3-1135-4-2024/2028
IIPY 3KCTPEMAJIBHBIX YCIOBUAX Konowmetines E.E.

Henensxo C.H.

5. Teopwus 351eKTPOCIadbIX B3aUMOICHCTBUI ApOy30B A.B. 01-3-1135-5-2024/2028
1 QuU3UKa HEHTPHUHO Haymos B.A.

IIpoekTnIi:
HaumeHoBaHUe MpoeKkTa PykoBoauresn npoexkra

Jlabopatopust OTBETCTBEHHBIE OT J1A0OPATOPUH

1. KsanroBas Teopus nousi u pusuka Kazaxos JI.U.
3a npenegamu CTaHAaAPTHON Moe/H Beansxos A.B.

JIT® baymes A.H., bopnakos A.T., Bonkosa J[.A., I'pamotkoB H.A., lac Y.P., Ko3nos I'.A., Kotukos A.B.,
MyxaeBa A.U., Hectepenko A.B., Onumenko A.U., CaBuna M.B., Conosuosa O.I1., Tonkaues .M.,
Oummnmo B.A., SIxu66aes P.M.

JIUT IlImaros C.B.
JI®BD Anexcaxun B.A., Hlaiixatnenos B.I'.
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:

KsanroBast teopust nons (KTII) siBisiercst oOmienpu3HaHHBIM «SI3BIKOMY», KOTOPBIH HMCHOJB3YETCsl JUIsl OIMCAHUS CBOMCTB
9JIEMEHTAPHBIX YaCTHIl U UX B3aMMOJEHCTBUI. Xopomio u3BecTHO, uro TpuyMd CranmaptHoit mopenu (CM) dusuku yacTuiy
ObLT OBl HEBO3MOJXKEH 0€3 CPAaBHEHUsI HKCIIEPUMEHTANIBHBIX JaHHBIX, MOJTYUYeHHBIX Ha Takux yckoputeisx kak LEP (CERN),
HERA (DESY), Tevatron (Fermilab) u LHC (CERN), ¢ BBICOKOTOUHBIMH pacyeTamH, BeInonHeHHbIMU Metogamu KTII. C
MoMeHTa roctpoeHnss CM npomuio yxe He OTHO ACCSTUIETHE, X BCE 3TH TO/ibl He IpeKpamanich norucku HoBoi Gpusnkn 3a ee
npeaenamu. O4eBUIHBIM apTyMEHTOM UL TAKUX TTOMCKOB SBILIETCS MpobieMa TeMHOM Matepun Bo BeenenHoil. OcHOBHBIMU
nensvu [Ipoexta sSBIAIOTCS pa3BUTHE KBAHTOBOIIOJIEBOTO (hOopMann3Ma KaJHMOPOBOYHBIX M CYNEPCHMMETPHUYHBIX TEOPHUH, a
TaKkKe IOCTPOCHHWE W WCCIeloBaHME Mojenel ¢u3mkm dacTui BHe pamok CraHmapTHOM Mozmenu. B pamkax Ilpoexra
MIPEATIoaraeTcs UCIOIb30BaTh UMEIONIUICS OIBIT M HOBBIE HUIEH AJISI UCCIIEOBAHMS IIMPOKOTO CIIEKTPa BOIIPOCOB, CBSI3aHHBIX
KaK ¢ pacyeTaM1 BEICOKOTOYHBIX HAOJIF0JaMBIX B paMKax U 3a IpezieaMy TEOPHH BO3MYIIIEHHH, TaK ¥ C BO3MOXKHOM MPUPOAOH
HoBoii ¢pusuku. Taxke ocoboe BHUMaHKe OyIeT yAeIeHO podieMaM, BOSHUKAIOLIMM Ha CThIKE (PU3MKH YaCTHL, aCTPOPHU3UKH
U KOCMOJIOTHH.

OHCHIIaGMbIe Pe3yJbTaThl 110 3aBEPILICHUH IIPOEKTA:
YnqueHHaﬂ OIICHKA BKJIaza OT aHpOHHOﬁ noJjigpusan Bakyyma B aHOMAaJIbHBIM MarHUTHBIII MOMEHT MIOOHA.

Awnanu3 GopMbI BKIIAJI0B BHICIIHX TBHCTOB B IIyOOKOHEYNPYroe pacCessHUE C yYETOM IIepeCyMMHPOBAHUS OOJIBIIHX ITOPOTOBBIX
JorapuQpMoB.

Pacuer iByXneTJIeBbIX AUarpaMm, BOSHUKAIOUINX B paMKax HepensiTuBucTkoit KX/I ¢ momorpio Metona aphexkTHBHBIX Macc U
MpOBEpKa MOJHOTHI 0a3nca IUIMITHYECKUX MOJIHIOrapu(MOB.

Pa3zpaboTka HOBOTO  CHEIMANIN3UPOBAHHOTO KOMIBIOTEPHOTO MaKeTa s SICHIOH-PA3IOKEHUS  0OOOIICHHBIX
THIIEPTEOMETPHYECKNX (YHKIMHA ONHOH W Ooiee INMEepeMEHHbBIX, MHICKCHI KOTOPBIX 3aBHCAT OT IapamMeTpa pa3sMEepHOM
PETYIApHU3ALNH, a TAKXKE IS YHCICHHOTO pacdyeTa BO3HUKAIOIINX TIPH 3TOM (YHKIIHH.

SIBHOE aHANUTHYECKOE BBIYHCIICHHE Psila MHOTOTOYEYHBIX MAacTEP-UHTETPAJIOB C HOMOIIBIO TuddepeHIranbHbIX ypaBHEHHH .
Brluncienue 1ByXNETIEBIX BKIAZ0B B PACCESIHUE IEKTPOHA Ha MIOOHE, a TAKXKE B POXKJIEHUE KBAPKOHUEB.

Pacuer nBoliHON cieKTpaabHON MJIOTHOCTH, BOSHUKAIOLIEH B 3a/adye mpaBui cyMM A B-antu B cMemmBanus — BaxxHenei
AKCICPUMCHTAIEHOW BEIMYMHEI, HAKJIaJBIBAIOIICH CTPOTHE OTPaHUICHUS Ha BO3MOXHYI0 HOBYIO PH3HKYy.

BplunciieHre TpeXneTieBbIXx MaCCUBHBIX (OPM(DAKTOPOB, a TAK)KE TPEXIIETIEBOI0 MACCHBHOT'O MOJISIPU3ALMOHHOTO OIepaTopa
B KX/I.

Pacuer MHOTONETNEBEIX aMIUTUTY U (HOPM(PAKTOPOB ¢ OOIBIIMM KOJIMYECTBOM KMHEMAaTHYECKNX MHBAPHUAHTOB B TEOPHAX C
pacIIMpeHHON CynepCUMMETpHUEH.

BblBO# cucTeMaTuuyeCcKUX pEIICHUH YPaBHEHMM KBAHTOBOM CHEKTPaJIbHONM KpHMBOM Ui  cllydas MAakKCUMAaJIbHO
cynepcuMMeTpUYHON Teopun SJHra-Muuica B 4-x m3mepeHusax u teopur ABJM B 3-x u3MepeHHIX Kak B Ipejene ciaboi, Tak
U B IIPEJIENIE€ CUIIbHOM CBS3H.

Pacuer criekTpoB, KOPPENSIMOHHBIX (QYHKIIMH ¥ aMIUIUTY B PAZE IECTUMEPHBIX MOJIENeH THIIa «(PHIITHETY.

HpI/IMeHeHI/Ie METOAa PA3JIOKCHUSA 110 OOJIBILINM 3apsiaM K KaJ'II/I6p0BO‘IHBIM TCOPUSIM MU aHAJIN3 CJ'ICZ[CTBI/Iﬁ TOJTYUYCHHBIX
PEIYJILTATOB KaK B (I)I/I?)I/IKC YacCTull, TaK 1 B TECOPHUH KOHACHCUPOBAHHOI'O COCTOAHUA.

HccnenoBanue CXeMHOM 3aBUCUMOCTU IPEMJIOKEHHOM paHee CcaMOCOIJIaCOBAaHHOM IPOLEAYpbl BBIYMTAHMHM  AJIS
HENEPEHOPMUPYEMBIX TEOPUH.

Pacuer 3(1)(1)6KTI/IBHI)IX NOTCHIUAJIOB JIA psAlda TCOpI/Iﬁ C MO,HH(l)HHHpOBaHHOﬁ FpaBHTaHHGﬁ U NPUMCHCHHUEC UX JJId aHallnu3a
Ppa3INIHbIX MO,I[CJ'ICﬁ I/IH(i)J'IﬂIII/II/I.

HccnenoBanue Teopun U GEHOMEHOJIOTHH CKAISIPHBIX U BEKTOPHBIX OO30HHBIX 3BE3I.
JleTaTbHBIN KOCMOJIOTHIECKUH U acTPOPU3NIESCKUI aHAIN3 CBOUCTB MEPBUYHBIX YEPHBIX JIBIP U UX CBSI3H C MTPOOIEMOI TEMHOM
MaTepuH U HabII0JaeMbIMU CBEPXMACCUBHBIMH YEPHBIMH JILIPAMHU.

AHanu3 nepcreKTHB SKCIEPHUMEHTAIEHOT0 00HAPY)KEHHS CIIEACTBHH JIOTIOTHUTEIIBHBIX a0eNeBbIX KaTMOPOBOYHBIX CHMMETPHUH
1 pacUIMpPEeHHOT0 XUITCOBCKOTO CEKTOpa B psizie Moerneit HoBoll ¢pu3nkn. AHanu3 Tak Ha3bIBaeMbIX CyIepciadbix 0000meHni
CM.

Omnueckuii anamm3 ganHBIX LHC ¢ nenpro 00HapyKeHUs IPOSIBICHHHA «TEMHOTO CEKTOPa» B COOBITHSX, B KOTOPBIX POKAAETCS
60 0030H Xwurcca, U060 Z-0030H M CONMPOBOKIAIOIIMXCS 3HAYMTEIHLHOW JOJEH IMOTEPSHHON «IOMEepPEIHON» dHEPTHUH,
MIPEIIIOI0KATENIFHO YHOCUMOH YacTHIIEH-TIEPEHOCUNKOM, PACTIaAalONINMCS B KOHEUHOM WTOT€ Ha YaCTHIBl TEMHOM MaTepHu;
0KHJIAETCS TOTYICHHE YKa3aHUH (TP CYACTIMBOM CTEYCHHH 0OCTOSITENTLCTB — OTKPBITHE) HA CHTHAIBI HOBOM (pu3uku, mubo, B
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OTCYTCTBHUC TaKUX yKa?;aHPIﬁ, YCTaHOBKAa HOBBIX YHHKAJbHBIX OrpaHI/I‘IeHI/Iﬁ Ha MOJCJIBHOC IMPOCTPAHCTBO MAapaMETPOB I
PacCMOTPCHHBIX BapHaHTOB TM u XUTTCOBCKOIO CCKTOpa.

Pa3paboTka HOBOTO (C HCIIONB30BaHMEM HEWPOHHBIX CETEH, A TI00aJBHOTO CKaHa), a TaKXKe Pa3BUTHE M ONTHMHU3AIML
CYIIECTBYIOLIETO IPOrPaMMHOT0 00eCTIeUeH S U1 MOJEIUPOBAaHMs (PU3HYECKUX MpoLeccoB 3a pamMkamu CM.

OsknaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYLIEM roay:
JleTanpHBIN aHATH3 CBOHCTB KOCMOJIOTHUECKUX BO3MYIICHUN U MX BO3MOKHOH CBSI3U ¢ PoOJIeMoil HabrroqaeMoro O6ICcTporo
(hOopMHPOBaHUS CBEPXMACCUBHBIX YEPHBIX JABIP.

WccnenoBanue mnmpouecca (bOpMP[pOBaHI/IH TaJJaKTUK U I10JIA CKOpOCTeﬁ TaJIJaKTUK B LICHTPC BoOiiga u CpaBHCHHC MOJYUYCHHBIX
PE3YJIbTATOB C pE3yJjibTaTaM1 Ha6HmHeHHﬁ.

UccnenoBanne nug¢dy3sHoro HeliTpuHHOTO oHa OT cBepxHOBBIX (DSNB) B pamkax psima Mozenel KoJulamnca siapa ¢ yIeToM
Hogoit pmsuxu.

DCHOMCHOJIOTHYECKUN aHANIU3 PEeaKuX pacnanoB B-me3oHoB B Mopensx Homod ¢usuku tuma 3-3-1 ¢ pacrmpeHHoM
KaTMOpOBOYHOM IPyMIIO.

Amnannz TECPMOJANHAMHUKHN CKAJIAPHBIX CTeNCHEeH CBO60,I[I>I B CKaJIAPHBIX 0030HHBIX 3BC3/1aX B IIOTCHIHAJIBHBIX Xwurrco-
HOI[O6HI>IX MOACIAX C YUCTOM I'PaBUTALIAU.

HccnenoBanue BKIAZOB aJpOHHOW (QYHKLHMH MOJSIPH3ALMM BaKyyMa B aHOMalbHbI MAarHUTHBI MOMEHT MIOOHa Ha HOBOM
YPOBHE TOYHOCTH.

BI)IBOI[ SBHOI'O BHJA DJJICKTPOMArnMTHBIX IIOIIPABOK K aHOMAJIbHBIM MAarHuTHBIM MOMCHTaM JICTITOHOB OT JuvarpaMm coO
BCTaBKaMH MOJIIPU3ALAOHHOT'O olepaTopa U3 MATH JICITOHHBIX IETCJIb.

MHororeTiIeBoii aHaIN3 KBaHTOBOIIOJIEBOM MOACIIN, B KOTOpOﬁ peaIn3yeTca C].[eHapI/Iﬁ aCHMIITOTHYCCKOM 6630HaCHOCTI/I, C
YUCTOM BCEBO3MOKHbBIX CKAJLIPHBIX OIIEPATOPOB pasMEPHOCTH OT 2 a0 4, HUCCIICJOBAHUC CTaOUIBLHOCTH BaKyymMma.

[MocTpoeHue 1 aHATU3 Pa3I0KEHHs 10 OOJIBIINM 3aps/iaM B psjie HeabeleBbIX TEOPHi C TI100aNbHON/IOKaIbHOW CUMMETPUSIMHU
B PSKUMAX CHJIBHOM U Cl1ab0# CBA3H.

Pacuer n ucciiefoBanue CTPYKTypbl MHOTOIIETIIEBBIX PEHOPMIPYIIIOBBIX YPaBHEHUH [T 0a3MCHBIX MHBAPHAHTOB CKAJIIPHOTO
CeKTopa JIBYX1yOneTHoro pacumpenust CTaHIapToi MOJEIH.

Pacyer paguaniOHHBIX MOMPABOK B HEMEPEHOPMHUPYMOH MOJEIH C YeThIpeX(hepMHOHHBIM B3aUMOJCHCTBHUEM BILIOTH 10 TPEX
MeTeh BKIIOUUTENBHO. BBIBOA peKyppeHTHBIX COOTHOIICHUI M 000OIIEHHOTO PEHOPMIPYIIIOBOTO YpaBHEHHS. UMCIICHHBIN
aHaJIM3 MOCJIEHETO U UCCIIeJOBaHHE aCUMIITOTHK PELICHUsI B 00JIACTH OOJIBIINX YHEPTHH.

Brruucienue n aHanmm3 BEAyLIUX MOIIPABOK B 3(1)(1)6KTHBHBII7[ OoTCHIHMAJI B MOACIIN BGCC&'3YMHHO UL KUPAJIBHOT'O MOTEHINaIa
IIPOU3BOJIBHOT'O BH/JA.

BriBo 1 nccniegoBaHue 0000IIEHHBIX PEHOPMATH3AIIMOHHO-TPYIIIOBBIX YPaBHEHHH B CKAISIPHO-TEH30PHBIX MOJIENAX 0OIIero
BHJA.

AHanu3 3aBUCUMOCTH aMITIATY 1 3()(HEKTHBHBIX ASHCTBUIT OT CXeMbI BEIYUTaHHUS B PsiJie HEIEPEHOPMHUPYEMBIX TEOPHIA.

Pa3paboTka MeTo/a BBIYMCIICHHS YHUBEPCAJIBHBIX aHOMAIBHBIX Pa3MEPHOCTEH OINepaToOpOB PA3IMYHBIX TBUCTOB B MOJEISX
N=4 SYM u ABJM ¢ npuMeHEHHEM METOI0B MOIYIISIPHONH apUPMETHKH.

O6paboTKa IKCIEPIMEHTAIBHBIX JaHHBIX TIYOOKOHEYNPYroro paccessHus B cXeMax ¢ 3((EeKTHBHBIM IEepECYMMHUPOBAHUEM
OOJBIINX TTOPOTOBBIX JOTAPH(PMOB.

HpI/IMCHGHI/Ie AHAIMTUYCCKON KOHCTAHTHI CBSI3U JUIA aHaJin3a npaBuil CyMM FHy6OKOHCpryFOFO paccesaHus npu HeOOJIBIINX
3HAYCHUAX KBaJpaTa NNepeAaHHOro UMITyJibCa.

2. KXJI m cTpyKTYypa agpoHOB Anukun U.B.
Mpuxaiinos C.B.
Tepsie O.B.

JIT®  borrseB B.B., Bomyanckuit H.1., I'onockokxos C.B., XKesnakos A.C., 3axapoB B.U., Kpacuukos H.B.,
Oranecsan A.T'., [luBoBapoB A.A., ITumukos A.B., [Ipoxopos I'.}O., Cazonos A.A., Canees B.A., Cemtorun O.B.,
Cunenxo A.S., Crpy3uk-Kotnox /., Xakumos P.B., [lloxonos JI.A.
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:

B oTcyTcTBMM MOJHOTO TEOPETHYECKOTro IMOHMMaHWS KOH(aHMEeHTa IBeTa €JAWHCTBEHHBIM MeToJoM npuMmeHeHus KXJI
sBisiercst  (hakTopu3anus NepTypOATHBHOW W HENepTypOaTHMBHOW AMHAMUKHW. TpaJWIMOHHBIA CHUCTEMAaTHYECKHH CIIOCO0
ONMCaHUs HENepTypOaTHBHOW AMHAMUKU COCTOMUT B TOM, 4TOOBI HapaMeTpH30BaTh 3Ty 00JAaCTh B TEPMHUHAX MaTPHUYHBIX
2JIEMEHTOB KBAPKOBBIX U INTIOOHHBIX OMEPAaTOPOB MEXAY aJpOHHBIMH COCTOSHUAMH, reHepupyouux GPD, DA, TMD u . n.
OTH MaTpUYHBIC 3JIEMEHTHI JODKHBI OBITH MO0 M3BIICUEHBI U3 HKCIIEPUMEHTA, MO0 ONpeneseHbl Ha pemeTke. Bo MHOrHX
(heHOMEHOIOTMUECKHUX TIPUIOKEHUAX OHH OOBIYHO MOJEIMPYIOTCS B paMKax Pa3lIWYHBIX HEMEPTypOATHBHBIX METOHOB HIIH
Mogened. OCHOBHON IENbIO MPOEKTa SABISIETCS pa3paboTKa BCECTOPOHHETO TEOPETUYECKOTO IOAXOAA ISl HM3YUCHHS
MHOTOMEPHOW MapTOHHOW CTPYKTYPHI aIpOHOB ITyTEM OOBEIMHEHHS pPAa3IHYHBIX MOZEIEH, OCHOBAHHBIX Ha TEOpEMe
(haxTOpU3AINH U OTTAIKHUBAIOIIUXCS OT MepBbIX NpHuHIKIOB KX/I.

B TeueHne MHOTUX JE€T TEOPETHYECKHE M AKCIEPHUMEHTAIbHBIE MHCCIEIAOBAaHHUS CTPYKTYpbl HYKJIOHOB OTPaHUYMBAIINCH
OTHOMEPHBIMH OIMHUCAHUSAMH BJOJb BBIIEIEHHOIO HAINPaBIEHUS CBETOBOrO KOHyca. B paMxax 3Toif onHOMEpHOH KapTHHBI
KBapKoOBasl U TJIFOOHHAS CTPYKTYpa aJpOHOB ONUChIBaeTcs QyHKIUsIMU pactipenenenus napronos (PDF), koropsie 3aBucsr ot
MIPOJIOIBHOTO UMITYJIbCa TApPTOHA BHYTPH aIpOHAa.

B mocnenmHee necstuiieTre OBUTH HPEANPUHATHE OTPOMHBIC YCHIIHS, HAIpaBJICHHBIC HA TO, YTOOBI BBIUTH 3a paMKH 3TOTO
OJHOMEPHOI'O ONMCAaHUSA HYyKJIOHAa. HexmaBHue ymnydllleHHs B JKCHEPUMEHTAIBHBIX YCTAaHOBKAaX, TaKWE€ KaK IOBBIIIEHHAS
CBETMMOCTh M CTENEHb MOJAPHU3ALMU OIEKTPOHHOTO JIyda, paspelieHHue M IOKPBITHE JETEeKTopa, a Takke
YCOBEPILICHCTBOBAHHBIC TEOPETHUECKUE BEIYUCIUTEIbHBIE CXEMBI, TAKHE KaK pacueT MONPaBOK HAa U3Ty4YE€HHE U MOIIHOCTD JUIs
JIOTIOJTHUTEJIBHBIX HA0OpOB HaOMI0JaeMbIX, 00ECHEYMBAIOT IPOPHIB B HMCCIENIOBAHUM MHOIOMEPHOTO MAapTOHHOTO COCTaBa
HYKJIOHa, KOTOPBIH TaK)ke Ha3bIBAIOT aJpOHHON ToMorpadueil. B 3Tom oTHOIEHHH MHOTOMEpHBIE (DYHKIUH pacipeeIeHus
MapToHOB, (DYHKLIMM pacnpenesieHus, 3aBUcAlMe OT mnonepedHoro ummyiabca (TMD), nnmm o6oOmenHbie QyHKINU
pacnpenenenus naptoHoB (GPD), cramu kimoueBbIMH OOBEKTaMU KaK SKCIEPUMEHTAIBHBIX, TaK M TEOPETUUYECKUX
HUCCIIEIOBAHUM.

C mosBICHHEM KOJUIAMIEpOB HOBOTO ITOKOJICHHA, 3JeKTpoHHO-HOoHHEINM Komutahzep (EIC) B CLHA, Bompmoi#t agpoHHBIH
anektponHblii komtaiinep (LHeC) B CERN, Teopermdeckne yCOBEpUICHCTBOBaHUS (DYHKIMHA paCIIPENEICHUS SBISIOTCS
00s13aTeNbHBIME /ISl TOYHOTO CPABHEHUS C HKCIIEPUMEHTAIBHBIMU JaHHBIMH. VICXOJsl M3 3TOM MOTPEOHOCTH, OCHOBHAS 1IETb
IpeUIaraeMoro IpoeKTa COCTOUT B TOM, 4YTOOBI Pa3padOTaTh BCECTOPOHHIOI TEOPETHYECKYI0 OCHOBY IS H3YYCHUS
MHOTOMEPHOW MAapTOHHOW CTPYKTYPHI aIpOHOB ITyT€M OOBEIUHEHHS Pa3IMYHBIX MOJXOJO0B, HAYMHAS C TEPBHIX IPHHIUIIOB
KXA.

OxuaaeMble pe3yJIbTaThI M0 3aBePIIEHUN MPOEKTA:
ITocTpoeHHe TPEXMETNECBHIX JBYXTOYCYHBIX (DEHHMAHOBCKMX MAacCTep-HHTErpaloB (C MPOU3BOJBHBIMU  CTEHEHSIMHU
NPONAaraTopoB M COCTABHBIMHU BEPIIMHAMH) B BHJIE TUIIEPIEOMETPUYECKUX PAJIOB U UCCIICIOBAHUE X AaHATUTHYECKUX CBOMCTB.

Boruncienne 02(osPo)™ u a3sPi(asPo)’? Bk1agos B HecuHIieTHoe Anpo sBomoruu EPBJI u koppenasTop ABYX BEKTOPHBIX
KOMIIO3UTHBIX TOKOB KBapkoB KX/I.

Bprlunicienue 371eKTpoMarHuTHOro (GopmMpakTopa MIOHa B paMKax I10/1X0/a NPaBHJ CyMM Ha CBETOBOM KOHyce B 00iacTu
HU3K03HepreTruecknx (Q~113B) n ymepeHHBIX niepemay.

[lepecuér ammnmTyn pacnpenesneHus JIUAMPYIOIUX TBUCTOB (AP) s (TceBmO)CKaJIPHBIX M NIPOIOIHHO/TIOTIEPETHO
TOJISIPU30BaHHBIX BEKTOPHBIX ME30OHOB B TIpaBuiax cyMmM KXJI ¢ yuéToOM paMalMoHHbIX MONpaBok B nopsakax O(o%) ko BceM
KOMIIOHEHTaM 3THX IPaBWI CyMM.

IMoctpoenne monHOW nuddepeHimanbHolt cucteMbl it DEHHMaHOBCKOTO HMHTErpaja Ha OCHOBE HWHTETPAIBHOTO
npeacrasineHus MemHa-bapHca.

HCCHCHOB&HI/IC IpoHecCoOB pacriajia Tay-JICITOHAa U TPOLECCOB 3J'ICKTpOH-H03HTpOHHOI7[ AHHUTWIIAIHUA B MC30HEBI, B TOM 4YHUCJIC
C TpEMs ICEBAOCKAJIAPHBIMU ME30HAMHU B KOHCYHOM COCTOAHHUH.

HccnenoBanus BHYTPEHHEW CTPYKTYpPhl M MPUPOJLI B3aUMOACHCTBUS ME30HOB IMPHU HU3ZKUX SHEPTUSIX C HCIOJIb30BAaHHUEM
monenmn HamGy—Hona-Jlasuamo.

Hccnenosanne cTpyKTypHBIX aJpOHHBIX (yHKIMM Tpouecca Jlpemna-Slua B pamkax neprypbarusroii KXJI B nopsake aZ mo
KOHCTaHTe cBs3u. [IpoBepka ToxnecTs Jlama-TyHra B a% NOPS/IKE 10 KOHCTAHTE CBA3M.

HccnenoBanne TeMHOTO aKCHOHHOTO IOpTala, IOJydeHHE OIpaHWYEeHHH M3 3KCIEPUMEHTOB Ha (PMKCHPOBAHHOW MUILICHH.
AmHanu3 HOBOH (PM3MKH, B YaCTHOCTH, Ha 3KcriepuMeHTe NA64. M3yuenne BUANMOI MOIBI aKCHOHA WIIM TEMHOTO (DOTOHA.

UccnenoBanust mpaBun cymMmm s GyHkumid ¢parmentanuu aapoHoB B KXJ[ ¢ ucmonmb3oBaHueM MeToia OOOOIICHHBIX
YCEdeHHBIX MOMEHTOB MeTiHa.
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AHanuTnyuecKkast 1 YMCICHHAsi ONTUMM3AIMS NePTYpOATHBHBIX PSAOB JUIA HAOMIOIAEMBIX MCIIONIB3Ysl PEHOPMAIM3ALMOHHYIO
rpynmy B KX/I.

W3y4yeHne aHOMaNbHBIX TPAHCIIOPTHBIX SIBICHUH B PEISTUBUCTCKONM KBAaHTOBOM cCpele, CBA3aHHBIX C HCKPUBIICHHEM
MPOCTPaHCTBA-BPEMCHH.

HccnenoBanue BiIMsSHHMS Ha BEJIMYMHY IIOJHBIX CEUYEHHMH BKJIAJOB aJPOHHOTO IOTEHIWala Ha OOJBIINX PACCTOSHUSIX,
OTIPEICTISIONIMX HOBBIE 0OCOOCHHOCTH aMILTUTY bl PACCESTHUS IIPH MaJIbIX Iiepeaadax umiyisca. OnpeaeneHne 3HepreTHIecKoi
3aBUCUMOCTU U KPOCCUHI-CBOMCTBA aHOMAJIBHBIX YICHOB B aMIUIUTYJy IPOTOH-IPOTOHHOIO U INPOTOH aHTUIIPOTOHHOIO
paccesHus pH dHeprusax kosnaitnepa HUKA.

HccnenoBanne HOBBIX MAPTOHHBIX paclpeleleHHH ¢ CYIIeCTBEHHBIMH MONEPEYHBIMHE UMITYJIBCAMH B paMKax MOAXona, e
ObUTH OOHAPYKEHBI HOBBIE BKJIABI B 00paTHOM Ipeodpa3oBanun PagoHa.

Hccnenoanue ¢a3oBeix auarpamm SU(2) XUTTCOBCKOTO CEKTOpa 3ieKTpocinadoit Teopun. M3yuenne Z(N) cHMMETpUIHBIX U
TEPMOJJMHAMUYECKUX CBOMCTB METaCTaOMIbHBIX COCTOSTHUN TIPH BBICOKHX TEMIIepaTypax B paMKax CTaHIapTHOM MOJIEH.

PasBurne KoMIbprOTepHOH pabodeii cpeabl s aHam3a JaHHBIX 0T CMS.

OsknaeMble pe3yJIbTAaThI 0 MPOEKTY B TEKYIEM Ioy:
HccnenoBanne pacnafoB Tay-JIENTOHA M MPOIECCOB 3JIEKTPOH-TMO3NTPOHHON aHHUTHILIINHU C TPEMsI ME30HAMH B KOHCUHOM
COCTOSTHHU.

YucneHHas ¥ aHaJIUTHYECKask ONTHUMU3AINS IepTypOaTHBHBIX PSJIOB JJIsl HAOIIOIAEMBIX C UCIIOIB30BaHUEM beta-pas3iokKeHus
U peHopMau3anuoHHo rpynmsl B KX/I.

Brrancenue vecunraerHoro sapa 3somonnu ERBL (Edpemona - Pagromkuna - bpoackoro - Jlemaka) u KoppersTopa IByX
BEKTOPHBIX COCTABHBIX TOKOB KBapkoB KXJI B mopsaxax a?s(osBo)™ u a’B1(asBo)™ .

AHanu3 noJsipu3alMoHHbIX 3 (eKToB B yIpyrux mnpoieccax e + p to etp B npuOImkeHny oaHO(GOTOHHOTO 0OMEHa B cliyyae,
KOTZla OCH KBaHTOBAaHHUSI CIIMHOB Yy IOKOSIIEICS MPOTOHHOW MUINEHM W Yy MaJalolero 0o pacCestHHOTO JJIEKTPOHa
HapasJieNIbHBL

N3y4enne 1enToposKIeHHS TSXKEIBIX ME30HOB B paMKaxX 0000IIEHHBIX ITAPTOHHBIX paclpeeNeHUH.
HccnenoBanus 3apspkeHHBIX MTPAaBUI CyMM Ut GYHKIMHA (parmenTannu agpoHoB B KX/I.

HccnenoBanue MHKITIO3UBHOTO POXKICHUS aJIpOHOB B CTOJKHOBEHUSIX MPOTOHOB U TSDKEJIBIX HOHOB B KHHEMATHYECKOH 00JacTH
komnaiaepa NICA.

HccnenoBanye aHaIMTHYECKOW M YHCICHHOW ONTHMH3AINH NEPTYpPOaTUBHBIX PSIOB Ul HAOJIIONAEMBIX C MCIIOIb30BaHUEM
peHopManuzauonHoi rpynmnsl B KX/I.

ITocTpoeHne TpeXIeTIeBIX IBYXTOYEUHBIX 0€3MacCOBBIX (PeHHMAaHOBCKIX MAaCTEP-HHTErPaIoB (C COCTABHBIMH BEPIIMHAMH U
HpOI/ISBOHBHI)IMI/I CTCIICHAIMUAU nponaraTopOB) B BUIC FI/IHepFeOMeTpI/I‘IeCKI/IX pS[JIOB U HUCCICAOBAHUC HUX AHATUTUYCCKUX
CBOJCTB.

HOCTpOGHI/Ie MeToaa BUYHUCJICHHN BHCOKHX MNOPAAKOB €-PA3JIOKEHHA HCEKOTOPLIX BO3HHKANOMIUX B (PCHOM@HOJ'IOFI/II/I KXH
KJIACCOB I'MINIEPreOMETPUICCKUX (PyHKL[I/Iﬁ HECKOJIbKUX NEPEMEHHBIX.

Brrancenne HOBBIX HEMEepPTypOaTHBHBIX BKIAAOB B QyHKIM0 Amnepa KX/ B cyOiamaupyromeM HOpsAKe pa3ioKeHUs Mo
0O0JIBIIOMY YHCITy KBAPKOBBIX apOMAaTOB CPEJCTBAMU PECYPTEHTHOTO aHAIN3a.

HccnenoBanne T-ueTHBIX CTPYKTYPHBIX aAPOHHBIX (GyHKIMI 1u1st mponecca Jpenna-SHa.

HccnenoBaHne akCHOHHOTO U BEKTOpHOro moprana Mexay CTaHmapTHOM MOJENbI0 U TEMHBIM CEKTOPOM, IOJIydeHHE
OTPaHWYEHUH U3 HKCIIEPUMEHTOB Ha (PMKCHUPOBAHHON MUIICHH.

ITouck orpaHu4yeHl Ha TEMHYIO MAaTEPUIO U3 PEIKUX pacrazoB ME30HOB.

Brrunciienue 35eKTpoMarHuTHOro hopMpakTopa NMHOHA Il YMEPEHHBIX IIepeiad UMITYJIbCA B PAMKaX aHATUTHYCCKON TCOPUH
Bo3mymiennit KXJI, cpaBHeHHE ¢ OCICTHIMHA KCIIEPIMEHTAILHBIMU TaHHBIME JLab.

HccrnenoBanne BO3MOXKHOCTH CYIIECTBOBAHHUS paHEee HEM3BECTHBIX (Da30BBIX NMEPEXOJOB B PEIATHBUCTCKON >KHUIKOCTH W3
3JIEMEHTAPHBIX YaCTHII B O0JIACTH CBEPXHU3KUX TEMIIEPATyP M SKCTPEMAITFHO BBICOKHX YCKOPEHHH M 3aBUXPEHHOCTEH.

AHanu3 nposBICHUs] aKCHOHOB TEMHON MaTepUy B HX B3aUMOJICHCTBHH C JISITOHAMH, ITPOIOPILIMOHAIEHOM KOHCTAHTE aKCHOH-
(OTOHHOI CBSI3M.

64



HCCHCHOB&HI/IC JUCCHUIIAaTUBHBIX CBOICTB peJISITI/IBI/ICTCKOﬁ KBaHTOBOI Cpeabl B UICKPUBJICHHBIX MMPOCTPAHCTBAX C TOPU30OHTOM
1 TIOUCK JUCCUIIATUBHBIX TPAaHCHOPTHBIX KOB(i)(i)I/IHI/IeHTOB JUJIA TeOpI/Iﬁ C pas3jindyHbIMU CIIMHAMH, a TAKXKEC aHaJiu3 CBIA3U C
npeacKa3aHusAMu, OCHOBAHHBIMU Ha TECOPHUU CTPYH.

OueHKa BKJIAZOB TEH30PHOTO IIOMEPOHA B CIUPAJbHBIE aMIUTUTYAbl HYKIOH-HYKIOHHOTO pPacCestHHsS B 3aBUCHMOCTH OT
sHepruu. [lomydeHne KOJMMYECTBEHHOTO OIMCAHUS BCEX MMEIOIIMXCS 3KCIEPUMEHTAIBHBIX JAHHBIX 110 CEUYCHUSM M CIHH-
KOPPEIAIHOHHBIM mapaMeTpaM B ynpyrom NN paccestHAM pH SHeprusax oT sqrt(s)= 5 I'3B go sqrt(s)= 14 TaB.

Wzyyenne Briana 3¢pdexToB, MHAYLIHMPOBaHHBIX 3(GQEeKTUBHBIM oxHomeTaeBbIM neiictBueM K3/ I'eiizenOepra-Diinepa, a
Takke ero obobmennem Ha KX/I, B TpancnoprHele ko3¢ dunuents! 3¢ dexroB nepenoca (CME, CSE, CESE, CMW, CEW,
CVE) B CTONKHOBEHUSIX TSKEJIBIX HOHOB.

I/ICCHC,Z[OBaHI/IC POXACHUSA YaCTHUL] C Op6I/ITaHLHbIMI/I YIJIOBBIMH MOMEHTAMHU B CHUIIBHBIX BSaHMOHGﬁCTBHHX TIpH CTOJIKHOBEHUHN
TSKCIIBIX HOHOB.

3. DeHOMEHO0J10TUSl CHIIBHBIX Kopo6os B.1.
B3aUMO/JEHCTBUI U NPelN3MOHHAS HNBanos ML.A.
$uznka

JIT® Asznabaes ., I'ypxas I'., UcagsikoB A.H., Memuxos [I.11., Cyposues 1O.C., Tromemucon XK., Tronemucosa A.

Kparkas anHoTauus U Hay4YHoe 000CHOBaHUe!
B pamkax mHpoeKTa NpeArnoiaraetcs pa3BUBaTh HH3KOIHEpreTudeckue >(PQeKTHBHBIE TEOPHH IOJS: HEPEISTHBHCTCKYIO
kBaHTOBYIO 2nekrpoauHaMuky (NRQED) u koBapuaHTHYIO KBapKOBYIO Moaenb aapoHoB (Covariant Confined Quark Model,

CCQM).

CranzapTHas MoJielb (PU3UKH 3/IeMEHTapHbIX 4acTHll, chopMyIHpoBaHHas 0KoJ0 50 JIeT Ha3al, COCTABIACT OCHOBY HAIIEro
MOHMMaHHs (YHIAMEHTAJIbHBIX B3aUMOJICHCTBUI. 3a 3TO BpeMs Oblia MpoBe/eHa 3HAYUTENIbHAs TeopeTHUecKas padboTa Haj
COBEPIICHCTBOBAHMEM TEXHHUKH PACUCTOB M IMOBBIIICHHEM TOYHOCTH Ipeackasannii B CM. DddextuBnas teopus mois (EFT)
— 3TO KBaHTOBAasl TEOPHs MO, KOTOpas He sBiseTcs (pyHIaMEHTaIbHOW, HO JEHCTBUTENbHA B OTPAHHYCHHOM JHana3oHe
SHEPTUi UM PACCTOSHUN. DTO MNO3BOJSET yCHEIHO Uctoib30BaTth EFT u MeToabl peHopManu3alMOHHOM rpyIbl AJIs pacyeTa
peanbHBIX (PU3MUECKMX BEIWYMH M IIPOIECCOB, HAOIIOJAEMBIX B OKCIIEPUMEHTE, C BBICOKOH TOouHOCThIO. [lomxonm EFT
oOecrieunBaeT He TOJIBKO CHCTEMATHYECKHH MOJXO0J K aHAIM3Y SKCHEPHMEHTAIBHBIX PE3YJIbTaTOB, HO U SIBISETCS LIEHHBIM
WHCTPYMEHTOM ISl OTIPEJIeNICHNs] KOPPEISIIMN Pa3IndHbIX HaOII0IaeMBbIX, YTO JaeT Oosee TryOOKoe MOHMMAaHHE TOro, Iie
HCKaTh BO3MOXHbIE HHANKATOPHI HOBOW (H3MKH 3a mpeaenamu CM.

OsxkugaeMble pe3yJbTAThl 10 3aBePIIEHUHN MPOEKTA!

HccrnenoBanue BO3MOXKHOCTH HCIHOJIB30BaHUS KoMOuMHHpoBaHHOro mojaxona B NRQED, xorma gacTe BKIIAJOB B IHEPTUIO
CBSA3aHHOW cHcTeMBl cunTaercs B pamkax KDJI, kak moyHas cymMMa IO BCEM CJlaraeéMbIM IO CTENEHAM Iapamerpa CBSA3H
9JIEKTpOHa V/C~Zo.

BximoueHnue B 06H.IyIO cxXemy NRQED HOBBIX YJICHOB, KOTOPBIC IMO3BOJIAT YYUTBIBATH BKJIAJAbl PACCECAHUA CBCTA HA CBCTEC,
HETPUBHUAJIBHBIC JUATrPAMMbI-MHOT'OHOXXKHW JJISI OAHO- U ABYXIICTJICBBIX AUAIrPaMM COOCTBEHHOM OHEPIruu, H606XOZ[I/IMLIC JJIA
BBIYHMCJICHHMS MTOMPAaBOK IMOPAAKaA ma7—ma8 W BBILIC.

HccnenoBanue crieKTpoB aToMOB nuoHHOTO (T —He+) 1 kaorHOTO (K™ —He+) renmus ¢ neipio yrouHeHHS MacChl ITMOHA M KaOHa.
OxuaeMasi OTHOCHTENIBHASI TOYHOCTH B M3MEPEHHH Macc ~107%

HccrnenoBanre BO3MOXXHOCTH HapyIIEHH JICITOHHONH YHHBEPCAIFHOCTH B JICITOHHBIX Paclafax YapMOHHUS U OOTTOMOHHS H
HX paguagbHBIX BO30yxaeHui B pamkax CCQM.

[Monyuenue orpaHnueHUd Ha 3HAUCHMS BETMYMH K03 dunnenToB Buibcona oneparopoB 3¢ (eKTHBHOM Teopun CTaHIapTHOH
mojenu (SMEFT), oTBeTCTBEHHBIX 3a HapyIIEHHE JICNTOHHOW YHHBEPCAJIILHOCTH B TAYOHHOM CEKTODE.

Brruucienue napurajJbHbIX MIUPHUH CHUJIBHBIX U 3JICKTPOMArHUTBIX paclagOB BEKTOPHBIX D-me30H0B ¢ OTKPBLITBIM YapMOM.

Paccuyér MaTpHUYHBIX 3JIEMEHTOB U IIHPUH HEJIENTOHHBIX JBYXYACTUYHBIX PACMAJ0B 0YaPOBAHHBIX OAPHOHOB 0€3 M3MEHEHUsI
qapMma.

AHanmu3 CHIBHBIX PACIaZioB YapMOHHA-TIOJOO0HOTO cocTosiHUS Y(4230) c Ienbio MCCiIeI0BaHUS MPHPOIBI €T0 CTPYKTYPHI.

BrmonauTs TCOpCTI/I‘IeCKI/Iﬁ aHaJIU3 JICITOHHBIX pacnaaoB B-me30Ha ¢ YCThIPbMS JICONTOHAMHU B KOHCYHOM COCTOAHHUU.

O:xuaeMple pe3yJbTaThl M0 MPOEKTY B TEKYIIEM ro1y:
[Monydenne ko3¢ durmenToB Bunbcona B marpamkuane NRQED ¢ TouHOCTEIO, HEOOXOIUMOM SISl BRIYHCICHUS TTOTPABOK JIIS
CBA3aHHBIX COCTOSIHUIL B KBAHTOBOM 3J1EKTPOMHAMHUKE 110 MOPSIKA MAS BKIOYUTEILHO.
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BhbluKCIIEHNE PENSTUBUCTCKUX TONPABKOK TOPS/KA MaS JIsl CBA3aHHBIX COCTOSIHMAX MOJIEKYJISPHBIX MOHOB Bojopoaa Ho'n
HD* B pamkax ab initio Tpexuactudanoro dhopmanusma. B HacTOSIIHMIA MOMEHT 3TOT WICH B FaMIJIBTOHHAHE B3aHMOJICHCTBHS
BBIYHCIISIICS TOJIBKO B aMabaTHYECKOM MTPUOJIKSHUH 1 1aBall HANOOJIBINNI BKJIaJ] B TEOPETUUECKYIO TIOTPEIIHOCTD SHEPT UM
PO-BHOPAIIMOHHBIX ¥ CIIMHOBBIX ITEPEXO0JIOB.

AmHanu3 JCITOHHBIX pacmaaoB TSHKETBIX KBAapKOHHUEB B paMKax KOBapI/IaHTHOfI MOJE€JIM KBAPKOB HAa OCHOBE HOBOI'O MoAxoAa K
OIMUCAaHUIO pagraJIbHBIX BO36y)KHeHPIfI.

HonyquI/Ie OrpaHMYCHHUA Ha MapamMeTp, XapaKTepI/I?,yIOHII/Iﬁ O6paTHI:II71 MOMCHT aMIUTUTYAbl paCpCaACICHUA Bs- ME30Ha, C
HCIIOJIb30BAHUCM HUMCHOIIMXCS JAHHBIX JJIsA @OpM(l)aKTOpOB cnabbIxX Mepexoa0B Bs- Mme30Ha B (l)OTOH " @-MC30H.

Pacuer U PUHBL O,HHO(i)OTOHHI)IX paauaniMoOHHBIX pacnagoB S- u P-BonHOBEIX BO36y)KZ[eHPII7[ YapMOHHUA B paMKax
KOBapI/IaHTHOﬁ MOJ€JIM KBAPKOB U UCCIICTOBAHUEC 3aBUCUMOCTHU PE3YJILTATOB OT IMapaMeTPOB MOACIIN.

4. Teopust aApOHHOI MaTepun Bparyra B.B.
IIPH KCTPEMaJIbHbIX YCI0BHAX Konomeiines E.E.
Henearko C.H.

JIT® bopaar M., Boponun B.3., Bockpecenckuii JI.H., iBanos 10.b., Montenerpo /l., Hryen Xoanr By,
Hukonbckuit A.B., Poenko A.A., Caurupés A.M., CerueB JI.A., Xacerasa M., XBopoctyxun A.C., Xo E.,
Herensuuk H.C.

Kpatkas aHHOTanus M HAy4Hoe 000CHOBAHHUE!

CoBpeMeHHbIE YCKOPUTENN TSKENBIX HOHOB IO3BOJISIIOT MCCIIEAOBaTh CBOMCTBA CHIIBHBIX B3aMMOJICHCTBUI 3ME€MEHTAapHBIX
YaCTHII, KOTOPBIE OIMCHIBAIOTCS KBAaHTOBOH XpoMoanHaMukor (KX /) mox Bo3necTBHEM SKCTPEMATbHBIX BHEITHUX yCIOBHH.
B gacTHOCTH, OKHIAETCS, YTO KBAPK-TIIIOOHHASI MAaTEPHs, KOTOPast CO3/aeTCs B TAKUX 3KCIICPUMEHTAX, UMEET TEMIIEPaTypy B
HECKOIBKO coTeH M3B, 6apuoHHbIi XuMudeckuil moTeHmuan npumepHo 100 MaB, Baelinee MaruuTHoe none eB ~ 1 I'sB? u
PEIATHBUCTCKOE BpaIIeHHUE C YIIIOBOH CKOpOCThIO ~ 10 MaB. Takue ycnoBus cymecTBeHHBIM 00pa3oM MEHSIOT cBoiicTBa KX/I.
B mpencraBineHHOM NpPOEKTE IUIAHWPYETCS! BHIMOJIHMTH M3ydeHHe cBoicTB KXJI B 3KCTpeManbHBIX YCIOBHAX C ITOMOIIBIO
PELIETOYHOTO MOJCIMPOBAHUA W JAPYTMMH METOJaMH. B YacTHOCTH, IUTAaHMPYETCS HM3YYWTh BO3/ACHCTBHE HEHYJICBON
0apHOHHOM MJIOTHOCTH, BBICOKOM TEMIIEPATypbl, 3HAUUTEIHHOI'O BHELIHEr0O MarHUTHOTO MOJIS, PENIITUBUCTCKOTO BpAICHHS
u zp.

OskupaeMble pe3yJibTAThl 10 3aBepPIIEHUHN MPOEKTA:

B mpencrtaBneHHOM NpoeKTe IUIAaHHPYETCsl MpoBecTH u3ydeHue cBoicTB KXJI mpu HeHyneBoil OapHOHHOM MIOTHOCTH,
HEHYJIEBOH TeMIepaType U HEHYJIEBOM MarHUTHOM MOJI€ C MOMOILBIO PEHIETOYHOTO MOJEIIUPOBAHHS ¢ MHUMBIM XUMHYECKHM
NOTEHUUAJIOM, IMHAMHUYECKIMHU U-, 0-, M S--KBapKaMu ¥ (pu3HYecKor Macce Mu-Me30Ha. J{J1st MpoBeICHUS TAKOTO HCCIIeJOBaHUS
OyIeT WCIoab30BaHAa HANMCaHHAs Halled TPYNNoOW HporpamMma, KOTOpas peayli3yeT MepeoBble CYNEepKOMIBIOTEPHBIC
TEXHOJIOTUH U aJITOPUTMBI.

Oxugaercs, 4To KBapK-TJIIOOHHAS MaTepHs, KOTOpas pOXKIaeTcs B MPOIEcCe COyAapEeHHUs TSKENbIX HOHOB, HE TOJIBKO CHIIBHO
HAarpera, UCIbITHIBAET BO3JCHCTBUE CUIBHOIO MAarHUTHOI'O IIOJS, HO U MMEET HEHYJIEBYIO YIVIOBYHO CKOPOCTb BpalllCHUS.
IloaToMy [UIsI MHTEpHpeTauuu pe3yJibTaTOB SKCIEPUMEHTOB IO COYIAPEHMIO TSXKEIBIX HOHOB Ba)XKHOM TEOPETHUECKOH
3a/1a4eil ABJIAECTCS U3YUYCHHE CBOMCTB BPAILAIOLIEHCs KBAPK-TIOOHHON MaTepuu. B NpencTaBIeHHOM NIPOEKTE ILIaHUPYETCS
BIIEPBbIC IPOBECTH U3YyYEHUE CBOMCTB BPAILAOLIEHCS KBapK-TJIHOOHHOM MAaTEpUM B paMKaX PEILIETOYHOIO MOJAEIUPOBAHUS.

OnHoil u3 1eneil npoekTa ABISAETCS ONPeIEIeHUE HOBBIX OTPaHUUEHUH HA ypaBHEHNE COCTOSHUS SAEPHOM U alpOHHON MaTepuu
B OKCTPEMAaJIbHBIX YCIIOBHUSAX, CYLIECTBYIOIIUX B CTOJIKHOBEHMSX TSXKENIBIX MOHOB U LIEHTPaX KOMIIAKTHBIX 3Be3A. st aToro
pa3pabaTbIBaeTCs OIMCAaHNE PAaBHOBECHBIX U HE PAaBHOBECHBIX CHIJIHO B3aMMOJEHCTBYIOIIMX CHCTEM. Takue HadItogaeMble,
KaK pOXIACHUE CTPAHHBIX W OYapOBAHHBIX YaCTHII, HaHpaBHeHHblﬁ U DJIANTAYCCKHUI IIOTOKH, riaodanbpHass CIMHOBAs
nojiapusand TUIICPOHOB W HMX B3aMMHBIC KOPPEIAIUN 6y)1yT IIpOoaHAJIM3UPOBAHBI B paMKaxX TPAHCIOPTHOTO U
TUAPOANHAMHUYCCKOTO IIOJAXOJ0B M COIIOCTABJICHBI C CYHICCTBYIOIIMMU U 6y}IyHH/IMI/I OKCIICPUMEHTAJIbHBIMA  JTaHHBIMH.
PaznuuyHple MCTOYHMKH BO3HHUKHOBCHHS CITMHOBOM MoJIApU3al 4acCTHll, TAaKUC KaK JIOKaJIbHasd 3aBUXPECHHOCTH CPEIbI,
aKCHAIBHBINA BUXPEBOI 3((EKT U AIeKTPOMArHUTHOE 10Jie, OyAYT KOJMYECTBEHHO COMTOCTABIICHBL, 1 OyJeT BBIICHEHA UX POJIb
B (hOpMHUPOBAHNH HAOIIIOAAEMOTO MOJISIPU3AIMOHHOTO CUTHAJIA.

Teoperndecku OyIeT HccieoBaHA BO3MOXXHOCTh TEPMOJMHAMHMYECKOTO OIMCaHMA 00pa3oBaHUs JIETKHX (parMEeHTOB |
THIIEPSIEP B CTOJIKHOBEHHSX TSDKEJBIX HOHOB B PaMKaX THAPOAMHAMUYECKOTO I10/1X0/1a. Y PaBHEHUS BSI3KOH THAPOANHAMUKHI
C y4eTOM BHYTPEHHHX CIIMHOBBIX W BpallaTeJbHBIX CTEHEHEH cBOOOIbI OyayT BBIBEICHBI M HCCIIECIOBAHBI C TOUYKU 3PEHUS
s dexTuBHOM Teopun noisd. bynyTt kinaccudumupoBaHbl 1 M3y4eHBI BO3MOKHbIE (pa3oBbIe IPEeBpalIeHHs] B HEPABHOBECHOW 1
PaBHOBECHOH SIIEPHOM MaTepHH I10] ACHCTBHEM C)KaTHs, HarpeBa, MarHUTHOTO TOJIS M BpamieHus. HoBble orpaHndeHus Ha
YpaBHEHHE COCTOSHHS XOJOZHOTO SIAEPHOTO BEIIECTBA MOTYT OBITh IIOJNyYEHBI M3 ONMCAHMS MAacC, PajnyCcoB M KPHBBIX
OCTBIBaHMSI HEHTPOHHBIX 3BE3I.
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AMIIUTY 61 3JIEMEHTAPHOT'O PACCESHUS aJlpOHOB M COOTBETCTBYIOIINE UM U (epeHIHaNbHbIE CEUEHHS SBISIOTCS BaXKHBIMU
KOMITOHEHTAaMH TPaHCIIOPTHBIX Mozenel. byner pa3paboTaHo MHOrOKaHaJbHOE ONMCAHUE ME30H-OapHOHHOTO pacCestHUs B
paMkax o0OOOIIEHHOTO MOTEHLUAIBHOTO MOJX0Ja, OCHOBaHHOTO Ha KupanbHoM SU(3)-nmarpaHxuane c mapameTpam,
MOJIOTHAHHBIMH C HCIIOJIb30BaHHEM JaHHBIX U3 cuMyssinuit KX /1 Ha perieTke u S9KCIepUMEeHTAIbHbIX JaHHBIX 10 aJ[pOHHOMY
paccesiHuIo.

OsknaeMble pe3yJIbTAThI 10 MPOEKTY B TEKYLIEM roay:

HccnenoBanne 3aBHCHMOCTH Macca-paguyc Ui HEHTPOHHBIX M THOPHAHBIX 3Be3A. AHAIN3 ypaBHCHMS COCTOSIHUS Kak B
OTCYTCTBHUE THIIEPOHOB M KBAaPKOB, TaK H MPU yUETE THIEPOHNU3AINN 1 BO3MOXKHOCTH HAJIMYHS KBAPKOBOTO Kopa. Pe3ynbrarsl
npearnonaraercs CpaBHEHNE PE3YNIbTATOB C PE3YNbTaTaMM AJIsI ypaBHEHUH COCTOSIHUS C CUTMAa-CKaJIMPOBAaHHBIMH MacCaMH.

HccnenoBanue 3apskKeHHONM NMUOHHON KOHIEHCALMU IPU OJHOBPEMEHHOM JEHCTBUU BpAILICHUS M MArHUTHOTO IOJS INPU
HAJIMYHMH JJIEKTPHUYECKUX U CKATSAPHBIX MOTEHINAIBHBIX SIM U SIIEPHOTO BEIIeCTBa. Y 4ET JIOHIOHOBCKOTO MOMeHTa U 3 dexTa
MeiicHepa. IIpoBeeHHe aHATIOTMU U U3Y4YEHUE Pa3IUdMs C TIOBEACHUEM METAUIMYECKUX CBEPXIIPOBOIHUKOB.
BsanmMopeiicTBre kKaoHa ¢ APYTHMH aApOHAMH 3aMETHO cialee, 4eM B3aMMOJEHCTBHE HECTPAHHBIX aJIPOHOB MEXIy COOOM.
Orkppmaercsi, 9TO paclpesieieHne KAOHOB B CTOJKHOBCHMSAX TSKENIBIX MOHOB 3aMOPa)KMBAETCS PaHBINE, 9€M y HECTPAHHBIX
anpoHOB. byneT n3y4eHo BIMsSHUE TAKOTO PaHHETO 3aMOPaXMBaHMS HA Pa3IMIHBIC HAOII01aeMbIe.

Kak 13BecTHO, BOCCTaHOBJIEHUE KUPAILHON CUMMETPUH PUBOAUT K MOJAM(UKAIMAM KAOHOB B TNIOTHOH OapHOHHON MaTepHU.
B 10 xe BpeMms MaTepus, oOpasyroiascs B PEeISTUBUCTCKUX CTOJIKHOBEHHUSIX TSDKEIBIX MOHOB, HE TOJBKO (M HE BCerjaa)
0apHOHHO IUIOTHA, HO M COCTOUT W3 IUIOTHOM MUOHHOW CpPEeAbl, BIUSHHE KOTOPOH O CHX MOp HE M3y4eHo. byner uzydeHo
BJIMSIHHE TJIOTHOM MMOHHOMW Cpebl Ha CpeloBble MOAN(DHUKALINY KAOHOB B PEISTUBUCTCKUX CTOJIKHOBEHHSIX TSKEJIBIX HOHOB.

I'paButanmonsie  Gopm-pakTopsl agpOHOB CBsI3aHBEI € OOOOMIEHHBIMH TAPTOHHBIMH  PACHPENEICHUAMH — BaXKHBIM
KOMITOHEHTOM TapTOHHOM MOAENHM, NMPUMEHSIONICHCS K XECTKUM IpoIeccaM ¢ ydacTHeM aapoHoB. C Ipyroil CTOpOHHI,
JoMeHHast Mojenb Bakyyma KXJI| ommceiBaeT HHM3KO3HEpreTHueckylo (usmky Mme3oHOB. B pamkax mocnmenHed OymyT
HCCIIE0BaHbI I'paBUTAIIMOHHBIE (POpM-(haKTOPBI ME30HOB, YTO MTO3BOJINT HAWTH €€ CBA3b C MAPTOHHOH MOJETBIO.

IIpu u3BiIeYeHUH CBOWMCTB aJPOHHBIX PE30HAHCOB U3 HKCIEPUMEHTAIbHBIX JAHHBIX MCIOJIb3YIOTCS SMIUPUYECKUE MOACIH,
OIUCHIBAEMbIE PA3JIMUHBIMH PEIATHBUCTCKMMHU 00001meHusmMu ¢Gopmyinsl bpeiita—Burnepa. Byner wuccrnemoBan ananor
¢dopmynsl bpeiita—Burnepa juist 1€rknx BEeKTOPHBIX ME30HOB B IOMEHHOI Mojenu Bakyyma KX/1.

B pamkax mogemn HYDJET++ Oyner mpoaHaIn3upOBaHa CBSI3b MEXKAY HAOFOJaeMBIM BEICTPOSHHBIM PaCIIOJIOKEHUEM TISTCH
Ha PEHTTCHOBCKHX IUIEHKaX B SMYJIBCHOHHBIX 9KCIIEPUMEHTaX C KOCMUYECKHMU JIydaMHt M CaMO Mporerypoii orbopa gacTui
¢ Hambolilee BBICOKOW 3HEprHeH, a TaKKe C COXpPaHEHHEM IIONIEPEYHOro HMMITyJbca. BO3MOXHOE BIMSHHE COXpaHEHHS
MOTIEPEYHOT0 HMMITYJIbCa B K@KIOM COOBITMH TPH CTaTHCTHYECKOM MOMEIHHOM IOJIXOA€ OyAeT YYHUTHIBaThCSI B BUJE
HEJIOCTAOUIET0 MONEPEYHOr0 UMITYIIbCa.

DeHOMECHOJIOTHYECKUH aHanmu3 AaHHbIX Pb+Pb mst dykryaruit cymmaproro 3apsina npu sueprusix BAK OyneT npoBeseH B
pamkax moxern HYDJET++. Oxumaercs, 9To MoauduKanus STOH MOJCITH ITyTeM SIBHOTO BKIIFOUCHUST COXPAHEHUS 3apsa B
CTaTHCTHYECKHUH MOIXO/I TO3BOJIHUT BOCIIPOMU3BECTH IKCIICPUMEHTAIBHEIC JaHHBIC.

B pamkax merona pemieTOYHOTO MOJICTHPOBAaHUSA OYAYyT HM3YYeHBI CBoicTBa Bpamatomieiics KXJ ¢ aumHaAMHYeCKUMH
(depmuonamu. B yactHOCTH, OyayT U3ydeHBI IPOCTPAHCTBEHHO HEOTHOPOHBIC (ha30BbIC TIepeXx0 bl BO Bpanaromieics KX]/I.

5.  Teopus 3JeKTpPOCIAaAOBIX B3aUMOEHCTBU ApOy3oB A.b.
U puznka HeHTPUHO Haymos B.A.

JIT®  Axmenos A., beictpunkuii FO.M., Bo3znas ¥.E., Bonkos M K., I'epacumoB C.b., [Isopaukos M.C., leka M.,
Honros A Jl., 3axapoB A.®D., 3eikyHoB B.A., Kakopun U.[., KoBanenko C.I'., Ky3neunos J.A., Kyzemun K.C.,
Hukwurenko A.A., Hukonaes H.H., Hypnan K., OcunoB A.A., Xoanr H.JIL., HImuar B.

JIAIT  Ilxupmanos [.C.

Kparkas anHoTanusa n Hay4yHoe 000CHOBaHMe:

CranmapTHass Mojaenb (M3WKH DJIEMCHTapHBIX 4YaCTHI[ SIBISICTCS HauOoliee YCIENIHOW Teopued (yHIaMeHTaIbHBIX
B3auMoeiicTBuid. HecMOTpsl Ha MHOTOYHCIICHHBIE YKCIICPUMEHTHI 110 ¢¢ BepUDUKAINH U TTyOOKOE TEOPETUIECKOE U3yUCHHE
€€ CBOWCTB, B 3TOH MOIeNTn 0CTaETcsi MHOTO Mpo0biieM, TpeOyIOMX cBoero pemeHus. Hamnane Takux mpo0OieM 3acTaBiisieT Hac
cunTaTh, uTo CTaHIapTHAS MOJEIH ABIAETCA NI 3(PPEeKTUBHON TEOpHEH, T. €. HU3KOIHEPTreTUIECKUM NPUOIIKeHHEM Oojiee
¢byHIaMeHTanpHONH (u3uuecko Teopuu. is momcka HOBBIX (PU3MUYECKUX SBICHHH HEOOXOAWMO HMMETh BBICOKOTOYHEIC
MIpeCKa3aHus, OIydeHHBIE B paMKax CTaHIapTHOH MojenH. B paMKkax mpoeKTa IiIaHUPYeTCs MOydaTh TaKUe MpeJCKa3aHus
JUISL YCJIOBUH CYIIECTBYIOIINX U OYAYIINX YKCIIEPUMEHTOB Ha Kosutaiaepax, Bkiatouas LHC, FCCee, CEPC, ILC. Borancnenus
OyIyT TIPOBOJUTHLCS C IIENIbI0 OCYIIECTBICHUS MPEeNM3UOHHON Bepudukanun CranaaptHoit Moaenu (CM) U moucka TpaHMUII
MPUMEHUMOCTH TIOCIICTHEH.
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HelTpuHO SBISIOTCS yHUKAJIBHBIM UCTOYHHMKOM HMH(popmanuu o ¢usnke BHe pamok CraHmapTHoW Moxenu. B wactHOCTH,
HalI&KHO HAOJIIOaeMble Mepexo bl MEXIy Pa3IMYHbBIMU TUIIAMH HEHTPHHO (HEHTPUHHBIMH (eliBopaMu) yKas3bIBarOT Ha
HapylIeHHe COXPAaHEHUs 3JICKTPOHHOTO, MIOOHHOTO M TAOHHOTO KBaHTOBBIX 4Hceld, umeromerocs B CM ¢ 6e3mMaccoBBIMU
HelTpuHo. [IpoekT mocBsIIeH Hccaeq0BaHUI0 (PU3MYECKUX TPOLECCOB C yYacTHEM HEHTPHHO, BKIIOYAIOIIUX dJIEMEHTapHbIE
3KCKJIIO3UBHBIC B3aUMOJCHCTBUS HEUTPUHO C HYKJIOHAMHU U SAPAMHU, IIEPEHOC HEUTPHUHO B BELIECTBE C yYETOM KOI€PEHTHBIX U
HEYNPYTUX B3aUMOJICHCTBHN, U3yIEHHUIO aCTPO(YU3NIECKUX U KOCMOIOTHYECKHX 3P (PEKTOB, HEUTPUHO CBEPXBBICOKUX SHEPTHH
B KOCMHMYECKMX JIydaX, MpPOSBICHUI HEHTPUHHBIX OCHMUIALIUA B TEPBHYHOM HYKIEOCHHTE3€, B 3KCTPEMAJbHBIX
acTpo(U3MIECKUX YCIOBHUSX (B YaCTHOCTH, B OKPECTHOCTH aCTPO(U3MUECKUX UEPHBIX ABIP), a TAK )K€ B YCKOPHTECIBHBIX U
PEaKTOPHBIX 3KCIEpUMEHTaX. B wacTHOCTH, OymeT paccMOTpeHa THIIOTE3a O BO3MOXKHOM CYIIECTBOBAHHM CTEPUIIBHOTO
HEHTPHHO, €r0 POJIH B HYKJICOCHHTE3e M (HOPMUPOBAHNHN KPYITHOMACIITa0HOH cTpyKTYpsI Beenennoi. [Ipennonaraercs Takke
U3yYyeHHEe HOBOTO MEXaHHW3Ma POXKIEHHMS HEHTPMHO CBEPXBBICOKMX B3Heprui, Bmioth no 102'sB (UHECR) B Mopensx
MOJU(UIIMPOBAaHHON TPAaBUTALMKM B IIPOCTPAHCTBE BBICIIMX HM3MEpeHHH. MccienoBaHus, MPOBOAUMBIE B paMKax JaHHOTO
MPOEKTa, MO3BOJIAT MOJYYUTh OTPAHUYEHHS HA MOJIENIM KOMIIAaKTHBIX OOBEKTOB, HA CBOMCTBa yacTHll (HampuMep, Ha Maccy
IpaBUTOHA), a TAaK)K€ Ha aJbTEPHATUBHBIC TEOPUU IpaBUTALUH, NPEUIOKEHHBIE B IOCIeqHee BpeMsa. B mocienHue rojsl
TOJTy4eHbI HaJIe)KHBIE CBUETENILCTBA ACCOMAIIMY HEUTPHUHO BEICOKHX SHEPTHH ¢ OJia3apaMH, KOTOPBIE CKOPEE BCETO SIBIISTIOTCS
CBEPXMACCUBHBIMU YEPHBIMH AbIpaMHU, U TOCTPOCHUE COTIACOBAHHBIX MOJIENEH 3TUX SIBIICHUH TaKXKe SBJISIETCS KpaiHe BaKHBIM
U CBOEBpEMEHHBIM. ByIyT mccienoBaHbl KOCMOJIOTHUECKHE M acTpO(QHU3NYECKUE SIBICHUS, NMPEICKAa3bIBAEMbIE B MOAEIAX
MoIu(UIMPOBaHHON TpaBUTALMH. B mepByro odepenb, OyIyT pacCMOTPEHBI CKaIIPHO-TEH30PHBIE MOAENH TPABUTALUH U
N3y4YCHBI IPOSBICHNUS KBAHTOBO-TIOJIEBBIX 3(P(hEeKTOB, MPEACKa3bIBAEMBIX B THX MOJEIIX.

O:xuaemMble pe3yJibTaThl 110 3aBepPLIEHUH MIPOEKTA:

VY COBepImICHCTBOBAHAE OCHOBHBIX (PCHOMECHOJIOTHYCCKAX MOJENeH 3IeKTPOMAarHUTHBIX (opM (aKTOPOB HYKIOHOB B
[POCTPAHCTBEHHO-MOI00HOM M BpEMEHH-TI000HOH 06/1acTAX 110 (2 Ha OCHOBE TII06ATLHOTO CTATMCTHYECKOTO aHAIM3a JAHHBIX
10 YIPYroMy pacCesHHUIO 3JIEKTPOHOB HAa BOJOpoAe U Aeiitepuu. Peanmusanus moneneil B BUAE NMPOTPaMMHBIX MOJYJIEH
HeifrpuaHoro reHepaTopa GENIE. IIpuoxxeHue pe3ynbTaToB K pacdeTaM CeueHHH KBa3UyIpyroro B3auMoAeiicTBUS HEUTPHUHO
¢ siipaMu B MOJIeTIsIX ¢ Oeryiieit akcuanbHoi Maccoit (Ma™") u SuUSAM*.

Y coBepmIeHCTBOBAaHKE CYNEPCKEHIMHTOBON Monmenn SuSAM™* ¢ MonupUIMPOBaHHONW CKEWIMHTOBOW (YyHKIHEH Ha OCHOBE
I7100aIbHOTO CTATUCTHYECKOTO aHAIN3a JAaHHBIX 110 KBa3HyIPYTOMY PACCESHHIO 3IEKTPOHOB HA Pa3INYHbIX SAESPHBIX MUIICHIX
(ot Bomopoma mo ypana). Wmmmemenrtarus monenu B reHeparop GENIE. IlpenckazaHust MMITyJIBCHOTO pacHpeneCHUs
HYKJIOHOB B SIZIp€ B paMKaX CyIEPCKEHIMHIOBOTO ITOIX0/1a.

YcosepmeHcTBoBanne PK Mojenn pe3oHaHCHOTO HEUTPUHOPOXKACHHS MUOHOB C HCIPABICHHBIMHM BKJIaJaMH B TOJHYIO
aMIUITUTYZy Ha OCHOBE TJ00aJbHOrO CTATUCTUYECKOTO aHalu3a JaHHBIX [0 POXJACHUI0O OJUHOYHBIX IHOHOB BO
B3aMMOJICHCTBUAX (QHTH)HCHTPHHO C BOJOPOIAOM U jedTepueM. Hmmemenrarus wmoxenn B redeparop GENIE.

Pa3paboTka MeTOa pelIeHns] KBAHTOBBIX KHHETHYCCKIX YPaBHEHH, OMUCHIBAIOIINX IEPEHOC MACCUBHBIX HEUTPHHO BBEICOKUX
SHEPTHil B TETEPOTCHHBIX (ACTPOPHU3MUECKUX) Cpelax C YYeTOM CMCEIIMBaHWS HEWTPHHO (BKJIIOYAs CMEIIMBAHUE C
THITIOTETUYIECCKAMHU CTEPUIBHBIMH COCTOSIHUSIMHE), HX KOTEPEHTHBIX U HEYIPYTUX B3aUMOJICHCTBHM C BemlecTBOM. [IpnnoskeHue
TEOPHUH K PacuéTy MPOXOKIACHUs CKBO3b COJHIIE HEHTPUHO, TEHEPUPYEMbIX KOCMUYCCKHMU JTy4aMH B COJTHEYHOH armocdepe
(mpenckazaHue TICTBOPHOTO COCTaBa, YHEPTETHUYCCKHX W YIVIOBBIX pacmpenenenuii). OIeHKa COOTBETCTBYMOMIETo (OHA B
9KCIIEPUMEHTAX TI0 JETEKTHPOBAHUIO HEUTPUHO, 00Pa3yIOIMIUXCS MPU AaHHUTHIISIIIAKA YaCTHIl TEMHOW MaTepUH, TPAaBUTAIIHOHHO
cBsa3anHbIX B COTHIIE.

W3y4yeHue BKI1a/ia HEHTPUHO CBEPXBBICOKUX SHEPTHUii, BO3HUKAIOIINX B MHOTOMEPHOH MO UKAIIMY TPAaBUTALINH, U CPDABHEHHUE
TEOPETHYECKUX OXKHUJIaHUi ¢ HabmoieHussMu Ha fetekTopax Baikal GVD u IceCube.

Brruncienne anexkrpocnalbblX pagMallMOHHBIX IIONPAaBOK K MpoLEccaM 3JICKTPOH-TIO3UTPOHHOM aHHUTWIISILMM, KOTOPBIE
IUIAHUpYeTCsl n3ydaTh Ha Oymymux koiutaizaepax, Bkmouass FCCee, CEPC u Cymnep Yapm-Tay dabpuxy. Cosnanne
KOMITBIOTEPHBIX POTPaMM, KOTOPBIE MOT'YT OBITh HENOCPEICTBEHHO MCIOIb30BaHbI sl CHMYJIMPOBAHUS U aHAJIHM3a JTAHHBIX
9KCIEPUMEHTOB Ha 3TUX KOJIaigepax.

HpI/IMCHGHI/Ie METOAa MAapTOHHBIX pacnpeaeneHI/Ii/i, Pa3BUTOTO B KX,H, I ONMCAaHUA DJICKTPOAMHAMUYCCKUX IOIIPABOK K
mnponeccam, u3y4a€MbIX B COBPEMCHHBIX U 6y,HyHII/IX OKCIICPUMCHTAX B obnactu (1)I/I3I/IKI/I BBICOKHX 3H€pl"l/II>i.

[TocTpoeHne BBICOKOTOYHBIX TEOPETHYECKHX IpefacKa3zaHuil mia mpomeccoB baba-paccesHus Ha Maible M OOJBIINE YTJIHI,
HCTIONB3YEMBIX JUII MOHUTOPHHTA CBETHMOCTH Ha JIEKTPOH-TIO3UTPOHHBIX KOJUTaiiaepax.

Amnanuz IMOJYJCTITOHHBIX MHOTOYAaCTUYHBIX MOJ] pacmnaga Tay-JICITOHOB C Y4€TOM B036y)K)16HHI)IX COCTOSIHUH ME30HOB B
IIPOMEKYTOYHBIX COCTOAHUAX. HOCTpOGHI/Ie COTJIACOBAHHOM CXEMBI ONHUCAHMS TaKHUX pacnaaoB U CO3JTaHUC KOMHBIOTepHOﬁ
IIporpaMMebl JId CUMYJIAIIAN TaKUX ITPOLECCOB.

OzxkugaeMble pe3yJIbTaThl 0 MPOEKTY B TEKYIIEM roay:
[Mperm3uoHHbIN pacuer u cucteMaru3anus 3(Q(GEKTOB pagMallMOHHBIX IONPABOK B aCUMMETPHIO BIIEpEA-Ha3aJ mHpolecca
POXIICHHUS TUJICTITOHOB IIPH aAPOHHBIX CTOJIKHOBeHUsX Ha skcriepumente CMS LHC B pexxume Run3/HL
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HccnenoBaHue CHMHOBOM acCHUMMETPHUM B IPOLECCAX POXKACHUS MCEBAOCKAISPHBIX ME30HOB B MPOTOH-NIPOTOHHBIX
CTOJKHOBEHUSX B YCIOBUSX 3kcnepuMeHTa STAR

Brluncienue cedeHuit TOPMO3HOI'0 HU3JIYUYCHHUA U POXKIACHHUA IMap MNPU HU3BKUX DHEPTHUAX B YCIOBUAX, KOTOPLIC 6yﬂyT
HCHOJIB30BATHC MPU MOJTYUCHUSA MOJIAPU30BAHHOTO MTO3UTPOHHOT'O ITyYKa

OnucaHue ME30HHBIX paclaoB Tay-JCNTOHA U MIPOIECCOB POXKICHHS ME30HOB Ha BCTPEUHBIX ANEKTPOH-TIO3UTPOHHBIX ITyUKax
B ananasone sHepruu 1o 2 I'3B B pamkax U(3)xU(3) monenn HamOy-Hona-Jlazunuo

BBICOKOTOYHBIE BBIMUCIEHUS MAcC JIETKMX KBapKOB MyTeM (uTupoBaHus ksaapatoB Macc n', K'u K°mesonoB k mux
aHAJMTUYECKUM BBIpAXKEHHsIM, NoxydeHHbIM B NNLO nputmmkennn 1/N¢ pasnoxxeHus

Uccnenosanne Bmusinuss NNLO mompaBok k anomanuu Becca-3ymuHo-BuTTeHa, 00yCIOBIICHHBIX SIBHBIM HapylIeHHEM
kupansHoi SU(3)xSU(3) cummeTpun, Ha IIUPUHBL ABYX(OTOHHBIX PAacHa 0B IIMOHA U 3Ta-ME30HOB

AHaTUTHYECKHE BBIYMCIICHUS W YUCICHHBIA aHAJIN3 paaualiMOHHBIX MOIMPAaBOK BBICIIHX MOPSAAKOB K ITpoHeccaM 3JICKTPOH-
HO3I/ITpOHH0171 AHHUTUIIAIUU U MIOOH-3JICKTPOHHOT'O pacCesiHUus B YCIOBHUAX COBPEMCEHHBLIX U 6yJ_'[yHII/IX OKCIICPUMECHTOB.

Brrancenue Bxiaga sHeprum Kasmmupa moneit CTaHZapTHOM MOJAENTH B IDIOTHOCTh SHEPTHH BCEICHHOH B KOH(OPMHOM
KOCMOJIOTHIECKOH MOJIEINH.

HccnenoBanue paccestHUS yIbTPapeNsITUBUCTCKUX HEHTPHHO YEPHON IBIPOH, OKPYKCHHON 3aMarHUYCHHBIM aKKPEIMOHHBIM
JIUCKOM.

HccnenoBanue npoGiieMsl HapylleHUsT HeaOeneBoil KanuOpoBOYHON CHMMETPHH Ul pelleHHus ypaBHeHus SlHra-Mmnica B
PacIIMPSAOLIEMCS IPOCTPAHCTBE C IapaMETPOM OTPHULIATENBHOM CKAISIPHOU KPUBU3HBIL.

Pacuetn 6apI/IOHHOI>‘I U JICOTOHHOU ACUMMCTPUU Bcenennoii B MIpoHeCcCe 3axBaTa TAKCIIBIX HeﬁTpHHO NEPBUIHBIMHA YCPHBIMU
AbIpaMU.

OrneHka IMOTOKAa HEWTPUHO YNBTPABBICOKUX OSHEPrHMi B TIpollecce TeHepalud KOCMUYECKHX JIydell Ipu pachaje WiH
AHHUTWISLUY CBEPXTSDKEIIBIX YaCTULl TEMHOM MaTepUH.

Bo3MokHOE pOXKIECHUE DPENUKTOBBIX HEUTPUHO (DOTOHAMM NpPH TPaHCHOPMAIMU T'PABUTOHOB B (DOTOHBI B KOCMHYECKHX
MAarHUTHBIX HOJIAX

Pe3onanchas OBOJIIONUA EPEXOJ0B MEKAY aKTUBHBIMU U CTEPUIIBHBIMHA HeﬁTpHHO.

OntumMunzanus MK Monenu pe3oHaHCHOTO HEHTPHUHOPOXKISHHUS OAMHOYHBIX ITMOHOB HA HYKJIOHAX M UMIUIEMEHTALUS MOJIENH
B HeTpuHHBIN reHepaTop GENIE.

Ontumuzanys MoJeny Oeryiie akCHalbHONH MacChl IS ONMHCAHMs KBa3HYINPYTOro pPAacCesHWs HEUTPUHO Ha sIpax.

[MosyueHue orpaHuueHNi Ha MapamMeTphbl AIbTEPHATHBHBIX TEOPHUil TPaBUTALIMU W3 HAOIOACHUN TPACKTOPHUHM SIPKUX 3BE3Jl B
okpectHocTH ["anakTuueckoro Llentpa.

I/I3yqu1/1e TPaBUTAIIUOHHOI'O JIMH3UPOBAHUA JJII MOJCIIN TAJIaKTUYECKOI'O LICHTpa U3 TEMHOM MaTtepuu.

HCCJ’IGI[OB&HI/IG TCHEH B OKPECTHOCTAX I'aJIaKTUICCKUX HEHTPOB JIs TOJIbIX CHHFyHﬂpHOCTeﬁ 1 KPOTOBBIX HOP.

CoTpyIHHU4YeCTBO N0 TeMe:

Crpana min T'opon HucruryT Craryc YuyacTHHKH
MesKIYHAPOAHAS

OpraHmu3anus

benapyce T'omens ITTY OOMeH BU3UTaMU Asaksn CJL. + 3 yen.

Bbabuu A.A. + 1 gem.
Jlamkesua B Y. + 4 gern.
Tumommu C.1. + 2 gen.
Yepuuuenko 0.1,
CoBMecTHBIE pabOTHI Apaksan C.JL + 3 uen.

Babuu A.A. + 1 e
Jlamkesua B.U. + 4 gern.
Tumommu C.1. + 2 gen.
Yepuanuenxko 0. /1.

ITY OOMeH BU3UTaMH Amnppees B.B. + 2 yen.
Maxkcumenko H.B. + 1 gexn.
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Bonrapus
Benukobpuranus

Benrpus

BreTHam

I'epmanus

I'penus
Nunua

Wpan
Hcnanus
Hranus
Kanana

Kurait

ITonwma

Munck

Codus
JIuepnyns
Jlonnmon
Bynanemr
Xanoit

XOUMMUH
I'amOypr

Hroccenpnopd
Kapncpys

PerencOypr
TroOuHTeH

[oitten
Perumuon
KanpkyrTa
Cynabena
DTTHMagan

Terepan
I'panana
Heanons
IIuza
Kopnep-bpyx
I'yanuxoy
Jlanpwxoy
Tlexun
Xaiikoy
Karosuue

Kpakos
OrtBouk (CBepk)

Nd HAHB

HUN AIIBI'Y

OUDAN-Cocust HAHB

INRNE BAS
VYH-T

Imperial College
ELTE

IOP VAST

VNUHCM
VH-T

HHU
KIT

UR
VH-T

DESY
UoC
IACS
CuUo
Amrita

IPM
VH-T
UGR

INFN
INFN
MUN

SYSU

IMP CAS
IHEP CAS
HNU

us

INP PAS
NCBJ
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CoBMecTHBIE pabOTHI
OOMeH BU3UTaMH
CoBMecTHBIE pabOTHI

OOMeH BU3ATaMU
CoBMecTHBIEC PabOTHI
OOMeH BU3HTaMU

CoBMecTHBIC PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CornamieHue
CoBMecTHBIE pabOTHI
Cornaniesue

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

Cornamenue
CoBMmecTHBIE PaOOTHI
OOMeH BU3UTaMU
CoBmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMH

Amnppees B.B. + 2 yen.

Makcnmenko H.B. + 1 gex.

Kypoukun 1O.A.
PenpkoB B.M. + 3 yei.
Kypoukun 10.A.
PenpkoB B.M. + 3 yen.
Hnbpuues A.H.
Nneuues A.H.
Tanbckuit M.B.
[[Taopos B.A.
Tanbckuit M.B.
[MManopos B.A.
bakanos /l.
Amnppeonynoc K.
Macaku Xopu
Kapxksitnen T.
By Xoa buns

Xa Txanp XyHr
Tpan LI.T.
Besyrnos M.A.
Beperun O.J1.
Kuaune B.

Mok C.

[Hunnep C.
ITukensuep A.O.
Menbuaukos K.
Beperun O.J1.
JIrooosunknii B.E.
®orenb3aHr B.
Puman C. + 1 uwemn.
Koycsoc C.

Poii Cypos

T'opait M.
Joxioru Jlakmmu OIT
Jlakmvu [Ix. Hamk
Ipunxkant B.
Azmsu K.
T'oxapumyp M.
Amapo 2.C.

Cumo U.P.
CanTopemu @.
Xenpukccon .
Bapkanosa C.
Anexceesc A.T.
3oy JL.

Wxan I1.

Kamur I1.

Ce SL.IL.

Yen. X.

Manku Pyan + | gen.
Konr XK.C.

I'my3a S1.

Bomc 3.
[MumanoBckuii JI.



IopTyranus

Poccus

CepbOus

CroBakus

CIOA
Dunnauausa
OpaHuus
Xopsarus

Yunan

IBenus

Koumbpa
BnaguBocTok
JyOna
Hpkyrck
Mocksa

Mockaa, Tpounk
HoBocubupck

IIpotBHHO

UepHorosioBka
Bbenrpan

Bbparucnasa

Vsiiko
XenbCUHKU
TTapmx

Cakie
3arpeb

Apuka
CaHTBITO
CTOKI0JIbM

ucC

JABOY

Toc. ya-t "Iyona"
ury

UJACTY CO PAH
UTO®

HUUSD MT'Y
WS PAH

nsid CO PAH
HI'Y

NDBD

UTO PAH
AOB

INS "VINCA"

Cu
IP SAS

BU
HIP
ENS
UPMC
IRFU
RBI

UTA

UNAB CTEPP
KTH
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CoBMecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTAMU

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC paOOTHI

CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

biun A X.

Xunnep b. + 3 yen.
T'epacumentox H.B.
loit B.A.

MomnoukoB A.B.
ApbOy3osa E.B.
bynues HM.
Pamxa6os A.E. + 1 gem
Bbopk JI.B.
IInatonoBa M.
Kupnuanaukos /.

JIn P.H.

Bonnaps A.E.
Honros A /L.
Kpasuenko E.A.
ITanacenko JILA.
TTo3nusaxos H.A.
Pynenko A.C.
Bopnsakos B.I'.
Kynpos U.E.

Poranes P.H.
Beprenec C.H. + 2 gen.
Mosanosuu I1.
ITonosuu JI.

bopxka B.

Bopxka /1.

MopanoBuu 3.
Hdyormakosa A.3.
Hyonmuka C. + 5 gem.
JlunTait A.

Bopn 5.@.JL.

Yury K.

Kapp XK.O.

Tebep C.
Tomaszu-TI'ycradpdcon .
AntunuH O.
ITanononoyc I1.

Asina 11.

3amopa-Caa /.
Buxonen C.



01-3-1136-2019

Teopml SICEPHBIX CUCTEM

PykoBoaurtenn Tembl: Anronenko H.B.
IxuoeB A.A.
Epmos C.H.

YyacTByolIHe CTPAHBI M MEXKIYHAPOIHbIE OPraHU3aIUH:

Amxup, Apmenust, benapyce, benbrust, bonrapus, bpaswnms, Benukoopuranus, Benrpus, ['epmanus, ['penus, Eruner, Uaans,
Wpan, Ucnanus, Uranus, Kaszaxcran, Kurait, JIutBa, Mekcuka, Hopserus, ITonpma, Peciyonmka Kopes, Poccusi, Pymbraus,
Cep6us, CiioBakus, CIIIA, Y36ekucran, ®panmms, Yexus, [Isenus, FOAP, Snonwns.

H3yuaemas npodemMa U OCHOBHAS LieJIb HCCIIeJOBAHUIA:

B pamkax TeMbl IpearonaraeTcsi HCcieI0BaHHE M PEeIIeHNe aKTyallbHBIX Mpo0ieM (QU3UKY sapa, CUCTEM MaJloro YKCia Tel,
PENSTUBUCTCKON siiepHOW (pu3nkm, simepHON acTpoM3MKH M HEJIMHEWHBIX KBAHTOBBIX mporeccoB. VccienoBanus Oyayt
CKOOPAMHHUPOBAHKI C MPOrpaMMaMy paboT Ha IKCIIEPUMEHTAIIBHBIX YCTAHOBKAX, UCTIOJIB3YIOIINX BEICOKOMHTECHCUBHBIC ITYYKH
CTaOMJIBHBIX W/WITU PaJoaKTUBHBIX siiep npexae Bcero B OUSIU (SHE-¢pabpuka, ACCULINA-2), Ho Takxe u B Mupe (FAIR,
ISOL ycranoeku, SPES, SPIRAL2, FRIB, RAON, HIAF, iThemba LABS, ELI-NP). MccnenoBaHusi CTONKHOBEHHM TAKEIBIX
MOHOB BBICOKMX OJHEPIMHA M SBJICHHS IIBETOBOH MPO3pavyHOCTH OyAyT cBs3aHbl ¢ mnpoektoM NICA. Ilnanupyrorcs
IIMPOKOMACIITA0OHBIE MCCIEIOBAHUSA CTPYKTYPHI SK30THUSCKUX SAep, AMHAMHUKH SACPHBIX PEaKIHid, CBOWCTB U CIOCOOOB
MONMYYCHHSI CBEPXTSDKEINBIX saep. 3aJada COCTOUT B TOM, YTOOBI BKIIOYUTH B JUHAMHUKY SIIPO-SAACPHOTO B3aMMOACHCTBHA
UCCHTIAIINIO B TU(G(Y3HIO0 U COXPAaHUTH CYITHOCTh KBAHTOBOW MHOTOYACTUYHOW MPUPOIBI CTAIKUBAIOIINXCA saep. M3yuenne
CHCTEM C MaJIBIM YHCIIOM YacTHUI] HEOOXOINMO TAKXKE C IENTBI0 OMICAaHUs PE30HAHCHBIX MTPOIIECCOB B SICPHOH BH3NKe U pr3uke
BBICOKMX JSHepruil. I[IpencTaBisiioT HWHTEpeC WCCICIOBAHHUA HEIMHEHHBIX KBAaHTOBBIX IIPOIICCCOB B OYEHb CHIIBHBIX
MOJISIPU30BaHHBIX NMEKTPOMArHUTHBIX IMOJISAX, KOTOPbIE JTOCTUTAIOTCS B KOPOTKUX BBICOKOUACTOTHBIX JIA3EPHBIX MMITYJIbCaX.

IIpoekTsl 10 TEMe:

HaunmeHoBaHMe IpoeKTa PykoBoaurenu npoekrta udp npoexra
1. MukpockomHdecKre MO JIIs Jxnoes A A. 01-3-1136-1-2024/2028
9K30THYECKUX SACP U AACPHOU
acTpor3uku
2. HwuskosHepreTuyeckas siiepHas JHHAMHUKA Epmos C.H. 01-3-1136-2-2024/2028
1 CBOMCTBA SIAEPHBIX CUCTEM Apamsu I'.T.
3. KBaHTOBBIE CHCTEMBI HECKOJIBKHUX YACTHI] Motosunos A.K. 01-3-1136-3-2024/2028
Menexuk B.C.
4. PenaruBUCTCKAs AaepHAs TUHAMAKA Bonnmapenko C.I'. 01-3-1136-4-2024/2028
Y HeJIMHEHHbIE KBAaHTOBBIE NTPOLIECCHI Jlapuonos A.b.
IIpoekTni:
HauMeHoBaHUe MPoOEKTa PykoBoIUTEIM MPOEKTA
JlaGoparopust  OTBETCTBEHHBIE OT JIAOOPATOPUH
1. MukpocKkonHYecKHE MO/IETH Jl:xnoeB A.A.
IS AK30THYECKHUX siIep U siAePHOIi
acTpouznku

JIT®  Apcenses H.H., bansoynes E b., bopzos U.H., Bnosun A.U., Bumnesckuii [1.11., ['anes X.I'., Ky3emun B.A.,
Mauos JI.A., Mapasiban M.A., Mononnosa 1.B., Hecreperko B.O., Ceeproxun A.Il., Ctparan I'.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!

[TpoekT nocpsiieH pereHnto GyHIaMeHTaIbHON 3aJaull COBPEMEHHOH sIJIEpHOM (QU3UKN — pa3paboTKe M COBEPILICHCTBOBAHUIO
CaMOCOTJIACOBAHHOTO MMKPOCKOIMYECKOTO TOAXO0Ja K OINHCAHWIO CTPYKTYPHI OCHOBHOTO M BO30YXKICHHBIX COCTOSHHA
OK30TUYECKHUX U CBEPXTAKEIIBIX aTOMHBIX SAJICP, a TAKKE NMPEACKA3aHNUIO X pacrIaIHbIX cBoicTB. Takoi IoAX0Q HCOGXO]II/IM, C
OJTHOW CTOPOHBI, JJIS1 COCTABJICHUS HAYYHOW IIPOTPaMMBI COBPEMEHHBIX ycKkopuTeneit Tspkenbix noHoB (SHE-Factory 8 OV,
SPIRAL2 B GANIL, FAIR B GSI, RIBF B RIKEN) u nHTEepIpeTainy MojydaeMbIX Ha HUX pe3ynbTaToB. C ApYroi CTOPOHHI,
MOTPEOHOCTH B HaJEKHBIX TEOPETUUECKHUX SIICPHBIX NAHHBIX aKTyaJbHa M AJISI MOJACITHUPOBAHUS PA3INIHBIX aCTPOPUINIECKUX
IIPOLIECCOB.
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Hcnonb3yemsblii B pamkax [Ipoekra caMmocoriacoBaHHBIH MUKPOCKOITMUECKHH OAXO0/ K OIIMCAHHUIO OCHOBHBIX U BO30YKJICHHBIX
SICPHBIX COCTOSIHWH OCHOBaH Ha oObeAMHEHMH MeTona (yHKuMoHana mioTHocTH SHepruu (PIID) m KBazuyacTU4HO-
¢ononnoit momenu sapa (KOMS). Meron PIID xopomo 3apekoMeHIOBa ce0s B IIOOANBHBIX pacyérax SAEpPHBIX
XapaKTepUCTUK W B HCIIOJIb30BAHWM TMOJNYYEHHBIX Ha €ro OCHOBE JAaHHBIX B acTPO(U3NYECKOM MOJEIHPOBAHHU.
Vcnionp3oBaHue CBSI3U MPOCTHIX M CI0XKHBIX KoH(urypanuii B pamkax KOMSI Ha ceroqHsmHuil 1eHp SBISIETCS MPAKTUYECKH
€ANHCTBEHHBIM CIIOCOOOM IO3BOJIIIOIINM BBIMTH 32 paMKa TapMOHHYECKOTO HMPHONMKEHHS C HCIIOJIB30BAHHEM OOJBIIOTO
KOH()MT'YpanMOHHOTO NTPOCTPAHCTBA He Hapymas npuHnun [laymn.

OxuaaeMble pe3y/IbTATHI M0 3aBePIIEHUH MPOEKTA:
Okcrpanonsanus Gopmel U mapamerpoB ®DIID 3a mpexensl nommeel crabmisHOCTH. Ocoboe BHHMaHHE OyAET YAEICHO
N30BEKTOPHBIM CBOICTBAaM, HI'PAIOIINM PEIIAIOIIYIO POJIb B SAPax ¢ OOJBIIONH HEHTPOH-IPOTOHHON aCUMMETpHEH.

C ucnonp3oBaHKeM enuHOro Hadbopa napamerpoB OI13 OyzneT npoBeneHO HCCIeA0BaHUE BIMSHUS B3aUMOJICHCTBHS IIPOCTHIX
U CJIOKHBIX KOH(UTYpalnii Ha CBOMCTBA 3apsJ0BO-HEUTPAIBHBIX U 3apsI0BO-00MEHHBIX SIIEPHBIX BO30YK/IECHUH C y4ETOM UX
PE30HAHCHOM CTPYKTYPBI, @ TAK)KE HA PaclaJHbIe XapaKTEPUCTHKU sIJIEp HA TPAHHUIE CTAOMIBHOCTH.

PazpaboTannbie camocoriacoBaHHble Meroasl PIID OynyT NpUMEHSATHCA K M3YYEHHIO Oera-pacmaga B KOHTEKCTE
acTpo(U3MIECKOTO I-IpoLiecca U CIa0bIX SAEPHBIX PEaKIMi ¢ HArPETHIMU SAPAMHU B PA3IMIHBIX aCTPOPHU3MIECKUX CIEHAPHIX
(B3pBIBBI CBEPXHOBBIX, 3BE€3/IHBIN HYKJICOCHHTE3 U 00pa30BaHNE HEHTPUHO).

[penckazanue anbGha-CreKTPOB CBEPXTHKEIBIX sAep Ui IUIAHHUPOBAHUS OyaylIMX SKCIepUMEeHTOB. M3yueHue anbga-
pacnaioB U3 U30MEPHBIX COCTOSIHUM, a TAK)KE IEJICHUS U3 3TUX COCTOSTHUI.

C 1enpio M3y4eHHS KOHKYPECHIIMH PA3IMYHbIX MOJ paJfOaKTHBHOTO paclaia CBEPXTSDKENBIX sIep AN HUX OymyT
OCYIIIECTBIICHBI PacuéThl BPEeMEH KHU3HH OTHOCHTENIHLHO 3aXBaTa OPOUTANBHBEIX 3JIEKTPOHOB U £ pacmaiga ¢ y4yeToM BKIajia
MIEpEX0JI0B MEPBOTO MOPSIKA 3aMPeTa M BIUSHUSA SACPHON 1edopMarny.

M3ydeHue 3BOIIOIMU Maru4ecKrux 4YUCes B 3aBUCMMOCTH OT COOTHOIIEHHUS HEUTPOHOB M MPOTOHOB B siApE U INpEICKa3aHue
HOBBIX SIEP C 3aMKHYTBIMH (T101)000JI0UYKaMH BOJIM3H I'PaHMI] IPOTOHHOM U HEUTPOHHOH CTaOUIBHOCTH.

Brrsscaenue PO TCH30PHOT'O BSaHMOHeﬁCTBHﬂ B OIIMCaHUHA Cbpal“MeHTaI_II/II/I TraMOB-TCIJICPOBCKOI'O pE€30HAaHCA U 6eTa-pacna;[a
9K30THUYCCKUX AAECP.

HccnenoBanue B3aMMOJICHCTBHS HEHTPUHO C BELIECTBOM, BKHOTO Ul PAa3IMYHBIX acTPOPU3NYECKUX SIBICHHN: B3PBIBBI
CBEPXHOBBIX, CIIMSIHUE HEUTPOHHBIX 3B€3J U T.[. BBISICHEHHE pOJIM HEYNIPYTOro paccessHusl HEUTPUHO Ha SApax U MarHUTHOTO
10JIs1 B IIPOLIECCE TEPMaAIU3ALMY HEUTPUHO.

HpOBeZ[eHI/Ie paC‘IéTOB paanyCcoB pacnpeAcjCHUuA 3apdaa U MaTtepuu i JJIUHHBIX HM30TOINMYCCKHUX IEIMOYCK, BKIIOYAA
I[e(I)OpMI/IpOBaHHLIG sapa. TeOpCTI/I‘{eCKI/Iﬁ aHaJIN3 U30TOMUYCCKOI'O MMOBEACHUS PaANyCOB U Ha6J'IIOI[aGMBIX aHOMaJIUH.

OsxnaeMsble pe3yJbTAThI 0 MPOEKTY B TEKYIIEM TOY:
AHanu3 B3aMMOCBSI3M MIMTMU U TOPOUIIbHBIX E1 BO30YX/IeHUiT B paMKax NMpHOIMKeHHs: XaoThdeckux ¢as ¢ cuinamu Ckupma.

ITouck nposiBnenuit TopongansHoit E1 Moab! B peakuuu (e,e’g).
IMpenckazanue nmapHbBIX BUOPALMiA B M30TOMAaX HOOEIHSI.

Nsyuenne ['urantckoro JlumonpHOro Pe3oHaHca M COMyTCTBYIOIUX KOJUICKTUBHBIX CTUHOBBIX M2 (K™ = 07, 1°) cocrosHuii B
paMKax MeTo/1a MOMEHTOB (QyHKIINH Buraepa: pacuet sHepruii BO30YXKACHUS U MPUBEICHHBIX BEPOATHOCTEH MEPEX0I0B.

Amnanu3 BKJIaaa 1ByX(OHOHHBIX KOH(pHUTypannii B pOpMHUPOBAHIH CIFH-JUIIOIEHOTO PE30HAHCA.

Brrunciienue ckopocteld 0OBIYHOTO 3aXBaTa MIOOHOB YETHBIMH HM30TOIAMH CEJICHa W Oapusi B CBS3M C SKCICPUMCHTaMHU,
npoBoaumbiMu B JIATT OUSUN.

HCCHC}IOBaHHe HH3KOJIC)KAIIHUX KOJIJICKTUBHBIX COCTOSIHUH B HeﬁTpOHHO-H36BITOqHBIX m3orTonax Ge.

HccrenoBanne HU3KOJEKAIMUX KOJUICKTUBHBIX BO30YXKICHHH B OOJNACTH AaKTHHHIOB B pPaMKaX MHKPOCKOITUYECKOM
obomoueuHo Bepcuu Moenu bopa-MoTrenbcoHa.

Nsyuenne EC/B* pacnasa cBepXTSKENBIX S/IEP C YISTOM BKJIAJIA 3aPEIICHHBIX TIEPEXO0/I0B.
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2. HwuskosHeprernmyeckas siiepHast Epmos C.H.
JAUHAMMKA U CBOHCTBA s1IePHBIX Anamsan I''T'.
cHucTEeM

JIT®  Anmomume D.X., AuapeeB A.B., Autonenko H.B., be36ax A. H., [Ixonoc P. B., Kanannapos I1LA.,
Mapnsi6an E.B., Hasmutaunos P. I'., Hacupor A K., [lamka X., Paxmarunexan A., Poros U.C., Caprcsu B.B.,
IIneitgman T.M., Illyneruna H.b.

JIMT  byma 4., Huxonos D.I".
JSIP IIsatxos HO.B.

Kparkas anHoTanus M Hay4yHoe 000CHOBAaHHe:

Llenp mpoekTa — H3y4YeHNEe BaXKHBIX TUHAMHYECKHX SICPHBIX IPOLECCOB, TAKUX KaK CIMSIHUE, KBa3HeIeHHE, MHOTOHYKIIOHHbIC
nepenayy, 3axBaT U pa3pai. VccienoBaHns OKOJIOMOPOTroBEIX 3()(GEKTOB TPeOYIOT SAMHOTO OIMMCAHUS AACPHON CTPYKTYpPHI U
peakuuii. [IpropureroM Oyner pa3paboTKa KIaCTEPHBIX MOZENEH, KOTOPBIE IIO3BOJIAT 110 HOBOMY B3IJISHYTh Ha OCOOCHHOCTH
CTPYKTYPBHI S7ep B BO30YXKJICHHBIX COCTOSIHUAX. [ImaHupyeTcs nanpHeliliee pa3BUTHE MOJIHOCTHIO KBAHTOBOW MOJIENIH paciaga
cnabocBsA3aHHBIX sifep. MUKpPOCKONUYECKHE TPaHCIOPTHhIE KOI(DGUIMEHTH M SAPO-AJCpPHBIA IMOTEHUIWaNn OynyT
UCIIOJNIb30BaHbI B MOJICIIH JABOHOM SIIEPHOM CUCTEMBI [Tl OMMCAHHUSIMHAMUKY CIUSHUS SIEP.

CrenyeT AeTanbHO U3YUYHTH BIMSHHUE CPENbl HA CKOPOCTh aCTPOGHU3MUYECKUX Peaknuil. ITo TpeOyeT NalbHEHIIero pa3BUTHA
TEOPHH OTKPBITHIX KBaHTOBBIX cHcTeM. HeoOXxommmo paccMOTpeTh HHM3KO3HEPIeTHUYECKHE HUITOJIBHBIE BO30YXKICHHMS,
MIPEATION0KUTEIBHO UTPAIOIINE 3aMETHYIO POJIb B 3B€37THOM HYKJICOCHHTE3E.

W3y4yeHue siiepHBIX CBOWCTB B 3aBUCUMOCTHU OT SHEPTUH BO30YKICHUS HEOOXOIUMO JIJIsl BBIABICHUS 3P (PEKTOB, BEIXOASIINX
3a paMKH{ ONMCaHUsI CPEIHETO MoJisl. B HarpeThix siapax NOBEPXHOCTh NOTEHIHAIBHON SHEPTHH M3MEHSETCS TaKUM 00pa3oM,
YTO BBICOTA Oapbepa JIeNIeHuUs U1l CBEPXTSDKEINBIX sifiep yMeHbliaeTcs. [ToaToMy nzydenue 3aTyxaHus 000J104eYHbIX (P PEKTOB
C pOCTOM SHEPruu Bo30YKICHUS BAXKHO JUISl OLIEHKU CTAOMIIBHOCTH BO30YKICHHBIX TSDKEIIBIX S/IEP.

Wzydenne o0pa3oBaHUs CBEPXTSDKENBIX coequaeHu ¢ Z=119 u 120 B peakIusix CIUSHUS JOIDKHO OBITH IIPOIOIDKEHO Ha OCHOBE
MHUKPOCKOIIMYECKOTO paccCMOTpeHus. byayT Taxke paccMOTpeHbI 0COOCHHOCTH KBa3HJCICHUS, KOHKYPUPYIOLIETO C TOJHBIM
ciusiaueM. Paccumrtansele pacnpeneneHus mo Macce M TKE mponykToB KBasuzmeneHHs IUTAHHPYETCS CpPaBHHUTH C
pacIpeeneHIIMH IPOAYKTOB JereHus. HoBbIe H30TOIBI TSHKEINBIX si/iep, KOTOPbIE HEBO3MOKHO TOJIyYHUTh B PEAKIUSIX TIOJIHOTO
CIIMAHUS, MOTYT OBITH IOJTydeHBI B peakusx nepemayn. [103ToMy HEOOXOIUMO YITydIIEHHE TEOPETUYECKOTO aHaJN3a ITHX
peaxImii, BKIIOYCHHE Iepeladyd KJIacTepOB NpPH ONHCAaHWKM MEXaHU3Ma peakuuid. JIomKHO OBITh HMPOJOIIKEHO H3ydeHHE
00pa30BaHUs HOBBIX M30TOIOB CBEPXTSDKENBIX SAAEp B KaHAJIaX HCIAPEHUS 3apsOKEHHBIX YacTHI, YTOOBI HalTH Hambolee
MOJXOISIIIME PeaKkIyy Jyist Oy IyIINX SKCIIEPUMEHTOB.

HpeI/IMyH.[CCTBOM KIIACTCPHOI'0 1MOoAXO0Ja ABJILACTCA OJAHOBPEMCHHOC ONHMCAHHE O-pacliaila W CIIOHTAHHOI'O MACJICHUSA U3
OCHOBHOTI'O COCTOSAHHS KAaK Y€THO-YCTHBIX, TaK U YCTHO-HCYCTHBIX SAJACP € OAHUM U TCM KE Ha60pOM napaMeTpoB. B atom xe
MOAXOAC CJICAYCT M3YYUThb ACJICHUC M3 U30MCPHBIX COCTOSIHUH U BBIHYKJICHHOC JCJICHHUC. B ClIydac YCHCIIHOTO OIMCAaHHA
OKCIICPUMCEHTAJIbHBIX JaHHBIX MOXXHO 6yz[eT NO-HOBOMY B3IJIAHYTbH Ha IMPOLECC ACIICHUS.

Osknaemsble pe3yJabTaThl N0 3aBePLIEHHN MPOEKTA:
Co3aHne HOBBIX TEOPETHYECKHX MOJXOMOB M MOJeNeil A OonucaHWs M TNpelCKa3aHUs CBOWCTB HECTAOWIIBHBIX sep H
9K30THYECKUX SIIEPHBIX CHCTEM, UX IIPUMEHEHHE B aCTPOGU3NIECKUX 3a7adax.

OOBsACHEHHE MEXaHU3MOB pCaKL[I/Iﬁ AA€p € HaCTULlaMU U sI/ipaMy B IIMPOKOM JIUAIIa30HE 3HCpl"HI7[.

VYTouHEeHUE IrpaHul] TPOTOHHOM W HEWTPOHHOH crabwibHOCTH spep. Ilomck 3aMKHYTOW HPOTOHHOH OOOJIOYKH TIOCTe
Pb. Pa3paboTka MeToa OMpeieNiCHUs ONTUMANTBHBIX PEAKIUl A7t OJyYeHHs ONPEASICHHOTO H30TOIA.

HccrnenoBanue IUHAMUKH CIFSIHAA U eneHns. OnpeneneHne Ha0moqaeMbIX Ui pa3/IeNIeHIs KAaHAIOB CIUSHUS U ICTICHUS.
HccnenoBanne BIUSHUS OKpYsKarolel cpesibl Ha acTpodu3ndecKie peaxiyy.

W3yuenne n3MeHeHus: CTPYKTYpHI spa B 3aBUCUMOCTH OT TEMIIEpPAaTyphl U YIJIOBOIO MOMEHTA; POIH KIACTEPHBIX CTEHNEHEH
cBOOO/IBI B SIEPHBIX BO3OYKICHUAX; CBOIICTB CBEPXTSDKEINBIX SIIEP.

HCCHC}IOBaHI/Ie CBOICTB HECTAOMIIBHBIX AACPHBIX CUCTEM, BO3ZMOKHOCTHU MHOFOHCﬁTpOHHOFO paanoaKTUBHOI'O pacmiaga.

OskugaeMble pe3yJibTaThl 10 MPOEKTY B TEKYIIEM Toay:
HccenoBanue CTPYKTYPhI CBEPXTKENbIX Sep, IPHHAIEKAIINX IIEToUKe aab(a-pacnana *EMc.

HccnenoBanne mnoreHnuansHON moepxHocTu cBepxTsokenbix siep (Th, Fm, Hs) B 3aBucuMocTH OT TemmepaTypbl Ipu
Pa3TMYHBIX Ae(opManusiX CHCTEMBI.
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HccnenoBanue napaMeTpoB IUIOTHOCTH ypoBHeH cBepxTspkenbix siuep (Th, Fm, Hs).
OreHKa BepOATHOCTH AIMICCHU HEHTPOHOB U3 cBepxTspkenbix saep (Th, Fm, Hs).

Pa3paboTka MeToJa ONMCAHUA CHMHOBOIO PpACIIPEENCHHs, M3BICYEHHOIO U3 M3MEPEHHOM TaMMa MHOXKECTBEHHOCTH B
KOppeJIAIUK ¢ 00pa30BaHUEM OCTaTKOB MCIIApeHus, B peakuuax 60+208Ph, 180+208S5m, 160+154Sm u 32S+1%4Sm,

HccnenoBanre Gpu3nveckux NPUUUH OTCYTCTBUS BBIXOJa MIPOIYKTOB KBAa3UAEICHHS NPU CTOJKHOBEHHSIX TSDKEJIBIX HOHOB MPU
SHEPTHSX BEIIIE KyJIOHOBCKOTO Oapbepa.

I/ICCHC,HOBaHI/IC TMIPOABJICHUA MEXaHN3Ma MHOTOHYKJIOHHBIX I€pe€aav B pECAKOUAX ITOJHOTO CIMSAHUSA AACP IPU CTOJIIKHOBECHUIAX
TAXKCIIBIX HOHOB.

Hpeacxa3aﬂne TOHKOM CTPYKTYPbI anmba-pacnaHOB CBECPXTSKECIIBIX AA€P, YTO MMO3BOJIUT IMOJTYYUTH I/IH(l)OpMaHI/I}O 0 HMKaMIINIX
BO36y>K[[eHHI:IX COCTOSAHUAX JaHHBIX AOCP.

OOBsICHEHHE SKCTIEPUMEHTAIFHO HA0II0JaEMOT0 OTCYTCTBHS KOPPEISIINI MEKAY YIIIOBBIMA MOMEHTaMH OCKOJIKOB JICIICHUS B
paMKax KBaHTOBOMEXaHNYECKOTO aHAJIM3a yIJIOBBIX KOJIEOAHHUH B TOUKE pa3phIBa.

HccnenoBanne M30CIMHOBOM 3aBUCMMOCTH OTHOILIECHHMM MapamMeTpoB IUIOTHOCTH YPOBHEHW B pa3iMYHBIX KaHallax pacnaja
CBEPXTAKEIBIX AIEP.

Pacuer cBOHCTB IPOJYKTOB CIIOHTAHHOTO JIEJICHHSI TPAHC(EPMHUEBBIX SAEP C YIETOM SBOJIOINH IBOWHON SIEPHON CHCTEMBI K
Touke. Pa3poiBa.

Pacuer Bbixozia GoTosiepHbIx peakiuii 2°Bi(y,xn) u 2°°Bi(y,pxn) u aHau3 posiv NpeIpaBHOBECHON SMUCCHH HYKJIOHOB B 3THX
PEAKIHsX.

OmnucaHue SMHUCCUU KJIAaCTCPOB B MOJIAPHOM U NEPIICHAUKYJIIAPHOM HallpaBJICHUAX B ITpoLeccax TpOﬁHOFO JCIICHUA.

[Tpumenenne npuOIIKeHNsT «0Opa3oBaHME-pacial» B paMKax MOIETH JBOWHON SAEpHOI CHCTEMBI AJIsl pacdyeTa CedeHMH
CHHTE3a CBEPXTSDKEJIBIX JJIEMEHTOB.

W3y4yeHune 3aBUCUMOCTH TOHKOH CTPYKTYpPHI alib(a-pacrajia YeTHO-4YETHBIX sIep aKTHHHIOB.

Pacuer crekTpockonuueckux (akTopoB anb(a-pacmaza Ha OCHOBE MOJENIW JBOMHOM SIEpPHOH CHCTEMBI, C Y4eTOM
OTHOCHTEJIFHOTO JIBIKEHHUS alib(a-uacTUIlbl U T0OYEpHETO sIpa.

Amnanus cBoifcTB HU3KONEKamMuX 2* Bo30yxaeHui B nzoTonax *8Ge.

Pacuer noBepxHOCTEM MOTEHIIMATBHOM SHEPTUU U MACCOBBIX TAPaMETPOB B paMKax PEISITUBUCTCKON MOJIEIHN CPEHErO MO C
Pa3HBIMU MapaMeTpU3aUIMH (PYHKI[HOHAJIA TJIOTHOCTH SHEPTHU.

BhluuclieHHe pealucTHUecKuX (yHKIMH Npoduis M CIEKTPOB SMMCCHM YeThpeX HykJIoHOB B peakuuu H(He, *He)'H --
> 3H+4n

3. KBaHTOBBIE CHCTEMBI HECKOJbKHX MotoBuios A.K.
YaCTHIL Meanexuk B.C.

JIT®  Bamumonaa A., Bunnukuit C.1., Ixxanceittos /., Eropos M.B., Kosans E.A., Konranosa E.A., Kongparses B.H.,
Mansix A.B., ITonos 1O.B., Pakutanckuii C.A., ConosbeB E.A., agmexpu C.A., 3 cryaenra

JAIT  Kaprasues O.1.
JINT  Tyces A.A., YUynyyn6aatap O.
JI®OBD Kopobunma A.A.

Kpatkas aHHOTanusl M1 HAy4YHOe 000CHOBaHMe:

[IpoexT HampaBiieH Ha HM3Y4EHHE CBOHCTB CHCTEM, COCTOSIIMX M3 HEOOJBIIOr0 HAabOpa KOHCTUTHIOCHTOB SACPHOMH,
CyOBSIIEpHON MM aTOMHO-MOJIEKYJISIPHOH NPHUPOABL. MaJoCTh Yiciia KOHCTHTBIHTOB B CHCTEME TI03BOJISIET CO3IaBaTh U
HCTIOJIB30BaTh MAaTEMATHYECKH CTPOTHE, TOYHBIE M TIOCIIEIOBATEIbHBIC MOAXOABI K €€ HCCICIOBAaHHI0, HE TpeOyromue
JTATbHEHIINX YIPOIIAOMMX (PU3HYECKUX MPEANoIoKeHHH M npubmmwkeHuid. Llenplo mpoekra sBisieTcst pa3padoTKa |
COBEPIIEHCTBOBAHNE METO/I0B YUCIICHHOTO PEIICHHS MAJIOYaCTHYHBIX 33/1a4 B SIIEPHOM, aTOMHOI M MOJIEKYJISIpHOH (H3HKe,
a take B actpodusuke. Ha ocHoBe pa3paOOTaHHBIX MOJXOJOB M METOMOB B paMKax IPOeKTa OyayT HMpOBOIWTHCS
YHCIEHHBIE PACUYEThl PA3IUUYHBIX KOHKPETHBIX MaJI04aCTUUHBIX CUCTEM.
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OsxnaeMble pe3yJbTaThl N0 3aBePIICHHN MPOEKTA!

Pa3zpaboTka W pa3BHTHE MOAXOJOB M METOJOB TECOPHUHM MAJIOYACTHUYHBIX CHCTEM, Pa3pelIeHHE HEKOTOPBIX BCE ele
OCTAIOLINXCA B 3TOH TEOPUU MAaTEMaTHIECKUX BOIPOCOB U MpobieM. BHeceHne Bkinaga B pa3BuTue e(hMMOBCKOHN HU3UKH —
YCTQHOBJICHHE HOBBIX YHHBEPCAJbHBIX 3aKOHOMEPHOCTEHl B IOBEACHUU YJIBTPAXOJOJHBIX MAalOYaCTHUYHBIX CUCTEM,
BKJIIOYasl CUCTEMBI HECKOJIBKUX YaCTHIl Ha perieTke. UncIeHHble pacueTsl CBOMCTB YIbTPaXOJIOJHBIX TPEXaTOMHBIX CHCTEM
B e(pUMOBCKMX M Tpenbe(hMMOBCKHX COCTOSHHMSAX Ha OCHOBe ypaBHeHMH PanneeBa. Teoperndeckoe HcCie0BaHUE
HECTALMOHAPHBIX CUCTEM M, B YaCTHOCTH, M3Y4YEHUE MAJIOUACTHYHBIX CUCTEM B MEPEMEHHBIX BHEIIHMX HOJSIX. AHAIU3
3aa4 Ha CBSI3aHHBIE COCTOSIHUS U TIPOLIECCOB PACCesHHs B MaJopa3MEpHBIX CHCTeMaX HECKOJbKUX dacTull. Pa3Butue
JMHAMHYECKOH ainabaTHYeCcKOi TEOPUHU U TEOPUH CKPBITHIX IIEPECeUeHU ypOBHEH moTeHInansHo sHepruu. [Tpunoxenne
9THX TEOPUH K HEYNIPYTUM NIEPEX01aM B aTOM-aTOMHBIX CTOJIKHOBEHHSAX.

OskugaeMble pe3yJibTaThl 110 IPOEKTY B TEKYIIEM ToAy:

HccnenoBanne CTpYKTYpBI Tallo siep B pEAKIMAX pa3Bana B KBAHTOBO-KBa3HKIACCUIECKOM MOIXOJE.
Pa3Burue MeTos0B pacyera poTalMOHHO-BUOPAIIMOHHOTO CIIEKTPa KOJUIEKTUBHON MOJIENT aTOMHBIX sIziep.
HccnenoBanus CTpyKTYPHBIX 0COOEHHOCTEH JIETKUX ClIabOCBsA3aHHBIX SIEP B IPSIMBIX SACPHBIX PEAKIHX.

I/ICCHCZ[OBaHI/Ie SHTAIBIIHN ancop6u1/m HCKOTOPBIX CBCPXTSIKCIIBIX 3JICMCHTOB U UX COGZ[I/IHGHI/Iﬁ Ha OBCPXHOCTHU CCJICHA
HCXO0Jd U3 NCPBLIX IPUHIUIIOB.

HccnenoBanue CBOMCTB MOTOKOB HEUTPUHO MAarHUTOPOTAIMOHHBIX CBEPXHOBBIX C yYE€TOM PE30HAHCHOTO CMEIIMBAHUSA
apoMaToB U MEPCIEKTUBBI HAOIIOICHUSI.

[Mouck 6e3nnppaKIIMOHHBIX PEIICHUH I CBA3aHHBIX COCTOSIHAN MOJCTHHOM OTHOMEPHOH TPEeXYaCTUIHON 3a1adu.

Pa3paboTka TeopeTndeckoil Moieny IOpPOroBOr0 Pe30HAHCHOTO YCHUJICHUS POXKICHUS JIAMOAa-THUIICPOHOB NPH 3JIEKTPOH-
TO3UTPOHHBIX CTOJIKHOBCHHUAX.

W3y4yeHune cieKTpaibHbIX CBOMCTB raMUJIBTOHHAHA PEHIETOYHON CUCTEMBI IBYX O030HOB, B3aMMOJICHCTBYIOIINX BILIOTH 10
JIBYX MEKAYY3€JIbHBIX PACCTOSHUH APYT OT JIpyra.

HccnenoBanne KBa3Wynpyroro paccesHus ObICTPBIX (HECKOJBKO K3B) 31eKTpoHOB Ha aToMax HpH OONBIION mepenade
UMITYJIbCA: POJIb IBIKEHUS Spa.

Pa3zButne (h)EHOMEHOJIOTHYECKOr0 MeETO/a IOCTPOEHHS BOJHOBBIX (DYHKIHMH, CBS3aHHBIX W PE30HAHCHBIX COCTOSIHHUI
KBaHTOBBIX MaJIOYaCTUYHBIX CUCTEM, OCHOBAHHOTI'O HA UX JKCIIEPUMEHTAIIbHBIX XapaKTEPUCTUKAX.

I/ICCHGI[OBaHI/IG KIIACCHUYICCKOI'O MPEACTABJICHUSA A HpﬂMoyFOHBHOﬁ HOTeHL{PIaJ'ILHOﬁ SIMBI.

4. PeJsITUBHCTCKAS siAePHAsi JTHHAMUKA Bbongapenko C.I'.
U HeJIHHellHble KBAHTOBbIE POLECCHI Jlapuonos A.b.

JIT®  Kamraps JLIL., JIlykestHoB B.K., [TapBan A., Tutos A.U., Tonees B.J1., ®puzen A.B., IOprseB C.A.

Kpatkas aHHOTAanMsA M HAYy4YHOe 000CHOBAaHHUeE:

Llens mpoeKkTa — W3y4YeHHWE YHHMBEPCAIBHBIX 3aKOHOMEPHOCTEH B PEJISITUBHCTCKHX CTOJKHOBEHHSX TSKEIBIX HOHOB,
COIIPOBOXKIAIOIINXCS POXKICHUEM DPAa3IMYHBIX YacTHIl; OIpejeieHHe Hanbosaee BaKHBIX HAOIIONAEMBIX JUISI TIPOBEPKH
YpaBHEHMsI COCTOSHMsSI sIipa; TeopeTHuUecKas MNoJjAepikka skcrnepumeHToB Ha komiekce NICA. bombmas sapepHas
MIPO3PAavyHOCTh MO CPaBHEHHIO C INPEJICKa3aHMsIMHU TIayOeporooOHBIX MoJeneld MOXKET yKa3blBaTh Ha HajM4yHe I[BETOBOH
MIPO3PAavyHOCTH W TpeOyeT BHMMATEJILHOTO paccMoTpeHus. Ha ocHoBe 000OIIEHHOTO 3HKOHAJIBHOTO IMPUOIMKEHUS OyIyT
paccumTaHbl sepHbIe Npo3payHOCTH B dd-cTonKHOBEeHUsAX, KoTopbie gocTynHbl Ha NICA SPD. Ilnanupyertcst ucciaenoBath
Tpex/deThpexHyKIoHHbIe cBazanuble (*He,T,*He) cocTosHMSA U cHCTeMBbI paccesHus (yIpyroe NpOTOH-AeHTPOHHOE paccesHue)
B pemsatuBuctckoM opmammizme bere-Conmurepa-@anneesa/SkyboBckoro. M3ydueHne cBOMCTB HATpeToOil U CKaTOW SIIEPHOU
MaTepHUH IIPH CTOJIKHOBEHHUH TSDKEIBIX HOHOB OCHOBaHO Ha Mojenu HamOy-Wona-Jlazunno c neteit [Tomskosa.

Hamm TCOPETUUCCKUEC YCUJINA HAIIPABJICHBI HA PCIICHUE CIICAYIOIUX 3a/1a4:
— YJAYyHHICHUC TPAHCIOPTHBIX NOAXOA0B Jid OIMCAHUSA TUHAMHUKHA PEIATUBUCTCKUX CTOJIKHOBEHHH TSKEIBIX HNOHOB;

— BBISIBJICHHE HAn0OJIee BasKHBIX Ha6J'IIO)_'laCMI>IX B PCIIATUBUCTCKUX CTOJIKHOBCHUAX TSIKCIJIBIX HOHOB JJIS IIPOBEPKU YpaBHCHUSA
COCTOSAHHUA gpa;

— U3Yy4YCHHUE BPEMCHU 3BOJIIOLIUN 6I)ICTp0 CTAJIKMBAIOMINXCA CUCTEM K JIOKAJIbBHOMY U30TPONHOMY COCTOAHUIO B UMITYJIBCHOM
IIPOCTPAHCTBE;

— U3Yy4YCHHUC 0COOCHHOCTEH B3aUMOICUCTBHUS BBICOKOOHEPTCTHUICCKUX T'aMMa-KBAHTOB C CUJIBHBIM JIa3€PHBIM I10JIEM,

— PacCMOTpPEHHE PETATHBUCTCKUX YPPEKTOB B MaJOHYKIIOHHBIX CHCTEMAaX.
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OskuaaeMble Pe3yIbTATHI 10 3aBEPIIEHAN MPOEKTA:

PasBuTHE TEOPETUUECKUX MOJENEH M METOIOB B TEOPUHM HEIMHEHHBIX KBAHTOBBIX MPOLIECCOB B3aUMOJEHCTBUS 3aPsHKEHHBIX
YaCTHUIl ¢ MHTEHCUBHBIMH 3JIEKTPOMATHUTHBIMH MOJIAMH. [IpH 3TOM KpOM€ 3aBHCHMMOCTH HAOIIONAEMBIX OT MHTEHCHBHOCTH
MoJIs [UIAHUPYETCA HCCIIEAOBAHME MOJAPU3ANUOHHBIX 3()(PEKTOB, MUIAHUPYETCS HCCIEA0BAHHE POIM (GOPMBI U HECYIEi
(carrierphase) ¢a3br ummybca.

Paciuipenue pelsSTHBUCTCKOro paccMoTperus TpexHykinonnbix (*He,T) cuctem B opmanuszme ypasHeHus Bere-Cosnurepa-
danneeBa ¢ cenapabebHBIM AAPOM B3aMMOJICHCTBHS Ha YETHIPEXHYKIOHHBIC CHCTEMBI B (hopmanusme SJkyOoBckoro (pacuer
sHepruu sz “He, snektpomarauTHOro popmpartopa cucteMsl). Mccnenosanue ynpyroro npoTOH-I€HTPOHHOTO PACCESHHUS
Ha3aJl ¢ MCIOJIb30BaHUE PEISTUBUCTCKOTO TPEXHYKIOHOTO ypaBHeHHs bere-Conmurepa-®anneesa ¢ cenapadeiabHbIM SIpOM
B3auMOIeHcTBUS (YUeT quarpaMM IepepaccesHus HyKIOHOB). PaccMoTpeHne ynpyroro 3jaeKTpoMarHUTHOTO GopM Qakropa
MIHOHA C YYETOM aHOMAaJbHOI'O MarHMUTHOIO MOMEHTa KBapka B paMKax KOBapHaHTOrO CerapaderbHOro KBapK-KBapKOTO
B3aUMO/ICHCTBUSL.

WzydeHne CBOMCTB HATPETOU U CXKATOH SIEPHOI MaTepHUH MPH CTOIKHOBEHUH TSDKENIBIX HOHOB. OCOOBII HHTEpEC MPeaCTaBIsIeT
N3ydEeHUE BOZMOXKHBIX (ha30BBIX IIEPEX0/I0B, BO3HUKAIOIINX B IIPOLIECCE OXIIAKACHHUS CHCTEMBI, a TAKXKE ITPOOIEMBI HAPYIIIEHHS
CP-uHBapmMaHTHOCTH B CWJIBHBIX B3aWMOAEHCTBHSX, YTO MOXKET OBITH CIICACTBHEM BIMSHHSA KHPAJIbHOW aHOMAIUM HA
TONoJIOTn4ecKyto cTpykrypy KXJI BakyyMa HpH CHJIBHBIX MAarHUTHBIX IHOJISX, BOSHHMKAIOIMX B MPOLECCE CTONKHOBEHHS
TAXKCIIBIX MOHOB. LIGJ'H) HCCICAOBAHUA — PACCMOTPETh KaK CCYCHUE PACCECAHNA MCHICTCA B 3aBUCUMOCTHU OT CBOMCTB CpCabl.
Wzyyenne nByxpoToHHBIX M Jlamuu-pacnazoB Jerkux Me3oHoB B pamkax mozeian HUJI npu koHeuHBIX TemmepaType U
IIJIOTHOCTH. CHeKTp POXKACHUA OUJICITOHHBIX Iap HAIMPAMYIO CBA3aH C pa3JIMYHbIMU IMTPOMEKYTOYHBIMU COCTOSTHUAMU KBApK-
aJIpOHHOM MaTepuy, a ero UCccleJOBaHUe MOXKET JaTh HH(PopMaIHio 0 (pa30BbIX Iepexoax.

UccrnenoBanus sBieHUs 1BeToBOM mpo3padnoctu (L), KopoTKoaeHcTBYOMIX HYKIOH-HYKIOHHBIX Koppesuuii (KAK) u
KymyssituBHOTO 3 dekra. [lpeackazanus s miaHupyromuxcs sxcrepumeHTsI 1o moncky L[IT Ha FAIR PANDA u NICA SPD.
Ha ocnoBe oboOmenHoro siikoHampHOro mnpuoOmmkeHus (OJI1) ¢ yuerom s¢dexror LII Oymyr paccuuTaHbl sSAepHEIC
MpO3pavyHOCTH B kecTkuX mporeccax d(d,2p)nn u A(p,2p) ¢ Gonee TKEIBIMU SACPHBIMUA MUIICHAMH (A>2) , ATl KOTOPBIX
a¢¢pextst LI nomKkHBI OBITE O0ee CHITHHBIMH.

Pa3paboTka mpouHoOii TeopeTnuecKoi a3kl Jyis onucanus B3auMoericTus nporona ¢ KJIK-napoii B sinpe ¢ yaerom BHC/BKC.
Hyxuon-nyxnonnsle KJIK nposBisioTcs BO B3aMMOJAEHCTBHSX BBICOKOIHEPTETHUECKUX YACTHIl C SIPAMU C JOCTaTOYHO
6onpIMMH TiepeagaMu uMiyisca (Q > 1 I'3B).

HccnenoBanne BIMSHUS SAEPHON cpelbl HA Takhe (yHIaMEHTAJIbHBIE XapaKTEPUCTHKN dieMeHTapHoi NN-aMIuTy s, Kak
MIOJTHOE CEYEHUE PacCestHUS HyKJIOHA Ha CBSI3aHHOM HYKJIOHE SJIEpHOM cpelibl, 3aBUCHMOCTb OTHOLICHUS €€ peabHOW 4acTH K
MHHMMOH OT 3HEPTHH, a TAKXKe IapaMeTpa e€ HaKJIOHa B 3aBUCUMOCTH OT IIepelaHHOTO NMITYJIbCa CB3aHHOMY B sIJIpe HYKJIOHY.

Brruncnenne TOYHBIX aJpOHHBIX paclpeesIeHH M0 MONEPEeYHOMY HMITYJIbCYy M OBICTPOTE HOBBIMH METOJAaMH B paMKax
craructuku Hamnuca-1, Hammuca-3 u -ayanbHONM CTATUCTUKY U UX IPUMEHEHHE JJIS1 OIIMCAHUS SKCIIEPUMEHTAIbHbIX JaHHBIX
JUTA aJJpOHOB, 0OPa30BaHHBIX B CTOJIKHOBEHHSX TSDKEJBIX HOHOB M IMPOTOHOB ¢ mpoToHamu npu »Heprusix LHC, RHIC, NICA
u FAIR. O60611eHre KBaHTOBO-CTAaTUCTUYECKOH aApOHON MOJIENIH C TOYHO COXPAHSIONIEHCS CTPAHHOCTBIO CHCTEMBI Ha cly4yai
TOYHOTO COXpaHEHHsI 0aPHOHHOTO U AJIEKTPUIECKOTO 3aPsI0B CHCTEMBI M HAXOXICHUE PEKYPPEHTHBIX YPaBHEHUH 17151 TOYHOTO
PpELIeHUs CTATHCTHYECKOW CYMMBI M CPETHHX T10 aHcaMOJTto. Mcronp30BaHue 3TOH MOAEIH IJIsl BBIYUCIICHNS MHOKECTBEHHOCTH
HUACHTU(PHUIIPOBAHHBIX aJIpOHOB, 00pa30BaHHBIX B CTOJKHOBEHUSX TsoKebix HoHOB npu dHeprusix LHC, RHIC, NICA u FAIR.

HccnenoBanne moBefeHHUs TYXOBBIX M INIIOOHHBIX IIPONAraTOpPOB IPH KOHEYHOH TeMIepaType B IOIXO/€, OCHOBAHHOM Ha
ypaBHenus JlaiicoHa-1lIBunrepa B kanmubposke Jlanmay B mpubnawmkeHnHn ycedeHHOW panyru. [lnmanumpyercs ucclieoBath
BO3MOJKHBIE (ha30BBIE IEPEXO/IbI M3 CBA3AHHOTO COCTOSIHUSA INTF000JIa B CBOOOJHYIO IIIOOHHYIO TUTa3MYy AJIS TPOoOIIeMbl (ha30BBIX
MIEPEX0I0B B KBAPK-TIIFOOHHYIO IJIa3My B TOpsUel siAepHoil cperie (B mporeccax B 3KcriepuMeHTax Ha ycraHoBke NICA).

OsxkugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYLIEM roay:

W3ydyeHue 3aBUCUMOCTU CEHYEHUH MOTJIOLIEHUS U POXKIEHUS Y-ME30HOB B BB-CTOJIIKHOBEHUSIX OT CBOMCTB Cpelbl B paMKax
paspabaTbiBaéMOl MOJEIM C HEJIOKAIbHBIM B3aMMOJICHCTBHEM cenapaOelbHOTO THMNA C  YHUBEPCAJIBHBIM  SIIPOM
B3aUMOJIEHCTBUSI.

Brrancnenue >Heprum CBSA3M A1Apa renusi-4 W aMIDIMTYJl COCTOSHMH B paMKaxX PEISITHBHUCTCKOTO O0OOOIICHHS ypaBHEHUS
@anneeBa-SIkyO0BCKOrO C HCIOJNB30BAHHEM CENapabENbHOrO MYNbTHPAHTOBOTO IIOTEHIMANA HYKIOH-HYKJIOHHOTO
B3aMMOJIEHCTBHS; pacdeT 3aps1oBoro popmdaxropa siapa renusi-4 B pensITHBICTCKOM CIIydae.

YTouHEeHHe MeTo/1a 0000IIEHHOT0 YKOHAIBHOTO NPUOIHMKEHHSI C YIETOM JAnarpamMm JI0 TPOWHOTO MSATKOTO MepepaccessHus 1
ero npumenue K peakuusM d(p,2p)n u d(d,2p)nn, HHAYIUPOBAHHBIX KECTKHM YIPYTHM PP pacCestHUEM.

Pa3BuTHe TeopeTHUECKUX MOJEIEH U METOOB JUIsl UCCIIEJOBAHMSI HEJIMHEHHBIX KBAHTOBBIX MPOIECCOB MPU B3aUMOJICHCTBUU
(OTOHOB W 3apsDKEHHBIX YaCTHI[ ¢ WHTCHCHBHBIMH JIA3CPHBIMH TIOJISIMH C OCOOBIM BHHMaHHEM K HamOojiee akTyalbHBIM
HEJIMHEHHBIM IIpoIieccaM pOKACHUS SICKTPOH-TIO3UTPOHHBIX Hap.
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DopMyIUpOBKAa HEIKCTEHCUBHON KBAaHTOBO-CTATUCTHYECKOW aJPOHHOM MOIENH IJII CMECH COPTOB aJpOHOB B paMKax
CcTaTUCTHUYeCKOW MexaHMku llamnuca M BeIYHCICHME TOYHBIX AJPOHHBIX PACIpEAEiCHUN IO MONEePEeYHOMY HUMITYNBCY.
[lpumeHeHne STHX paclnpefeiaeHUH Uil ONHCAaHWS OSKCIIEPUMEHTAIbHBIX [aHHBIX I aJpOHOB, OOpa30BaHHBIX B
CTOJIKHOBEHMSX TSDKENBIX HOHOB U IIPOTOHOB ¢ poToHamu npu 3Heprusix LHC u RHIC.

AHanmu3 TaHHBIX CEYCHUH paccesHus MPOTOHOB SIPAMH YTIIepoa, KaJbITHs, HUKeIs U cBHHIA 1pH dHepruax 200-1000 M»aB ¢
MOMOIIBI0 MOCTPOCHHOTO MHKPOCKOIMYECKOro MNoTeHnuana. IlodydeHue mnapaMeTpoB 3JeMEHTapHOW amiuuTyasl NN-
paccesiHus Ha CBI3aHHBIX HYKJIOHAX sJpa, CPABHEHHE C COOTBETCTBYIOIMMH [TapaMeTPaMH PacCestHUSI IPOTOHOB Ha CBOOOTHBIX
HYKJIOHaX.

HccnenoBanre moBeAeHNUS CKAISAPHBIX ITII000JI0OB P KOHEYHOH TEMIIEpaType B paMKax MOAX0/Aa, OCHOBAaHHOTO Ha yCEUEHHBIX
ypaBHeHmsix Jlaiicona-1lIBuHrepa B pamyXHOM NpHUOMIDKEHHH C KamnOpoBkod Jlammay. UmcieHHOe peIlIeHHe CHCTEMBI
CBSI3aHHBIX YPaBHEHHUH IUIS AyXOBBIX M TIIOOHHBIX HPOIIAraTopoB B 3aBUCHMOCTH OT TemrepaTypsl T, dactoTel Mairybapsl
Omega n u kBazgpara Tpexumiryibca k2 B Oompmom awmamazone T. Pacuer TemmeparypHO-3aBHCHMOrO ypaBHeHUs bere-
ConmuTepa A7t CKaISIPHBIX INIF000JIOB C HCIONB30BAaHNEM 3TOTO penreHus. ViccaeqoBaHne BO3SMOXKHBIX (Pa30BBIX IEPEXO0I0B U3
CBSI3aHHOTO COCTOSIHUSI INTI000J1a B CBOOOIHYIO IIIIOOHHYIO T1a3My. JlaHHOe uccieoBaHie HapsIMYIO CBSI3aHO ¢ IpoOJieMaMu
(ha30BBIX NEPEXOJ0B B KBAPK-TJIIOOHHYIO IJIa3My B Tropsiuell siIepHOH cpene (HanmpuMep, B Mpoleccax, MNIaHUPYEMBbIX s
uccnenoBanuit Ha NICA).

AHanuTHYECKHE pacueThl JICNTOHHON aHoMannu §-2, 0o0yCIOBICHHOW MYy3BIPbKOBBIMH auarpammamu ®Defiamana mo 10-ro
nopsinka B KOJI, B pamkax KOMOWHHMpOBaHHOTO monaxona MemmmHa-bapHca M IUCHEPCHOHHBIX COOTHOIICHMH UL X
IapaMeTpU3alui COOTBETCTBYOLIUX JHArPaMM.

HccrnemoBanne cBoiicTB muoHa B (opmanu3me bere-Conmnurtepa, HCClieOBAaHHE BHEMACCOBOTO IOBEICHHUSI MMHOHHBIX
(dbopmbpakTopoB.

CoTpyIHH4YECTBO 10 TeMe:

Crpana win TI'opoa Hucruryr Crartyc Y4yacTHUKH
MeKIyHAPOIHAS
opraHu3anus
Axup Cetud UFAS CoBMecTHBIE PabOTHI Xyamep C.
ApmeHus EpeBan EI'Y CoBMmecTHBIE PabOTHI Banbexsan A. + 1 gen.
PAY CoBMecTHBIC pabOTHI Kazapsu 9.M.
Capkucss A.A. + 1 gen.
benapycs T'omens ITTY CoBMecTHBIC pabOTHI JlamkeBuu B.U. + 2 yen.
Yepaunuenxo F0.J]. + 1 gemn.
MuHck o HAHB CoBMmecTHBIE PabOTHI Jleuyx M.U. + 1 gen.
benbrus Bproccenn ULB CoBMmecTHBIE PabOTHI Baiie 1.
Crmapen6epr XX.-M.
JlyBen-nsa-Hés UCL CoBMecTHBIC pabOTHI [Mupo b.
Bonrapus Codus INRNE BAS CoBMecTHBIC pabOTHI AHTOHOB A.A.
Iaiimapos M.K.
Kanpes /1.
Munkos H.
CrostoB Y. + 1 ven.
NBU CoBMecTHBIE pabOTHI Mumes C.
Bpazunus Hutepoit UFF CoBMecTHBIE pabOTHI JIro0sH E.
gz;f}fgwﬂyc_ ITA CosMmecTHble pabotel  Dpenepuko T.
Can-Ilaymy UEP CoBmecTHBIE PaOOTHI Towmmuo JI.
DnopuaHoNoNUC UFSC CoBMecTHbIE pabOThI Coyza Kpy3 @.
Bennkobpuranus T'undopn Va-T CoBMecTHBIE pabOTHI Huas-Toppec A. + 1 uen.
Benrpust Bbynanemr Wigner RCP CoBMecTHBIE pabOTHI 3ex .
Jebpenen Atomki CoBMecTHBIE pabOTHI Ye 1.
I'epmanus bepnun HZB CoBMecTHBIE pabOTHI ¢on DpreH B.
Bunedensn VYH-T CoBmecTHBIE PaOOTHI bnanmap @.
bonn UniBonn Cornamenne Anpbesepno C. + 1 gen.
I'amOypr YH-T Cornamenne Mmensxep I1. + 1 gemn.
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I'penus
Eruner

Nunusa

Hpan
Ucnanns

Uranus

Kazaxcran

Kurait

I'ucen

Hapmurraar

Hpesnen

3uren

Kénpu
Jlepnur
Maiinig

Poctok

Opankdypr/M

OpJaHreH
Adunbr
I'uza

Kaup
Kacaparog

Hero-Jlenn
Yanngurapx
3enpKad
ITanpma

Karauus
Meccuna
Heanons

Typun
Anma-Ata

Jlanpwxoy

ITexun

JLU

GSI

TU Darmstadt
HZDR

TU Dresden
VYH-T

VH-T
UoC
JGU

VH-T

VH-T

FAU

INP NCSR "Demokritos"

Cu

FUE
CUK

IUAC
PU
IASBS
uiB

INFN LNS
UniMe
INFN
UniTo

%5 (0)
KasHY
IMP CAS

CIAE

ITP CAS
PKU
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Cornarenue

Cornamenue

Cornatienue

Coramenue
Cornamenue
Coramenue

CoBMecTHBIE pabOTHI
Cornamnrenue
Cornamnrenue

Cornatenue

Cornatrenue

Cornaniesue
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI
CoBmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBmecTHBIE PaOOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Jlencke X. + 1 uen.
¢don Cmexan JI.
Jlanranke K.-X.
Maprtunec [luneno I'.
Xaiinn C.
Hoitman-Kozen I1.
IInerpanna H.
I'patidenxaren P.
Kommdep b. + 1 gen.
Bpannar C.

Jamen X.

IIrpo T.

Komum XK.

bopaar M.

Octpuk M.

Tuarop JI.

Tomac A.

Baiiep M.

Mopagen K. + 1 gemn.
Bbparkosckas E.
Hepnep P.

[ednep M.
Paitaxapp I1.-T.
bonarcoc 1. + 2 yen.
Abnynmarean U.
Ceti¢ B.

TaBopux A.H.
JlaBeen I1.B.
[Ipacan E.

[Tamnat A.

[apeed M.
ManxaBan H.

Toxyp M.

Caenuad I11.

[lyenre A.
Ilyiton-Hanan P.
Ceppa JI.
Cruranepu C.
Yepyounu C.

Joxuopauna JIx. + 2 gei.

I'aprano A.

Je ITaue A.
Kpacosuikuii [1.M.
[TenbkoB ©.M.
XKayramesa C.A.
Ian 1.

Jan @.11.

Lyo B.

Bon I1.

Kua X .M.

JIun I.2K.

Wxanr X.K.
[Manryit Yxoy
Ku Menr + 1 gen.



JInTBa
Mekcuka
Hopserus

ITonpmia

Pecny6nmka Kopest

Poccus

Pymbinus

CepOust
CroBakus

CIIA

V306ekucran

[lauxait
Kaynac
Mexwuko
bepren
Ocrno

Bapmasa
Kpaxkos

JroOmuun
OtBorik (CBepk)
Ceyn

TamxoH

Yonmxy
BnagusocTok

latunna
JonronpymHerit
Mocksa

Mocksa, Tpourx
OmMck
Cankr-IletepOypr

CapatoB
Tomck
XabapoBck
Byxapect

Kuyx-Hamnoxa
benrpan
Bbpatucnasa
Hotp-Mlam
IOnuBepcuTu-Ilapk
Hamanran

Camapkanj
TamkeHnt

VH-T
VMU
UNAM
uiB
uio

uw
INP PAS

UMCS
NCBJ
SNU
IBS

JBNU
JIBOY

HHILI KU [TUAD
MOTHU

MI'y

HUUAD MI'Y

HULL KU

HUAY "MUDN"

AN PAH
oMy
BHUUM
CIlol'y
cry

TITY
TOIr'Y
IFIN-HH

uB
UBB
IPB

Cu
IP SAS
ND

Penn State
HamMWUTU
Caml'y

HUSD AH PV3
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CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC PaOOTHI

OOMeH BU3UTAMHU

CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI
CoBMecTHBIE PabOTHI

OOMeH BU3HTaAMU

CoBMmecTHBIE PabOTHI
OOMeH BU3UTaMU
CoBMmecTHBIE PaOOTHI
OOMeH BU3UTaMU
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
Cornanienue
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

CoBmecTHBIE PaOOTHI
CoBMmecTHBIE PaOOTHI
CoBmecTHBIE paOOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI

CoBmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Nu-FOanp Yenr
JleBelikuc A.

Xecc I1.0.

Baaren 1.
Beprxonst A.
Pekcrag Jx.
Wnznamex 3.
Anmamyak A.
beanapuuk I1.

T'o3ms A.

Kosams M. + 2 gemn.
O Hn.C.

Kum K.

Kuwm 4.

JIn X.-XK.

T'oit A.A. + 3 gem.
I'oit B.A.

MonoukoB A.B.
Pesnuk B.JI. + 3 gen.
CycrkoB C.E.
Hcakor B.1.

Mutua A.B.
IIxammkoB A.A.
I'onuapos C.A.
Terepesa T.B.
Tpetssxora T.1O.
Uysunsckuit FO.M.
Bopszos U.H.
Kamepmxkues C.II. + 2 yen.
Tonoxkonnukos C.
®denotor A.M.
IIstkos 1HO.B.
Barpanos I''M.
Kocenko I'.U. + 2 gen.
Kapnemun ©.D.
Slkosnes C.JI. + 2 yen.
Cwmonsnackuii C.A. + 2 yen.
Junep A.M.

Mazyp A.U.

Henuon J1.

HUcap A.

Hemuec I'.A.

[Mamka X. + 2 yen.
I'poznanos T.
CumonoBud H.
Pyxwuuka 4.

berak E.
AmnpaxamsH A.
l'aprV.

Crpukman M. 1.
Vcemanos [1L.H. + 2 gen.
JlakaeB C.H.
Annomemies E. X.
I'anmes O.K.



Opannus
Yexus
HIBenus

IOAP

SIlmonus

Kan
Opce

IIpara
I'éreGopr
Jlynn
HMoxauuecOypr

IIperopus

Comepcer-Yact
Cremnenboc
Kobe

Mopuoka
Ocaka

HUUII® HYVY3

OTH HIIO "®.-C."
AH PVY3

GANIL
lJCLab

CcuU
Chalmers
LU
WITS

upP

iThemba LABS
SU

Kobe Univ.
lwate Univ.
Osaka Univ.
RCNP
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CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI

Coramenue
Coramenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIC paOOTHI

CornaiieHue
CornaiieHue
CoBMecTHBIE PabOTHI
CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI

Karomos B.M.
MymunoB A.U.
IOnmamesa I'. A.
MymunoB T.M.
HmmypaTos A.H.

[Tmomraituax M.
Bepne /1.
Jlakpya JI.
Ksacun S1. + 1 gen.
Kyxos M.B.
O6epr C.
Jonansacon JI.
Yeman U.
T'onmane M.
Troremm T.

Cwmur O.J1.
Xatic B./I.
Mopuu T.
Hummzaku C.
Taxa6e H.
Edimxupu X.
Munyu X.

Toku X. + 1 gemn.



01-3-1137-2019

Teopus c10/KHBIX CHCTEM M NEPCHEKTHBHBLIX MATEPUAJIOB

PykoBoauTe/in TeMbl: Ocwuros B.A.
IToBononxkuit A.M.

YyacTBylolIHe CTPAHBI M MEKIYHAPOIHbIE OPraHU3aIH:
ABcrpanus, Apmenust, benapyce, bonrapus, bpazunus, Benmukoopurtanus, ['epmanns, Eruner, Munus, Upan, Kanana, Kuraid,
Mouromnus, [Toneia, Poccusi, Pymbraus, Cepousi, Cnosakus, CLIA, ®unnsunus, Opanmus, KOAP, SAnonus.

H3yuyaemasi npodJjieMa 1 OCHOBHAS 1eJIb UCCIeTOBAHMIA:

BaxxHeWmuMu HampaBieHUSIME (pyHIaMCHTANBHBIX UCCICIOBAHUN OYAYT TEOPETHUCCKOE M3YUCHHUE (PU3MUCCKUX SBICHUN U
MIPOIIECCOB B KOHJCHCUPOBAHHBIX CpeaX, UCCIEe0BaHUE CBOMCTB HOBBIX MEPCHEKTUBHBIX MaTEPHAJIOB, IOCTPOSHUE U aHAIIN3
TEOPETHYECCKUX MOJENeH W pa3BUTHE AHATUTHYCCKNX W BBIYHCIHTEIBHBIX METONOB M WX pelneHus. [Ipenmonmaraercs
H3yUYCHHE CIIO)KHBIX MAaTEpHANIOB, TaKMX KaK BBEICOKOTEMIICPATypPHBIC CBEPXIIPOBOAHHWKH, MAarHUTHBIC MaTepHAIbl, YMHBIC
KOMIIO3UTHBIE MaTepPHaibl; HPAKTATBHBIX U CIIOUCTHIX CTPYKTYP, aHAIH3 IIHPOKOTO KIIacca CHCTEM C CHITBHBIMH 3JICKTPOHHBIMH
KoppenmsanusiMi. TeopeTndeckne MCCIeIOoBaHUs B 3TOW 00JacTH OyAyT HAIlpaBICHBI Ha IOANCPKKY SKCIICPUMEHTAIHHOTO
M3YYCHHSI ITUX MaTepHaJIOB, NPOBOAWMBEIX B Jlaboparopum HelTpoHHOW Gm3mkn uMm. ®panka OWAUN. Ilnanupyetcs
MIPOBEICHUE HWCCIICOBaHUII B OONAcTH (PH3WKM HAHOCTPYKTYP W HAaHOMAaTepHAJIOB, B TOM YHCIE C WCIOJIH30BAHUEM
MPOTrPaMMHBIX MAKETOB JJIsI MOJAEIUPOBAHUS (PU3NKO-XMMHUUECKHX TPOLECCOB U aHaiu3a (PU3NUECKHX XapaKTEPHCTHK. DTO
NpeXJIe BCETO COBPEMEHHBIE IByMEpHBIC MaTepualibl, TaKue Kak rpadeH, ANXalbKOTeHU bl ePEXOJHbIX METaUIOB U T. II. C
YYETOM UX MOJU(PHUKAIIMYA U XUMHUCCKOW ()YHKIIMOHATH3AIMHA TS TIOCIICYIOMIETr0 MPUMEHEHHS TPH MTPOSKTHPOBAHUN HOBBIX
YCTPOMCTB AJI1 HAHOANEKTPOHUKH, CIMHTPOHUKH U T. 1. YaCTUYHO, JaHHBIE HCCIICIOBAaHIS OPUEHTUPOBAHBI HA SKCIIEPUMEHTHI,
npoBoauMble B LlenTpe npuknanuoit ¢pusuku JISIP OUSHN, uentpe «Hanoduodoronuka» JIH® OUSU, Uncturyre puznku
nonynpoBoauaukoB CO PAH u psine npyrux naboparopuii ctpan-ydactaun OSSN, Bynyt netaipHo ucciie1oBaHbl (GU3HYCCKHE
CBOMCTBA CTEKOB JPKO3e(DBCOHOBCKIX KOHTAKTOB M PA3JIMYHEIC IK03¢(PCOHOBCKHE HAHOCTPYKTYPHI. Bonbmoe BHnMaHue Oyner
VACTICHO aHANM3y KaK pPeIIeTdaThlX, TaK W TOJEBBIX MOEJCH PaBHOBECHBIX M HEPABHOBECHBIX CHCTEM CTATHCTHYECKOU
MexaHuKH. KoHIenmy CKeHiTnATa U YHIBEPCATbHOCTH MO3BOJIIFOT BBIMTH 332 pAMKH YHCTO MOJICIIFHOTO IIOAX0/a U TPUMEHHUTh
MONyYCHHBIE Pe3yJIbTaThl K MIMPOKUM KilaccaM sIBJICHHH, M3y9aeMbIM B (pH3HMKe KOHACHCHPOBAaHHBIX cpex. [Ipenmomaraercs
H3yYeHHE MIMPOKOTO CIIEKTPa YHHUBEPCAIBHBIX SBICHHUNA B CIOKHBIX CHCTEMax - (pa30BBIX MEPEXOAOB B KOHICHCHPOBAHHBIX
cpenax u Qu3uKe BHICOKUX YHEPTHUH, CKeHINHTa B (MAarHuTO) TUAPOAMHAMUYECKON TYpOYJICHTHOCTH, XUMUYECKUX PEAKIIHIX,
MEPKOJIILIMY U Ip. METOJIaMHU KBAHTOBOW TEOPHH I10JIsI, BKJIIOUast ()yHKIMOHAJIBHYIO PEHOPMAaIN3AIllMOHHYIO TPYIIITY.

IIpoekTsl 0 TEMe:

HaunmeHoBaHMe mpoeKTa PykoBoauTesin npoekra HIugp npoexra
1. CroxHBIEe MaTepUabI Amnnmam E.M. 01-3-1137-1-2024/2028
2. MaremMarnueckue MOAEIN CTATUCTUYECKOM [ToBomonknit A.M. 01-3-1137-2-2024/2028

(1)I/ISI/IKI/I CJIOKHBIX CUCTEM

3. HaHocTpyKTypbl 1 HAHOMaTEPHAIIBI Ocumnos B.A. 01-3-1137-3-2024/2028
Karkos B.JI.
4. MeToapl KBAHTOBOW TEOPHH OIS I'matny M. 01-3-1137-4-2024/2028
B CIIOKHBIX CHCTEMAX
IIpoekTsI:
HaumenoBanue npoexkra PykoBoauresn npoexkra
Jlabopatopuss  OTBETCTBEHHEIC OT JTabOpaTOpPHUU
1. CJ10kHbIe MATEPHAJIBI Annnam E.M.

JIT®  Boromobos H.H., Bnanumupos A.A., loakoB A.A., Ky3emckuii A.JI., Makcumos I1.A., Hryen /I.T., Xoanr H.K.,
UYepwnsrii A.1O., FOkanos B.U., FOmanxaii B.1O.

JIHO  Axcenos B.JI., banarypos A.M., lopomkesuu A.C., MUciamoB A.X., Koznenko /I.I1., Kykmun A.U., TToros E.I1.
JIMT  Cropaxmuna JI.A., FOxanosa E.I1.
JIFAP Mup3aes M.

JIAIT  BenunuxoB AWM., Kapausanos /[.B, Hryen By Muns Uynr
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:

B nocnenHee Bpemst OGOJBIION NpOrpecc Kak B MCKYCCTBE HMOATOTOBKM OOpa3lOB, TaK M B METOAAX M3MEPEHHUS MO3BOJIMII
MOJYyYUTh MHOXKECTBO BBICOKOKAQYECTBEHHBIX JAHHBIX O TEPMOAMHAMHUYECKHX, TPAHCIOPTHBIX, CTPYKTYpHBIX U
CHEKTPOCKOIMYECKUX CBOWCTBAX HOBBIX CIIOKHBIX MaTE€pUalIOB, MPOSIBISIONINX HETPaAUIMOHHBIE ()OPMBI MarHETH3Ma, JlaBast
yKa3aHUs Ha CWJIbHBIC JICKTPOHHBIE U MAarHUTHBIE KOPPEJSIUY, WK 00JalatonuX (paKkTalbHBIMH CBOWCTBaMH Ha HaHO- U
MHKpOMacmTabax. OTH MaTepHanbl B HACTOSIIEE BPEMs IPHUBICKAIOT OONBINIOE BHUMAHME JUIA PA3IMYHBIX HPHIOKCHHUH,
HalpuMep, B KBAHTOBBIX BBIYHMCICHHUSX WM NPH ONMHCAHUN QU3HMIECKUX W XMMHUYECKHX CBOMCTB KOJUIOMIOB, OMOIOTHIECKIX
CHCTEM, TPaHYIHPOBAHHBIX MaTEPHAIIOB M T. 1.

OxuaaeMble pe3yJIbTATHI M0 3aBePIICHUH MPOEKTA:
OruieHka 0OMEHHBIX MapaMeTpoB KUTaeBCKUX MaTEpHAIoOB HA OCHOBE MIEPEXOIHBIX M PEAKO3EMENIbHBIX METAIIOB U PACUeT HX
CIUH-BOJIHOBOT'O CIIEKTpA.

MarHuTHbIe (1)330BI)IC AuarpaMmbl B CUJIBHO KOPPEIIUPOBAHHBIX JJICKTPOHHBIX CUCTEMAX B paMKax t-J Mmogenu 3JICKTPOHHOT' O
JISTUPOBAHUA.

OOBscCHEHHE CTPOCHUA CUCTEM IIIOTHBIX CHy‘IaﬁHBIX YIOAaKOBOK B HAHO- U MUKpOMaTepuraax.

Pa3paboTka 1 mpUMEHEHHE KBAHTOBBIX AJITOPUTMOB ISl BEIYUCIUTEIBHBIX 33124 (PU3UKH KOHJACHCHPOBAHHOTO COCTOSIHUS U
KBAaHTOBOM XUMHH.

PasBuTHE Teopun ycTOMUMBOCTH cMecel KBAHTOBBIX KHJIKOCTEH.

Iloaumanme YCTOﬁqHBOCTH K O6J'Iy‘ICHI/IIO Ppa3JIMYHbIX COCIUHCHHUH.

OskugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYIIeM roay:
Pacyer marHuTHOTO criekTpa B Mozenu Kutaesa Ha TpeyrojibHON pelieTke C y4eTOM KBaHTOBBIX MTOIPABOK.

OmnpezeneHne MarHUTHOTO TaMWJIbTOHHaHAa KHTaeBCKoro aHtudeppomarnetuka BaCo(AsOs); M3 NaHHEIX HEYNPYroro
HEWTPOHHOTO pacCestHu.

HccrnenoBanne 00pa3oBaHus 1e()eKTOB B TATAHOBBIX CIUIABAX LIS HYK]] IPOCKTUPOBAHUS 11 00paOOTKH TaHHBIX B IIO3UTPOHHBIX
JKCIIEPUMEHTAX.

YKCIeHHOE KCCIIC0BAHUE JJCKTPOHHBIX U CTPYKTYPHBIX CBOWCTB BaHagaTa BHCMYTa B HESIX MONydeHHs 3()(HEKTUBHBIX
AIEKTPOHHBIX TOKOBBIX NPeoOpa3zoBaTeiei.

BrruncnuTensHOe OMUCAHNE XUMHUYECKUX PEaKIU Ha KPUCTAITMYECKUX TTOBEPXHOCTSIX.
HccrnenoBaHue CKEIIMHTOBBIX COOTHOIIEHHUH B TEOPUH CHIIBHO HEPAaBHOBECHBIX U TYpOYJICHTHBIX 003€-aTOMOB B JIOBYIIIKAX.

Pa3pa60TKa noJaxoJa K OIIMCaHHuIO BO3HHKaIOH.[eI>i YHOPAAOYCHHOCTHU B CJIIOKHBIX CTATUCTUICCKUX CUCTEMAX, ITYTEM BBCICHUA
HWHACKCOB IOpsAKa.

PasButne u H3y4YCHUEC MOJCIIN CIIOXKHOH CEeTH C IIBECTHBIM COOCTBEHHEIM LIIyMOM.

HccnenoBanue KOPPEISLUOHHBIX CBOMCTB CHUCTEM IUIOTHOM CllydallHOM YIAKOBKHM CO CTEIEHHBIM PpacCIpEleICHUEM HUX
pa3MepoB B TEPMOJMHAMUYECKOM IIpeliere: KPUTEPUM NIPOCTPAHCTBEHHOM CIIy4allHOCTH U BIMSHHE €€ HECIy4allHOCTH Ha
KOPPEJALUOHHBIE CBOMCTBA.

2. MaremMaTu4ecKkue MoJieIu IloBosoukmuii A.M.
CTaTHCTHYeCKOH (pu3nku
CJIOKHBIX CHCTEM

JIT®  Huozemues B.1., [Tanosa B.B., ITatos I1.H., Cupunonos B.I1., IlTutos I'.1O.

Kparkas anHOTanus 1 HAy4Hoe 000CHOBAaHHUeE!

HeneptypOaTuBHBIE MCCIEIOBAHNS KPYITHOMACIITAOHBIX CHCTEM CO MHOTHMMH B3aUMOCHWCTBYIOUINMH CTEHNEHSIMH CBOOOMBI
COCTaBIIAIOT BA)XHYIO YacTh COBPEMEHHOW TEOPETHYECKOW (DM3MKH, K KOTOPOH B IIOCIEAHEE JECSATHIIETHE PAcTeT MHTEPEeC
uccneposareneil. IlocnegHue 1O0CTUXKEHUS B 3TOM HalpaBJIEHMH OCHOBAHBI HA MOCTPOEHUH U HCCIIEJOBAHUN TOUHO PELIaeMBbIX
MoJieiell paBHOBECHOW M HEPaBHOBECHOW CTATHCTHYECKOW (DM3MKH, KBAHTOBOM MEXaHHWKH M CBSI3aHHBIX C HUMH KBaHTOBBIX
Teopuil nonst. C UCNOIb30BAHUEM KOHLEMIUI CKEMINHIa U YHUBEPCAIBHOCTH, PE3YNbTaThl, MOJYYEHHbIE HA OCHOBE TOUHBIX
pEeLIeHi, MOTYT OBITh pacrpoCcTpaHEeHbl Ha OOIIMPHBIE Kiacchl (PM3MYECKUX SIBICHHUH, JaJeKO BBIXOJSIINX 38 PAMKH TAKUX
cucreM. TouHas pemraemMocTb Mopenedl (PU3MUECKHX CHUCTEM OOecleunMBaeTcsi MX 0co0OH MaTeMaTHYEeCKOH CTPYKTYPOH,
Ha3bIBAEMOM MHTETPUPYEMOCTBhIO. MoOzEIN ¢ TaKOi CTPYKTYypOH SIBISIIOTCS OCHOBHBIM IIPEAMETOM HCCIEJOBAHUI B paMKax
TEKYILETO MPOEKTa.
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[TpoekT HanpaBiieH HA JaNbHEHIIee NCCIIEJOBAHUE TOYHO PEIIaeMBbIX MOJENIEH CTaTUCTUUECKOM (PU3UKH, KBAHTOBOH MEXaHUKH
W KBaHTOBBIX TEOPHUH MO, YTO MOTpeOyeT pa3pabOTKM HOBBIX TEOPETHYECKHX HHCTPYMEHTOB, OCHOBAaHHBIX Ha TEOpPHH
HUHTETPUPYEMBIX CUCTEM, U OTKPBITHUS HOBBIX MAaTEMAaTUYECKUX CTPYKTYp, CTOAIIMX 3a TOYHOH pernraeMocTbio. OCHOBHBIMU
LENSIMH TIPOEKTA SBIISIOTCS MOJTYYSHHE TOUYHBIX PE3YJIBTaTOB 00 YHUBEPCAJIbHBIX 3aKOHAX BO B3aUMOAEHCTBYIOLIMX CHCTEMax
YaCTHIl CO CTOXAaCTHMYECKOW NMHAMHUKOW M MOJENSAX CIy4aiHOro pocra (PpoOHTOB, MOJEISX PaBHOBECHON CTaTUCTUYECKOW
¢u3KKH, BKITIOYAs IPOCAYNBAHKE, MOJIUMEPH] U APYTUE ABYMEPHbIC PEIICTOYHBIE MOJEIH M KBAaHTOBBIC CIIMHOBBIC LIETIOYKH,
N3y4YEHUE U3BECTHBIX M ITOCTPOCHHUE HOBBIX THIIOB CIICIIMANBHBIX (DYHKIUH, UTPAIOIINX POJIb CTPOUTENBHBIX OJIOKOB B TEOPHH
HMHTETPUPYEMBIX CHCTEM M BBIYHCICHUSAX CTATUCTHUECKHX CYMM (CYNEepKOH()OPMHBIX HWHIEKCOB), M3yUCHHE HM3BECTHBIX H
MOCTPOEHHE HOBBIX alreOpandecKux CTPYKTYp, CTOSIINX 33 KOHIENINEH HHTETPUPYEMOCTH.

OPKI/IIIaeMbIe pe3yJabTaThl M0 3aBEPIICHUHA IIPOCKTA:

HOCTpOCHI/Ie U 110JIHaA KJ'IaCCI/I(l)I/IKaHI/IH OAHOMEPHBIX CTOXAaCTUYCCKUX MoJene B3aHMOﬂeﬁCTByIOIIIPIX YqyacTull, OCHOBAaHHBIX Ha
MpeACTaBIICHUAX anre6p FeKKe, 1 CBA3AHHBIX C HUMU ABYMCPHBIX PCHICTYATBIX MozeeHn B3aHMOﬂeﬁCTBleHIHX HyTeﬁ, a TaKXKe
MOJYYCHUEC UX TOYHBIX peHIeHI/Iﬁ C UCII0JIb30BAHUECM MCTOJ0B MapKOBCKOﬁ JIBOMCTBEHHOCTH.

Beruncrnenne TOYHBIX IUIOTHOCTEH KIIACTEPOB M HMX ACUMNTOTHYECKHX PA3NOKEHUH B MOJENAX MPOCAYMBAHHUSA, a TAKKE
IUIOTHOCTEN METEb B CBA3aHHBIX ¢ HUMH MOJAEISIMHU IUIOTHO YNIAKOBAHHBIX NETEIb HA PEIIETKAX C PA3IUYHBIMU I'PAaHUYHBIMU
YCIIOBHSIMH, MOCTPOCHHE aCUMNTOTHYECKHX PA3NIOKEHUH TEPMOAMHAMMYECKUX BEIMYUH, XapaKTEPHU3YIOIIUX MOBEICHHE HA
pelieTkax KOHEYHOTO pa3Mepa CBOOOIHO-(DEPMHOHHBIX MOJIENEH, TAKNX KaK AUMEPBHI, MOJENb V3MHra U MOJEIH OCTOBHBIX
JIEPEBBEB C PA3NUYHOM T€OMETpPHEH NMpPH PA3IUYHBIX TPAaHUYHBIX YCIOBHMAX. Takke MIAHUPYETCS M3y4E€HHE I'PaHHUYHOIO
MOBE/ICHHUS HEJIOKAIbHBIX KOPPEISLUOHHBIX (QYHKIMI B MOJENSAX IUIOTHBIX TIOJIMMEPOB U OCTOBHBIX JIEPEBBEB, @ TAKKE
ONHMCaHue NpeIeNbHBIX (OPM M YHUBEPCAIBHBIX (QIIyKTyaunii KoHQUTrypauii MoJIMMepoB B ATUX MOJAEIISX.

[TpunoxxeHne n3y4aBuIMXCs MOJENEH MOJIMMEPOB M KBAHTOBBIX CITMHOBBIX LIENIEH K 3aJja4aM M3 CMEXKHBIX 001acTeil KBaHTOBOM
MeXaHUKU U Onodusuku. Cpenu HUX HCCIIEIOBAHUS «3AMyTaHHBIX COCTOSIHUI» W MAarHUTHBIX CBOMCTB CIOXKHBIX KBaHTOBBIX
CIHHOBBIX CUCTEM, HIMEIOIIHNX OTHOIIEHHE K 3a1a4aM KBAaHTOBBIX BBIYMCIICHUH, IPUMEHEHUE MOJIENN POTOPa-MapLUIpyTU3aTOpa
(1epoBBIX Oy KIAHWIA) ISl M3YYCHUS TMHAMHKH Pa3pheiBoB aByxuenodeuHoi JJHK.

Pa3zpaboTka MaTeMaTHYECKHX CTPYKTYp, CTOSALIMX 3a HMHTEIPUPYEeMOCThI0. B dYacTHOCTH, nanpHeiliee M3ydeHHE CBOMCTB
IUIMNTHYECKUX OeTa-WHTErpajoB U JJUTUNTHYECKUX TUIEPreoMEeTPUUECKUX (YHKIHMH U UX Pa3IMYHBIX MPeIesibHbIX (opM,
HOBBIE TIPHJIOKEHHS 3TUX (HYHKIMH K KBAHTOBOW TEOPHH TOJISI, KBAHTOBOW M CTATHCTHYECKOI MEXaHHUKE M TEOPUH COJIMTOHOB,
MIOCTPOCHHUE CJIOXKHBIX THIIEPreOMETPUYECKUX (YHKIMH Ha KOPHEBBIX CHCTEMax B IpejcTaBleHnMH MemnnHa-bapHca u
H3y4YeHHE UX CBS3U C IBYMEPHBIMHU KOH(POPMHBIMH TEOPHUIMH IT0JIS, HAX0XKJCHHE 0000IIEHHBIX MOAYJIIPHBIX IPpeoOpa3oBaHUM
JUIL DJUIMOTUYECKUX THIICPreOMETPHYECKUX HMHTErPAJoB M ONMCAaHWE MX CIEICTBHH ISl CYHEpKOH(GOPMHBIX HHIEKCOB
(cTaTUCTHYECKMX CYMM) YETBIPEXMEPHBIX CYNEPCUMMETPHYHBIX TeOpui mosist. Taxske IIaHUPYIOTCS 0000IEHNS IOy IEHHBIX
PE3YNBTAaTOB IS CIy4acB PA3pEeKEHHBIX TUIIEPreOMETPUYECKUX (QYHKIUH pa3IMuHBIX TUIIOB U ONMCAHUE COOTBETCTBYIOMINX
¢dU3MYeCKNX CHCTEM, a TaK)Ke HCCIEOBAaHWE CBS3eH MEXIy COJMTOHHBIMH PEIICHUSIMH HHTETPUPYEMBIX ypaBHEHHH,
peneTYaThIM KyJIOHOBCKUM I'a30M, HEJIOKAIBHBIMU [IeToukaMu M3uHra 1 aHcaMOIsIMU CITydaifHBIX MaTpHLI.

ITocTpoeHne u n3ydeHHe HOBBIX alreOpandecKux CTPYKTYp, JIEXKAIINX B OCHOBE HHTETPUPYEMOCTH, M MX UCTIOIb30BaHUE IS
CO3JIaHUsI HOBBIX WMHTETPUPYEMBIX CHCTEM, KOTOPble MOIJIM Obl OBITh MOJIE3HBI B Pa3iUMuHBIX NpHiIokeHUsX. O0oOmeHue
Teopembl ['amunbpToHa-Kamu Ha ciydall KBaHTOBBIX MATPHUHBIX anreOp OPTOrOHAJIBHOTO THIA M H3y4YCHHE IOAAITreOpHI
CHEKTPaNbHBIX 3HAUCHWH OPTOTOHAIBHBIX KBAHTOBBIX MaTpull. IlocTpoeHme aHanora pasnoxeHus [aycca B anrebpax
YpaBHEHUH OTPaXXCHUS, U Pa3BUTHE TEOPUH MPEICTABICHUN 3TUX anreop.

Taxoke IJIAaHUPYCTCA HU3YUYUTH CEPUIO R'ManI/I‘IHBIX pCH.IeHI/Iﬁ COOTHOIICHUA KOC, KOTOPBIC IMO3BOJISIIOT MOACIHMPOBATH
CTOXaCTUYCCKHUC peaKHHOHHO-}JH(bq)yBI/IOHHLIC npoueccol, M H3YYUTHb BO3MOXHOCTH IIOCTPOCHHSA HOBBIX HWHBAPUAHTOB
3&H€HHCHHﬁ/y3HOB C HCIOJIb30BaHUEM HOBOU cepun R-ManI/IH.

O?KHZIaeMl)le Pe3yJbTaThl 110 IPOEKTY B TEKYIUEM Iroay:
HOCTpOCHI/Ie U TOYHOC PEHICHUEC PCIICTOYHBIX MoJeIeH BSaHMO}IeﬁCTBy}OHlPIX qacTul, ¢ XUMHUYECKUMHU PpCaKIUAMU.

TouHoOe pelieHHe MOJEIe B3aUMOAECHCTBYIOIIMX YaCTUL C aHHUTWISIUEH U KOaryJsiueil Ha NepuoAUYeCKONd OJHOMEPHOU
peleTKe.

Omnucanue aHOMaJIbLHOTIO IOBCACHUA KOS(i)(l)I/IHI/ICHTOB KOHCYHOPA3MCPHBIX IOHPABOK IAJId MOJCIN AUMEPOB HAa PCIICTKE C
Ppa3JIMYHbIMU I'PAHUYHBIMU yCJIOBUSIMU.

HccnenoBanue «3amyTaHHBIX COCTOSHHIT» W MarHUTHBIX CBOHCTB B KJIACTEPax, COAEPKAIIMX MeIb, HUKEIb W KOOAJIBT CO
cnmaamu 1/2, 1 1 3/2 cOOTBETCTBEHHO.

Onucanue JUHAMHUKHU BOCCTAHOBJICHHUS PA3PbIBOB JABYXICIOYCYHBIX TOJIUMEPOB € TOMOIIBIO MOJACIIN POTOPA-MapUIpyTHU3aTOpPa,
TaK)Ke U3BECTHOM KaK 3ﬁnep030 6J'Iy)KHaHI/Ie.
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HOCTpOCHI/Ie (1)330B0ﬁ AuarpaMmMbl OCHOBHOI'O COCTOAHUA IlHMepHSOBaHHOﬁ XXZ LCIMOYKN B HNPUCYTCTBUU IMMONEPEHYHOT'O
OIHOPOJAHOI'O U AJIbLTCPHUPOBAHHOI'O MAarHUTHBIX MoJIeit METOJOM PECHOPMIPYIIILL.

OOBsicCHEHHE KacKaJ0B MEPKOIALHOHHBIX MIEPEX0I0B B MOJEIISIX THIA KIETOYHBIX aBTOMATOB C ITOMOIIBIO aHaIHU3a Hyner Jln-
SlHra 00O0OMICHHBIX CTATCYMM CTallMOHApHBIX (HEPAaBHOBECHBIX) COCTOSHMHN. Pa3BuTre MeTona peHOPMIpYyNIbI A aHAIN3a
TaKUX IIEPEXOIO0B.

Beruncnenue paspesKeHHOTO AIUTHIITHYECCKOro OeTa-HHTerpaja, JOKa3bIBaAIOIIEr0 PAaBEHCTBO CYMEPKOH(POPMHBIX HHICKCOB B
IyanbHOCTH 3aiibepra Ajis MPOCTEHIINX CYMEPCHMMETPHYHBIX KATHOPOBOYHBIX TEOPHH MOJS HA CICHHATHHOM JIHH30BOM
HPOCTPAHCTBE.

HccnenoBanne HOBOM palMOHAJBHOM BEpCUMM HMHTErpupyeMod Mmonenu PymkuHapca, CBS3aHHOM C KOMIUIEKCHBIMHU
THIIEpPTeOMEeTpUIeCKUMU  QyHKIusAMH. [locTpoeHme momHOro HaOopa CcOOCTBEHHBIX (DYHKIMA COOTBETCTBYIOIIETO
MHOTOYaCTUYHOTO TaMMJIBTOHHAHA IyTEM CIHENUATBLHOTO BBIPOXKICHUS M3BECTHBIX BOJHOBBIX (DYHKIMH THIEpOOnInyecKkon
Mojenu Pymkunapca.

[TocTpoenue cepunm mnoctosiHHBIX R-marpun gl(2|1) Tuna, CBsI3aHHBIX C CHMMETPUYECKUMH CTEHNEHSMH BEKTOPHOTO
MIPEACTABIICHNUS, X OaKCTEepH3aIHs U NCCIIEOBAHHUE UX ITPUIIOKCHUH.

3.  HaHOCTPYKTYpPHI H HAHOMATEPHAJbI Ocunos B.A.
Karkos B.JI.
JIT®  Aoaensranu M., Auren J., benrubaes T., Kemapny K.K., Koueros E.A., Kpacasun C.E., Kynukos K.B.,
Marnko H.JI., PaxmonoB U.P., Co6ones U.K., lllykpunos F0.M.

JINT  3emnsnas E.B., Capxagos U.
JIH®  Apsymanss .M.

JIIP  CkypartoB B.A.

JIPb  byraii A.H.

Kparkasi anHoTaUMs U HAy4YHOe 000CHOBaHUe:

[Tnanupyercss mpoBeaeHHE HCCIeNoBaHMKH B 00macTW (M3MKM HAHOCTPYKTYP M HAHOMATepHajoB, B TOM 4YHCIE C
UCTIONIb30BAaHUEM IIPOTPAMMHBIX ITAKETOB JJIsI MOJEIMPOBAHMS (H3MKO-XUMHYECKHX IPOLECCOB M aHaIn3a (U3MIECKUX
XapaKTEePUCTUK. DTO TPEXKJIE BCETO COBPEMEHHbIE IByMEpHBIC MaTepHalibl, TAKHUE KaK rpadeH, ANXaIbKOTCHUABI IEPEeXO0THBIX
METAJUIOB M T.I. C YY4ETOM HX MOJU(PHKAIMHM U XUMHYECKOH (DyHKIMOHATM3AIMK IS MOCIEIYIONEr0 NMPUMEHEHUS NpHU
IIPOCKTUPOBAHUM HOBBIX YCTPOMCTB [yl HAHO3JIEKTPOHUKH, CIMHTPOHUKM U T. II. YacTU4HO, JaHHBIE HCCIIECJOBAHMS
OpPHEHTHPOBAHbI Ha SKCIIEPUMEHTHI, TPoBouMbIe B LleHTpe npuknaanoi ¢pusuxu JISIP OUSN, uentpe «Hanobuodoronnka
JIH® OUSIU, Uncturyte dpusuku nonynposoaunkos CO PAH (HoBocuOupcek) u psiie ApYrux Jad0paTopuii CTpaH-y4acTHUI]
OUAN. IInanupyeTcst aHaNInu3 TOMOJIOTHYECKOH CBEPXIIPOBOIUMOCTH B CHIIBHOKOPPEINPOBAHHBIX IEKTPOHHBIX CHCTEMaX C
LIEJIBIO ITOMCKA BO3MOXKHBIX NMPIJIOKESHUHN JJIS TIepeiaunl U XpaHeHHsI KBaHTOBOM mH(opMary. bynyT netaapHO Hcciie10BaHbI
(u3nYecKne CBOWCTBA CTEKOB /PKO3€()COHOBCKMX KOHTAKTOB M pa3JIMUHbIE IK03e()COHOBCKHE HAHOCTPYKTYPEIL.

Haydunast HOBM3HA M aKTyaJbHOCTh COCTOMT B aHAJIM3€ IIMPOKOTO CHEKTpa (PU3NYECKUX XapaKTEpPUCTUK HOBBIX MaTEpHAJIOB C
LENbI0 BBIABICHUS HawOoJee TEepCHEeKTUBHBIX Ul pa3padOTKM M CO3JaHMS YCTPOMCTB B 0ONACTH HAHORJIEKTPOHHKH,
CHUHTPOHUKH, (POTOHMUKH U T. TI.

OskniaeMble pe3yJibTaThl 0 3aBEPLUIEHUN MPOEKTA:

ITpoekToM MperycCMOTPEHO PELIEHHE 33/1a4 10 CICAYIOIINM HalpaBICHUSIM

— C LEJIbIO BBISIBJICHHUS] MATEPHAJIOB C TIEPCIIEKTHBHBIME CBOWCTBAMH JIJIsl HCIIOJIb30BAHUS B KAY€CTBE KOMIIOHEHTHOM 0a3bl Jist
ANEKTPOHUKN HOBOTO IMOKOJICHHUS IUTAHUPYETCS HMCCIEIOBAaHUE TEIIOBOTO M AJIEKTPOHHOTO TPAHCIOPTA B HU3KOPA3MEPHBIX
MarepualiaXx pa3lMYHONH KOH(QHIypalMn M XHMHYECKOTOo cocTaBa. byner mpoBeseH aHanu3 posid (DyHKIMOHAIW3aLWH,
CTPYKTYPHOH MOAN(DUKALINY, BIUSHUS MAJOCIOHHOCTH, MOIMKPUCTAIUIMYHOCTH, CTPYKTYPHBIX 1€(EKTOB U IpyTUX (PaKTOPOB.
OKcHepyMEHTAIbHbIE HCCIIEIOBaHHUS ITIPOBOJATCS B COTPYJHHYECTBE Y4eOHO-HAyYHOM TEXHOJOIMYEeCKOW JabopaTopuu
«'padpenoBrie HaHOTEXHONOTUM» CBDY (cnHTe3), mHcTHTyTa rizuku nomynposoxHukoB CO PAH (cunTes, xapakrepuzanms,
¢ynmonanm3zanus), JIHO® OUSU (xapakrepuzanus, pyHunoHnanuzanus, ooaydenue) u JISIP OUSIU (nonHoe obimydeHue ais
CO3JIaHUsI HAHOTIOD);

— aHaJN3 TOIOJIOTHYECKOM CBEPXNPOBOJANUMOCTH B CHJIBHOKOPPCIMPOBAHHBIX JJICKTPOHHBIX CHUCTEMAX C IS0 ITOMCKa
BO3MOXHBIX HpI/IJ'lO)KeHI/Iﬁ UIA nepeaadyu U XpaHCHUA KBAHTOBOM HH(bOpMaHHPI n sl UCCICAOBAHUA HECTAaHAAPTHOTO
KBAHTOBOT'O TPAHCIIOPTA, HEUYBCTBUTEIILHOIO K JIOKAJIbHLIM HCTOYHMKAM IIyMa,
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— HMCCIIeI0OBaHNE AMHAMUYECKUX, TPAHCIIOPTHBIX U XaOTHYECKUX SIBICHUH B THOPUIHBIX HPKO3€(COHOBCKUX HAHOCTPYKTYPAX C
MarHUTHBIMM MaTepuajlaMHu JUId Lelel CBEepXNpOBOAALICH CHUHTPOHHKH. MojenupoBaHHe KBaHTOBBIX SBIEHUIl B
J0K03e(DCOHOBCKUX KyOUTaX (JIEMEHTHI TaMsITH);

— U3Yy4YCHUC CBOMCTB TMOJIAPOHOB B MaTe€purajax ¢ MOHUKEHHOMN Pa3MEPHOCTBIO U HAHOCTPYKTYPUPOBAHHBIX 00beKTax. AHanu3
HJ'Ia?;MOH'q)OHOHHOFO B3aUMOJCHUCTBUS U MJIa3MOHOB B HaHOPa3sMEPHBIX U MaCCUBHBIX 00BEeKTaxX.

OsxnjaeMble pe3yJIbTAaThl 0 MPOEKTY B TEKYLIEM IOy :
HccnenoBanne BIUSTHUS PE30HAHCHBIX MMPUMECEH HA 3IEKTPUIECKOE COMPOTHBICHUE MOIUKPHUCTAIUINYECKOTO rpadeHa.

I/I3y‘ICHI/I€ BIIUAHUA CHI/IH-Op6I/ITaHBHOFO BSaHMO,HCﬁCTBHH PamObl ¥ MarHUTHOI'O TOJSA HA TOIOJOTHYCCKHE CBOMCTBA
CHHLHOKOppeJ’IHpOBaHHOﬁ CBCpXHpOBO)ISIIlIeﬁ HAHOIIPOBOJIOKHU.

HccnenoBaHue TOMOJOTMUECKON CBEPXIPOBOAUMOCTH, HHAYLIMPOBAHHON CUIIBHBIMU JIEKTPOHHBIMHU (€-€) KOPPEIALUSIMU.
Amnanms BIusHUA ()OHOHHBIX MOJ Ha 30HHBIE U TPAHCIIOPTHBIE XapPaKTEPHCTHKH B Pa3INYHBIX HAHOCTPYKTYpax.

PacueTs! U3 nepBbIX NPUHIUIIOB (POTOTIOMUHUCLECHIIME aTOMOB PEIKO3EMENbHBIX METAJIOB, IOMEIIEHHBIX Ha MOJIOKKY THIIa
rpaden/auxanpkoreHna nepexoauoro Meraiuia (JAI1IM), a Takxke HOMeIeHHBIX Mex Ty ciosiMu rpaden/II1IM.

HccnenoBanne ponn peppOMarHUTHBIX PE30HAHCOB B XK03€()COHOBCKOM TEepexose ¢ (eppOMarHETHKOM.

Pa3pa60TKa MCTOAUKH NIEPEBOPOTA HAMArHUICHHOCTHU OTACIBHBIX 3JIEMCHTOB MAaCCHBA CBA3dHHBIX HAHOMAIrHUTOB IIPHU ITOMOIIN
HNMITYJIbCOB CBCPXIPOBOAALICTO TOKA UCPE3 ,Z[)KOSe(bCOHOBCKI/Ie JJICMCHTHI.

AHanu3 HaMarHM4YEeHHOCTU B INYHTUPOBAHHOM aHOMAaJIbHOM JI)KO?)G(I)COHOBCKOM epexoac.

HccnenoBanne KBaHTOBBIX SIBICHHWH B HAHOCTPYKTYPax ¢ TOPOHMAAIbHOW KOHQUrypanued NpH HAIMYWK BHEIIHUX TOKOB.

4. Mertoapl KBAHTOBOW TEOPHHU MOJIA I'natnu M.
B CJI0KHBIX CHCTEMAaXx

JT®  Amxemsn JLII., Aaronos H.B., I'ymunkuit H.M., Kanaros I'.A., Komnanuen M.B., Jlebenes H.M., Muxumiun JI.,
Monotkos FO.I'., Hanmumos B.1O., CeacTbsinoB JI.

JINT Byma .

KpaTkasi aHHOTAIIUS M HAYYHOE 000CHOBaHME:

CroxHble (u3nyecKue SIBICHHS, TAaKUEe KaK pa3BUTas TypOYJIEHTHOCTb, SIBICHUS IEPEHOCa, HEepaBHOBECHbIE (ha3oBbIe
HIEPEXO0/IbL, IEPKOIALMS, XUMUYECKUE PEAKIIUU U POCT IOBEPXHOCTHU B CIIy4alHBIX CPEAAX, TPYAHO NOAJAI0TCS TEOPETUIECKOMY
U DKCIEPUMEHTAILHOMY M3YYCHHUIO, OJTHAKO B CBETE X IIMPOKOT0 PACIPOCTPAHEHHSI B PUPOJIE TAKUE MCCIICOBAHUS KpaHe
HEOOXOUMBL.

OcHOBHOM 3a/1aueii mpoekTa 0yaeT GopMyIHpOBKa COOTBETCTBYIOIINX TEOPETHUECKUX MOETIeH, KOTOPBIE MOYKHO HCCIIEIOBATh
C MOMOIILI0 METOJIOB KBAHTOBOM TEOPHH TOJISI M HEPABHOBECHOM CTaTUCTHUECKOU pu3nku. OCHOBHAS 11€]1h COCTOUT B U3YUEHHUH
CTAaTUCTHYCCKUX XapPaKTePUCTUK (QIIYKTYUPYIOIIMX TMOJIed B 00JacTd OOJNBIIMX TMPOCTPAHCTBEHHBIX MAacIITa0oB,
UACHTUPHUKAIHNA (Pa30BBIX IEPEXOI0B U BRIYHCICHUN YHUBEPCAIbHBIX KPUTHUECKUX HHICKCOB H HEYHHBEPCAIBHBIX AMILITHTYI.

JluHaMHU4ecKkue HeIMHEHHBIE CUCTEMBI, B KOTOPBIX PEIIAONIYI0 POJIb HIPAIOT HEPAaBHOBECHBIC (CTOXAaCTHYECKHE) (QIIyKTyalH
(U3NYeCKNX BEIMYWH, ABISAIOTCS OJHUM M3 BaKHEHIINX OOBEKTOB MCCIEIOBAHWK BEAYIIMMH HAyYHBIMH KOJJICKTHBAMU B
Mupe. OHI OXBATHIBAIOT MIMPOKUI CTIEKTp SABJICHHUH, KOTOPHIE MBI HAOIIOIaeM B OKPY’KaIOIIeM Hac MHUpe.

Cpe)m U3BECTHBIX IIPpUMEPOB CTOXAaCTHYCCKHUX IPpOUECCOB — THAPOANHAMHNYCCKAA u MAarHuToruapognHaMmnudecKas
TypOyJIEHTHOCTh, OMUCHIBAIOIIAS, B Y4CTHOCTH, TYpOY/IEHTHBIE IBIKEHHS B aTMOChepe 3eMITH U OKeaHaX, paclpoCTpaHEHUE B
HHUX 3arps3HSIONIMX BEIIECTB (BKIIOYAsh XUMUYECKH AKTHUBHBIC), 4 TAKXKE XAOTHYHbBIC JBIKCHUS IUIA3Mbl HA TIOBEPXHOCTH
Connna u B kocMoce. OHUM U3 B@XHBIX CIEICTBUI CYIIECTBOBAHHMS MEXaHUYECKUX HEYCTOMYMBOCTEU B DIIEKTPUUYECKU
MPOBOASAIINX TYpOYJIEHTHBIX Cpenax sIBISETCS OSKCIOHCHIUATbHBIM POCT MAarHUTHBIX (GIYKTyaluid, OPUBOASIIMX K
00pa30BaHUI0 HAOJIOAAEMbIX HEHYJIEBBIX CPEJHUX MArHUTHBIX MOJIEH TOJBKO 3a CUET KHHETHYECKOM SHEPTUU TYpOyIEeHTHON
cpensl.

Eme oxnH BaXHBIH NMpHMEP CTOXAaTHYECKUX CHUCTEM IIPEJICTABISAIOT MEPKOJIAIMOHHBIE Mporecchl. OHU OMUCHIBAIOT TaKHe
ABJICHNS KaK NPOCAYMBAaHUE B MOPHUCTHIX Cpelax, QMIBTPAINIO, pacpOCTpaHEHHE WH(EKIIMOHHBIX 3a00JEeBaHUH, JIECHBIC
mokapsel U Ap. VX yHHBEpCaabHOH 4YepTOH SBISETCS CYIIECTBOBAHHWE HEPABHOBECHOTO (ha30BOTO IMEpEXo]a B HEAKTHBHOE
(TorJToniaroliee) COCTOsIHNE, KOTOPOE IacuT BCIO aKTUBHOCTH HaOIr0aeMol cucteMbl. OUeBUIHO, YTO U3yUEHHE IEPEXO0I0B
MEXy CTallMOHAPHOM aKTHBHOW M HEAKTUBHOM (ha30i MMeeT BayKHOE NMPUKIIATHOE 3HAYCHHUE.

OCHOBHBIM 00BEKTOM HU3Yy4YCHUS SABJISIIOTCS (1)I/I3I/I‘I€CKI/IC BCJIMYMHDBI, KOTOPBIC 3aBUCAT OT MNPOCTPAHCTBECHHO-BPEMCHHBLIX
KOOPpAWHAT U IIO3TOMY ABJIAIOTCA d)HyKTyI/Ipy}OH.[I/IMI/I IIOJIAMHU, a USMEPACMBIMH BCIIMYUHAMU ABJIAIOTCA UX CTATUCTHYCCKUC
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cpeanue. Baxneiimue wu3 HUX — 3TO HCHYJICBbIC CpPCAHUC 3HAYCHUA HOJ'ICI7[, (byHKIII/II/I OTKJIMKA, MHOI'OTOYCYHBLIC
KOPPEJIALIMOHHBIC q)yHKLII/II/I, JABYXTOYCYHBIC OJHOBPEMECHHBIC KOPpPEIALNU (CprKTypHLIe (byHKHI/II/I), BKJIOUAKOIIHUC COCTaBHBIC
T10JIs1 (onepaTopr). B obnactu Gonbimx IPOCTPAHCTBECHHBIX W BPEMCHHBIX MaciraboB Ha6moz[aeTc51 UX CKEHJIMHTOBOE
NMOBEACHUC C YHUBCPCAJIbHBIMU KPUTUYCCKHUMHU HUHIACKCAMU. Amnanus obnacreit YCTOﬁqHBOCTH CKEMITMHI OBBIX PECKUMOB U
BBIYUCIICHUC HHACKCOB ABJIAKOTCS HpHOpHTeTHOfI LCJIbIO MPH U3YYCHUU CTOXACTHUICCKUX HEJIMHEHHBIX CUCTEM.

OCHOBHOI1 LIEJIBIO TIPOEKTA ABIISECTCS HCCIIEIOBAHIE CTOXaCTHYESCKUX HEJTMHEHHBIX INHAMHYECKHX CUCTEM, TAKUX KaK pa3BHTAas
(MarauTO)rEAPOANHAMHYECKAs TYpOyIeHTHOCTh, HEpPaBHOBECHBIC (ha30BHIE MEpeXoAbl, (a3oBBIe NMEPEXOAbl B CHUCTEMax C
BBICOKMMH CIIMHAMH, KHHETHKA XUMUYECKUX PEaKIUii, HePKOJIIIHOHHBIC IIPOLIECCHI, POCT MOBEPXHOCTEH B CIIy4aiiHBIX cpenax
U CaMOOPTaHNW30BaHHAS KPUTUIHOCTb.

OskugaeMble pe3yJibTAThl 10 3aBePIICHUH POEKTA !

HccnenoBanue kpoccoBepa B CHCTEMax MHOTOKOMITIOHEHTHBIX (pepMHOHOB B paMKkax (yHKIMOHaIBHOH penopmrpymnisl BOK-
BKIL: anann3 ¢a3oBBIX auarpaMM W BBIYMCICHHE TEMIIEpATyp Iepexojia B YNOPSIOYEHHOE COCTOSHHE. Ampodauus u
ajlanTanys BHIYMCIUTENBHBIX METO/IOB [UIsl PELICHUs HENepTypOaTHBHBIX YPaBHEHUH (DYHKIIMOHAIEHON PEHOPMAIN3a[IOHHOM
TPYIIIBL.

PasBurne BBMHUCIUTEIBHBIX METOIOB [UIA pacyueTa BKJIAJOB MHOTOICTIEBHIX AMAarpaMM B PEHOPMIPYIIOBBIC (QYHKIIUH
IUHAMAYeCKHX Mojnenedl. VcciiemoBaHme AWHAMHKH CBEPXIPOBOASIIETO (Ha30BOrO Tepexoja B HHU3KOTEMIICPATypHBIX
CBEPXIPOBOTHUKAX.

UccnenoBanne 3¢(exToB, CBA3aHHBIX C HAapYLIICHWEM 3€pKajJbHOW CHMMETPHHM B MarHUTO-TUAPOAMHAMUYECKOW pPa3BUTOM
TypOyneHTHOCTH. Bpruncienue nByxmerieBbIx auarpamMMm @DelHMaHa, MOpoXaaeMbIX cuioi JlopeHIa, W ABYXNETIEBBIX
quarpaMM (YHKIIMH OTKIIMKA, TPUBOAAIINX K 3KCIIOHEHIIMATBHOMY POCTY (UIyKTyalii MarHUTHOTO MOJISL B 00JIaCTH OOJIBIINX
MacuTaboB. M3ydenue sBieHus TypOyJICHTHOTO TUHAMO.

[octpoeHne >PPEKTHBHBIX TEOPETUKO-TIONEBHIX MOJETICH XMMHUYECKHX PEaKIMid PasHOTO COpTa YaCTHI, MPOTEKAIOUINX B
ciydaiiHbIX cpenax. V3ydenue nHGPaKpacHOro CKEHIIMHIOBOTO MOBEACHUS CTATUCTHUYCCKUX KOPPEIAIHiA IIIOTHOCTEH YacTHI]
METOJIaMU PEHOPMAJIM3AI[MOHHOW PYTIIIHI.

HccnenoBanue HM30TPOIIHOM U HANPABICHHOM NEpKoJALUU. BbluMcienue MHoroneTieBblX auarpaMMm  @DeliHMaHa,
MOPOXKIAOMNX yIbTpaduoaeToBble pacxoauMocTu. HaxoskneHne HEMOJBIKHBIX TOUEK YPAaBHEHHI PEHOPMAaIM3allMOHHOM
TPYMIBI U BBIYHCICHHE KPUTHYECKUX MHAEKCOB ISl (PU3NYECKH 3HAYMMBIX M SKCIEPUMEHTAIFHO HAOJI0IaeMbIX BEITHYMH —
(YHKIMH OTKJIMKA, TUIOTHOCTH aKTUBHBIX Y3JI0B (areHToB), 3 (EeKTUBHOTO PaJlyca U MacChl aKTHBHBIX 30H.

I/I3yt1eH1/1e BJIMSITHUA HU30TPOMHOTO JABMXKXCHUA CPEABI C pa3IMYHbIMU CTATUCTUYCCKUMU XAPAKTEPHUCTHKAMU Ha BO3MOKHOCTDH
BO3HHUKHOBEHHUSI aHM30TPOITHOI'O CKEIIMHra B MOJENHM CaMOOPTaHM30BaHHOW KpuTHuHOocTH Xya-Kapmapa. HccrnemoBanue
METOAOM (I)yHKL[PIOHﬁHbHOfI PEHOPMIPYHIIBEI BOBMOXHBIX aCUMITOTHYCCKUX PEKMUMOB, COOTBETCTBYIOUINX HEYHUBECPCAIbHOMY
CKCHJIMHTOBOMY IIOBEJICHUIO I[IOBEPXHOCTH, PACTYyLIEHd B CIy4aillHOM cpele U OIMCHIBAEMOIl MOJENbI0, BKIIOYAOLIEH
06eCKOHEYHOEe KOJIMYECTBO THIIOB B3aHMOACHCTBH.

OsknaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM Toay:

Brruncienne TepMOIMHAMUYECKHX HapaMeTpOB MHOTOKOMIIOHEHTHOTO (epMH-Ta3a B YHHTapHOM IIpefesie C IOMOIIBIO
YpaBHEHHH HeNepTypOaTUBHON pPEHOPMIPYNIBI KakK BOJNM3M TOYKM CBEpXTeKydero (a3oBOro Iepexoia, TaKk M IIpH
IIPOM3BOJILHBIX TEMIIEPATYpPax.

HccnenoBanue TEOPETUKO-TIONEBOM MOZEIU CTOXAaCTUUYECKOW MArHUTHOM THAPOJMHAMUKHM C HApYyLIEHHOM 3€pKajibHOU
CHMMeTpHeﬁI BBIYMCJICHUC yJ'H)Tpa(bI/IOJ'IeTOBBIX A-paCXOHHMOCTeﬁ B (pyHKLH/II/I OTKJIMKa MarHuTHOTO IIOJIA B ABYXIECTJICBOM
MPUOIIMKEHNH U UX YCTPaHEHHE MEXaHW3MOM CIOHTAaHHOTO HapyIIEHHs CHMMETpUH. Berancienue mapaMeTpoB o-3¢QexTa,
CBSI3aHHOT'O C BO3HUKAIOIIECH 3JIEKTPOABUKYIIIEH CUIION.

ﬂByXHCTJ’IeBLIC BBIYHCJICHHA B MOACIIN Typ6yJ'ICHTHOl"O IepeHoca BCKTOpHOﬁ npuMecHu ¢ HEJIMHEHHOCTHIO MAKCUMAJIBHO 0611161"0
BuUga HeC)KUMaeMoi cpenofz'l, MOHCJIPIpyeMOfI CTOXaCTUYCCKHUM YPpaBHCHUCM Haspe-Crokca.

HccnenoBanue M30TPONHONW NEPKOJSALUU: TPEXIETIEBBIE PACUEThl KOHCTAHT PEHOMPHUPOBKU TEOPETUKO-IIONEBOM MOJENH U
JIMHAMUYECKOI0 KPUTHYECKOI0 HAEKCA.

Pacuersl B A-mMozjenu KpUTHYECKOM IMHAMHKH MeToaoM rurepiorapudmon. lllectunerneBod pacuer pr-pyHKuuii B
Mogenu @b,

Brruncrienne HeyHHBEPCATBHBIX KPUTHUECKUX TOKa3aTenel MeTo oM (pyHKIIMOHATFHOW PEHOPMIPYIITEI B MOJIENH CIIy4aifHO
pactymeii MOBepXHOCTH, BKIIIOYAIONIEH OECKOHEYHOE KOJMYECTBO KOHCTAHT CBS3M. VI3ydeHHE 3aBHCHMOCTH BBIYMCIICHHBIX
[I0Kazarese OT MapaMeTPOB MOJIENH.

Pacuer kpuTHYECKHX Pa3MEpHOCTEH II0JIEH CKOPOCTH M IUIOTHOCTH B OKPECTHOCTH A-TOYKH. BBIBOA KBaHTOBOTO aHaora
ypaBHeHus: HaBbe-Crokca Ha ocHOBe hopMaiiM3Ma BpeMEeHHbIX QYHKIMI [ pruHa npu KOHEYHOH TeMIepaType.
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OnucaHue CTOXaCTUYECKUX KHUHETHUYECKMX CHCTEM Ha OCHOBE q)HHCHepOBOfI TeOMETpHHU, PCUHICHUC KUHCTUYCCKUX ypaBHCHI/Iﬁ

JUTS CTOXACTHYCCKUX MOJICNICH ¢ UCTIOIb30BaHHEM HEMPOHHBIX ceTei Ha ocHOoBe (usuku (PINN).

CoTpyaHHYecTBO 110 TeMe:

Crpana win
MesKIYHAPOAHAS
opraHmu3anus
ABcTpanus

Apmenust

benapycs

Bonrapus

bpazunus

Benukobpuranus
I'epmanus

Erumer
Nunusa
Hpan
Kanana

Kuraii
MoHnronus

TTonwmra
Poccus

Pymbinus

CepOust

TI'opox

Kanbeppa
Cunneit
EpeBan

Munck

Codus

Haran
Can-Ilaymy
Kosentpu
Bynneprans
Jlemmur
I'm3a
KanbkyrTa
3enpKad
Momnpeanb
ep6pyx
[Texun
Ynau-barop
Bpounas
BnagusocTok

Mocksa

Horocubupck

IIporBHUHO

Canxr-IlerepOypr

CapatoB
Tomck
Byxapect
Tumumoapa
Benrpan

Hucruryr

ANU
VH-T
EI'y

HHIJTA

M HAHb
N® HAHB
HIILl HAHB
IMech BAS

ISSP BAS
IIP UFRN
USP
Warwick
uw

UoC

CuU

IACS
IASBS
UdeM
UdeS
"Tsinghua"
IPT MAS
WUT
JIBOY

HNY BIIID

PYIH
WHX CO PAH
H®IT CO PAH
U®BD

IIOMU PAH

CIlel'y

cry

TITY

uB

UvT

INS "VINCA"
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Cratyc

OOMeH BU3UTaMU
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI

CoBMecTHBIEC PabOTHI

OOMeH BU3UTAMHU
CoBMecTHBIE PabOTHI
OOMeH BU3UTAMHU
CoBMecCTHBIE paOOTHI
OOMeH BU3UTAMHU
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
OOMeH BU3UTaMU

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

O0OMeH BH3UTAMU

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMU
OOMeH BU3UTaMU

OOMeH BU3ATaAMU

CoBMecTHBIE pabOTHI
CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Y4yacTHUKH

Masnrasees B.
Moznes A.
Mawmacaxnucos E.II1.
Mopo3zos B.®.
Amnanuksa H.C.
AmpecsH E.
Mamotus B.b.
Mamotus B.b.
Kumuu C.A. + 5 gen.
Kumuu C.A. + 5 gen.
Catixo A.IL. + 5 gen.
Caiiko A.IL. + 5 yen.
brvH3aposa H.
Ilemesa H.

lamaTu X. + 3 gen.
®deppas A.

bansaro B.C.
3abopouckuii O.B.
Booc I'.

Bopaar M.

En Hlep6uau T.M.
Cenrynra K.
Komaxum M.
JIyuenko .M.
Byp6onne K.
benoycos H.M.
Canraa /].
MupkeeBcku M.
OBunHHUKOB I1.A.
Conpatos K.C.
TI'opGynos B.I".
I'punienko B.A.
VYBapos @.B.
Xopoukux C.M.
Kynsa6os J1.C. + 2 ven.
Oxotpy0 A.B. + 3 ven.
Anrtonosa U.B. + 2 yen.
Pazymon A.B.
Canonos I1.A.
bremko AT
Myanpos A.H.
JHepkaues C.O.
Kakuns I1. + 2 gen.
Konecuukora A.C.
Jlanres P.C.
Hemnec I'.A.

buxka U.

Texuu JI.



CrnoBakus

CIIA
Dunnauaug
®panuus

IOAP
Snouns

Bpatucnasa
Komniie

ITacanena
XeIbCUHKH
Amnxe
Mapceinb
TIperopus
YuyHnomus

CuU

IEP SAS
UPJS
Caltech
UH

UA

CPT
UNISA
uu
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CoBMecTHBIE pabOTHI
OOMeH BU3UTaMU

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIEC PabOTHI

IIneneHuk A.

IMymmax M. + 1 gen.
JlyauBsacku T. + 3 gen.
Paitnc 5.M.

XonkoneH 0. + 2 yver.
Py6roB B.

Oruesenkuii O.

bora A.E.

Upue A.



01-3-1138-2019

CoBpeMeHHasi MaTeMaTH4ecKkas pusnka:
HHTErPUPYEMOCTh, TPABUTALMSA U CyllepCMMMeTPUS

PykoBoaurtenn Tembl: Hcaes A.IL.
Kpusonoc C.O.

YyacTBylolIHe CTPAHBI M MEXKIYHAPOIHbIE OPraHU3aIUH:
ABctpanus, Apmenus, bonrapus, bpasumus, Benmukoopurtanus, ['epmanus, ['penus, Wspauns, Upan, Upnanaus, Mcnanws,
Wranus, Kazaxcran, Kuraii, Keiprescran, [Tonpma, [Topryramms, Poccust, Cepous, CIIA, ®panmus, IIEPH, Yexwus, AnoHus.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIEA0BAHUIA:

OCHOBHO# 3ajaueil TeMbl SBISIETCS pa3padOTKa MAaTeMaTHYECKHX METOJIOB PEIICHUS] BaKHEHIIMX 3a/1a4 COBPEMEHHOI
TeopeTHYecKoi pu3nKm, a UMEHHO: pa3padoTKa HOBBIX MAaTEMAaTHUECKHX METOJIOB UCCIIEIOBAHMUS U OIIMCAHMs IMPOKOTo Kiacca
KJIACCUYECKUX M KBAHTOBBIX MHTEIPUPYEMBIX CHUCTEM M UX TOYHBIX PEILICHUM; aHAIU3 U IIOUCK PELIEHUH HIMPOKOIO Kpyra
npoOyieM CyNepcCUMMETPUYHBIX TEOPH, BKJIOYAas MOJENU CTPYH W JPYrHX NPOTSDKEHHBIX OOBEKTOB; HCCIIEIOBaHHE
HenepTypOaTUBHBIX PEKMMOB B CYHNEPCHMMETPUYHBIX KaJHOPOBOYHBIX TEOPHsX; pa3paboTka KOCMOJOIMYECKUX MoJelei
paHHeill BeeneHHOM, IpaBUTAllMOHHBIX BOJIH U YEPHBIX JBIP.

IIpoekTsl MO TEMeE:

HaunmeHoBaHue NMpoeKTa PykoBoaurenu npoexkra HIn¢p npoexra
1. HHrerpupyeMbie CUCTEMBI HUcaes A.Il. 01-3-1138-1-2024/2028
U CHMMETpHUH Kpusonoc C.O.
Tropun H.A.
2. CynepcuMMeTpHsl, BBICIINE CIIUHBI, WBanos E.A. 01-3-1138-2-2024/2028
rpaBUTAIUS Oenopyk C.A.
3. KsanToBas rpaBuTanus, KOCMOJIOTHS Mupoxenxo W.T. 01-3-1138-3-2024/2028
U CTPYHBI ®ypcaes /J[.B.
IIpoekTsIi:
HaunmeHoBaHMe npoeKTa PykoBoauTeu npoekra
Jlabopatopust  OTBeTCTBEHHBIE OT JlabopaTopun
1. HHuTerpupyemble cHCTEMbI Hcaes A.IL
U CUMMeTpPHUH Kpusonoc C.O.
Tropun H.A.

JIT® Tomy6uosa A.A., lumos X.I1., Ko3sipes H.1O., [Togorinumsia M.A., [IpoBopoB A.A.

Kparkas aHHOTanus 1 HaAy4YHoe 000CHOBaHMe:

[IpoekT MoCBSAIIeH BaXHBIM 3a7adyaM COBPEMEHHOH MaTeMaTHdecKod (u3mku. B xauecTBe Tpex BaXHEHIIMX HATpaBIICHUH
MIPOEKTa BBICTYHAIOT WCCIEIOBAHUS TOIorpaduvecKkoil TyaJbHOCTH, OCTPOCHHE CYNMEPCUMMETPHYHBIX TEOPHUH W ONHMCaHHE
YHUTApHBIX HENPHUBOJUMBIX NpeACTaBleHUN rpynnsl Ilyankape B BbICIIMX pasMepHOCTIX. Kaxkpoe u3 3TUX HalpaBiIeHUN
MOKET pPacCMaTPHBaThCS KaK CaMOCTOSATENBHOE, OJHAKO B HAIlEM IPOEKTE yNoOp IHENaeTcs M Ha Te 3aJaud, KOTOphIE
€CTECTBEHHO BO3HUKAIOT Ha CTBIKE 3TUX OCHOBHBIX TpeX HampaBieHuil. B kadecTBe NpuiioxkeHHH paccMaTpUBAIOTCS U
MPUKJIaJHBIE 337a4H, B TOM YUCIIE U3 UCCIEJYEMBIX B CBA3H C YCKOPUTEIbHON TEMaTHKOM.

OsxugaeMble pe3yJibTaThl 10 3aBePIICHUHN NIPOEKTA:

[lepBast 3amaua mpoekTa — U3ydeHHe anreOpandeckux M Iup(epeHnnaTbHbIX CTPYKTYP B rojorpadUuecKux CHCTeMax -
OTHOCHTCS K 00JIACTH COBPEMEHHON MaTeMaTH4IeCKOH (hM3NKH, pacCMaTPUBAEMOI B KOHTEKCTE roJIorpadUIecKoi 1yaIbHOCTH.
Orta YacTh MpOeKTa HampaBjieHa HAa HW3yYeHHE CBOICTB WHTETPUPYEMBIX CTPYKTYp, BCTPEYAIOIIMXCS B Pa3lUYHBIX
roJjorpapuIeCcKuxX MOAEIAX.

Bropas 3amaua mpoekTa COCTOUT B MOCTpocHHH JeiicTBus Heabenera N=(1,0), d=6 T€H30pHOT0 MYJIbTHUILICTA, 00JIaJAIOIICTO
KaK MO>KHO OOJIBIIIUM YHCJIOM CBOHCTB IICCTUMEPHBIX CYNepKOH(DOPMHBIX Teopuii. OHA HEMOCPEICTBCHHO CBsI3aHa C MEPBOiA,
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IMOCKOJIbKY HOCBsALICHA TCOPUSIM TOJA C pach/IpeHHoﬁ cynepchMeTpI/Ieﬁ, KOTOPBIC SABJAIOTCA BaXHbBIM MNPEAMETOM
HCCJEIOBaHUs B MaTeMaTUUECKOM (1)I/I3I/IKG, IIOMOTrarIuM OITMCHIBATH 0611114e CBOMCTBA KBAaHTOBBIX Teopnﬁ II0JIs1 1 MHOI'HMC
ACIEKThI TCOPUHN CTPYH.

TpeTbs 3aja4a MPOSKTa BO3HUKAET B KOHTEKCTE MCCIICIOBAHUSI MOJICIIEH C MOJIIMH BBICIIMX CIIMHOB U 3aK/TI0YAETCS B OMMCAHUU
YHHUTApPHBIX HEMPUBOAUMBIX MPEICTABICHHI MHOTOMEPHBIX Tpymi [lyankape u rpynn cummetpuu npoctpanctB AdS (anTtu-ae
Currepa). CornacHo Burnepy, KaxoMy YHHTaApHOMY HENPUBOJMUMOMY TPEICTABICHHIO YeThIpexXMepHoii rpymimbl [TyaHkape
CTaBUTCA B COOTBETCTBHE d3JIEMEHTapHas dYacTuma (rmoiie). JlaHHas KoOHIeNmus 0000maercs Ha CIy4aidl NPOWU3BOIBHON
Pa3MEpHOCTH U Ha Cilydyai TPy OTJIMYHBIX OT rpymisl [lyankape (Bkirouas cyneprpyrnst). [1o3ToMy mpu HCCleIOBaHHUIX
PA3IMYHBIX MMOJIEBBIX MOJICNICH B MEPBYIO OYEPEh CTABUTCS BOMPOC O KIACCH(DUKAIMU U SBHOW KOHCTPYKIIMU YHHTAPHBIX
HETMPUBOUMBIX TIPECTABICHUN IPYIIIBI CHMMETPHH KEJIAeMON TCOPHUH.

OsxkugaeMble pe3yJIbTaThl 10 POEKTY B TEKYLIeM Toay:

Bbruncienue 1BeTOBBIX (AaKTOPOB B OECKOHEUHBIX cepusx nauarpamMm @DellHMaHa, BOSHMKAIONMX B HealelleBbIX
KaJTHOPOBOYHBIX TEOPHSIX, HA OCHOBE CBOWCTB pacuieluieHHOro oreparopa Kasmmmpa. [Torck HOBBIX cepuil mpencTaBICHHHA
BCEX MPOCThIX anredp JIn (He N3BECTHBIX B paMKax YHHBEPCAIbHOCTH Boxerst), momycKalomuX yHUBEpcaabHOE onrcanue. B
YaCTHOCTH, IIOMCK YHUBEPCATBHBIX (POPMYIT AJIsl BCceX pa3sMEPHOCTEH 3THX HMPEICTABICHUMH.

[TocTpoeHue U aHaNM3 aHAJTUTHYECKUX peLIeHHH B BUAE 4epHBIX Aplp ¢ AnC acumnroTrkoil B 3d N=(2,0) kanmuOpoBo4HOMI
CyNeprpaBUTallMd C THUNEPOOTMUECKUM TapreT IPOCTPAHCTBOM CHUTMAa-MOJENH; HCCIEIOBAHUE TEPMOJUHAMUYECKUX
CBOICTB IOCTPOEHHBIX rosorpadpuyeckux PI” MOTOKOB py KOHEYHOW TeMmeparype.

[owuck popmymuporku N=(1,0), d=6 cymeprpaBuTanmu, B KOTOpOi aHTHCAMOAYallbHOE YpaBHEHUE IBIKCHHUS IS TCH30PHOH
cTereHn cBo00 bl HHAYLIMPOBAIOCH OBl C TOMOIIBIO cynepnoeBoro Mexannsma [lacru-Copoknna-ToHnHa.

HccnenoBanne MpeAcTaBiICHUS C HENPEPHIBHBIM CHHHOM JUI Tpymnn cuMmMeTpuil mpoctpancts AdS m dS. B wactHOCTH,
BBIYHCIICEHHE B  JIOBOJBHO  OOIIEM IIPEACTaBICHUH omepaTopoB Kasumupa  CcOOTBETCTBYIOIEH — aireOpsl B
pasmepHocty D=4. AHanu3 cnekTpa 3THX OIepaToOpoOB B paMKaXx yxe MPeUIOKEHHBIX MOJeNel I 4acTHIl C HEeIPEPHIBHBIM
CIIMHOM B IIPOCTPAHCTBAX ITOCTOSTHHOW KPUBU3HBIL.

2. CynepcuMMeTpusi, BhICIIHE CITUHBI, HBanos E.A.
rpaBuTanus Denopyk C.A.

JIT®  byaexuna A.C., byx6unaep 1U.J1., 3aurpaes H.M., Hepcecsia A.I1., ITeryxoB E./l., Capkucsu I'.A., Cugopos C.C.,
Cytynun A.O., Ixaup .M.

Kparkas aHHOTanusa 1 Hay4YHoe 000CHOBaHMe:

[TpoekT HanpasiieH Ha peuieHue (HyHIaMEHTaIbHBIX TPO0OJIEeM COBPEMEHHOI TEOpEeTHYECKOW (DM3HKH, CBA3aHHBIX C Pa3BUTHEM
CYIEPIIOJIEBBIX METO/I0B B KAJIMOPOBOYHBIX TEOPHUSIX C PACHIMPEHHOHN CylIEpCUMMETPHEH B Pa3IMIHBIX M3MEPEHHSX, BKIFOUast
CYNEPCUMMETPUYHBIE MOAEIM MNOJEH BBICIIMX CIHMHOB M MOJEIU CYNEPCHMMETPUYHOM MeXaHWKH. Peamusanmsa mpoekTa
BKJIFOYA€T MOCTPOSHHE HOBBIX ITOJICBBIX M KBAHTOBO-MEXaHHUECKUX MO/IENEH, 001ajatomuX II100aIbHBIMH U KaTHOPOBOYHBIMA
CUMMETPHSIMH, pa3pabOTKy HOBBIX, B TOM YHCIIE T€OMETPHYECKHX, METOJOB HM3YYEHHs CTPYKTYpbl TAaKMX MOJEIeH Ha
KJIACCMYECKOM M KBAHTOBOM YPOBHSX, H3Y4Y€HHE CTPYKTYPhI COOTBETCTBYIOIINX KBAaHTOBBIX 3()(DEKTHBHBIX ACHCTBUIL, a TaKKe
KJIACCUYECKHX PEIICHUI 3TUX MOJIeNeH, BKIIIoYast Y€pHbIe AbIpbl. Bee 3a1aun npoekTa MOoCTaBIeHbl COBPEMEHHBIM Pa3BUTHEM
TEOPETHUYECKOH (DU3MKH U OPraHMYECKU CBSI3aHbI €IUHCTBOM METOIOB U MOJIXOJIOB.

OsxkugaeMble pe3yJbTaThl 0 3aBePIIEHUHN MPOEKTA:
Brrancnenne Bcex Benymmx u subleading mo mapamerpy pa3sMepHOI peryisipHu3alié JBYXIETIEBBIX KOHTPWIEHOB B 6D,
N=(1,0) u N=(1,1) cynepcuMMeTpHYHBIX KaJTHOPOBOYHBIX TEOPHIX.

HOCTpOCHI/IC OJHOIICTIIEBOTO UHAYLIHUPOBAHHOTO Sq)(i)eKTI/IBHOFO HCﬁCTBHH B TEOpUU TUIICPMYJIBTHUILICTA,
BSaHMOHCﬁCTByIOHIGFO ¢ N=2 cyneprpaBMTauﬂeﬁ B IMOJAXOJI€ TApMOHHNYCCKOT0 CyIEpIpoOCTPAHCTBA.

Pa3Burne MeToma BBIYHMCICHHS OJHOIETIEBOTO MHIYIHPOBAHHOTO 3((EKTUBHOTO NEHCTBUSA B TEOPHUU THIIEPMYIbTHIUIETA,
CBSI3aHHOTO C BHEIIHNUM ITT0JIeM N=2 rapMOHHYECKUX CYNepIIoJiei BBICIINX CIIIHOB.

BriBox 4D, N=2 rapmoHHYecKol CyneproyieBoi popMyIHpoBKH [yl N=2 cynepcuMMTPUYHBIX (PEPMHUOHHBIX ITOJIEH BBICIINX
cnuHOB. [TocTpoeHne KyOMUHON BEpIIMHBI B3aUMOJICHCTBHS TaKUX MOJIEH ¢ THIEPMYJIBTHILIETOM.

Ioctpoenne 4D, N=2 cynepmosieBoii Teopuu KaJTHOpPOBOYHBIX MOJIEH BBICIINX CIIHOB B pocTpaHcTBe AnC.
Pazpurne 53¢ (exTUBHBIX CIMOCOOOB KIACCHYECKOTO M KBAaHTOBOTO ONMCAHWSA KaJMOPOBOYHBIX IOJIEH W Cymleprojen
OECKOHEYHOTO CITMHA B TIPOM3BOJIBHON pa3MEpHOCTH U X B3aMMOJICHCTBHI ¢ MaTepuei.

Haxomaeﬂne JIarpaH’XnuaHoB, OIMMMCbIBAOIIUX B3aPIMOZ[eI>1CTBPI€ oJjieii 6ECKOHEUYHOTO CIIMHA U II0JIEH BEICIIHMX CIIMHOB C ITOISMU
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(UKCUPOBAHHOTO ChMHA. Berunciienne MeTooM (POHOBOTO MOJISE KBAHTOBBIX TETIEBBIX MOMPABOK OT 3TUX B3aUMOJEHCTBUIA.
0O06001ICHNE HA CYTTIEPCUMMETPUYHYEO TCOPHIO OCCKOHEYHOT'O CIIMHA.

HaxosxeHne cyneproyieBEIX rapMOHUYECKUX JIArPAHKHAHOB, ONMUCHIBAIOLINX CHI'Ma-MOJIEIH, IIOJy4eHHBIE 10 T-nyaabHOCTH
u3 2D, N=(4,4) cyrepciMMETpHUYHBIX THIIEPKAIICPOBBIX U KBATCPHUOH-KAJIEPOBBIX CUTMa-MOJETIeH.

IMoctpoenne cymeprioneBoll MaTpudHONH (GOpPMyNMHpPOBKH HOBBIX N=4 u N=8 CymepcHMMETPHUYHBIX paCIIUpPEHHUH
HHTETPUPYEMBIX MHOTOYACTUYHBIX CUCTEM U UX KBaHTOBaHUE.

[Toctpoenre HOBBIX Mojeneld N-pacHIMpeHHON CynepCUMMETPHUYHON KBAaHTOBOM MEXaHMKM C TOMOUIbIO METoJa
CYNEPIOIEBOTO KaTuOpPOBaHUS.

Ioctpoenne mopmeneit N=4 cynepcHMMETPUYHON MEXaHWKH Ha OCHOBE B3aMMOJCHCTBHS JIMHEHHBIX W 3epKaJbHBIX
HEJIMHEHHBIX MYJIBTHILUIETOB C KOMIIOHEHTHEIM coctaBoM (4,4,0), (3,4,1) u (2,4,2).

ITocTpoeHre TaMHIBTOHOBOW  (OPMYIHPOBKH M  KBAaHTOBaHHE OOOOIIEHHBIX CHCTEM ¢  HeluHeHHbIM  (2,4,2)
CYNEepMYJIbTHILIETOM.

IMoctpoenne pacmmpenns N=4 cynepcumMmeTpndHbIX MexaHuk ¢ (3,4,1) cymepMysibTHIZIETOM [0 KJlacca CHCTEM,
IapaMeTpU30BaHHBIX MPOM3BOIBGHON rogoMopdHoi GpyHKIMEH.

HOCTpOCHI/Ie " UCCIICJOBAHHUC KBAHTOBBIX MHOT'OYAaCTHYHBIX CUCTEM C HEJIMHEHHBIMU CynepMyJIbTUILICTAMU.
IToctpoenue cynepmoseBoro onucanus mozenei tuna Kagomkepo ¢ pacumpenHoit N>4 cynepcuMMeTpHi.

AHanu3 UHTErpupyeMocT N-pacIIupeHHbIX CYIIEPCUMMETPUYHBIX crcTeM Tuma dilnepa—Kanomxepo—Mozepan Kanomxepo—
Mo3epa—Cazepnenna mist cepun A(n-1) rpymmsr Kokcrepa.

Haxoxnenne (GyHKIMOHAJIBHO HE3aBUCHMBIX COXPAHSIOUIMXCS TOKOB JIMYyBWIIS, a Takke JONOJHUTEIBHOrO Habopa
COXPaHSAIOINXCS TOKOB, B N=2 cynepcUMMEeTpUYHbIX Mojens Kanomkepo 18 Bcex KOPHEBBIX CHCTEM.

ITocTpoeHne HOBBIX TOYHO BBIYHMCIAEMBIX Pa3peKEHHBIX SIUIMITHICCKHX OETa-MHTETPajoB, CBS3aHHBIX CO CHEIHATIbHBIMU
JIMH30BBIMH TIPOCTPAHCTBAMH U TOATPYIIIOI MOAYISAPHBIX MpeobpasoBanuii SL(2, Z).

Brrunicienre MaTpuibl MOAYJISIPHBIX IPeoOpa3oBaHUi 0JJHOTOUEUHBIX KOH(GOPMHBIX 0JiokoB Ha Tope B Hese-11IBapi cexTope
N=1 cynepkondopmHoil Teopun JIMyBWIISI Ha OCHOBE MNPEACTABICHUS 3TOW MATpHIbl Kak MHTErpaja OT IPOU3BEICHHMS
3JIEMEHTOB MaTPULbl CIUSIHUSL.

BrIBOT pa3HOCTHBIX ypaBHEHHH s MaTpHUIIB! ciusiHus B cektope Here-11IBapria N=1 cynepkordopmHoii Teopun JInyBHiIs.

BrIBO M IeTaNbHBIN aHAN3 CBOMCTB HOBOTO Kiacca pemeHnid OTO ¢ kKannOpOBOYHBIME MYJIETHKOMITOHCHTHBIMHE TIOJISIMA B
MOJIETISIX CO CTIOHTAHHBIM HApYIIEHUEM CUMMETPHUHU.

[TocTpoeHre HOBBIX pPEIlIeHUH pacIIMPEHHOM TEOPUH IPaBUTALINY C AeiicTBreM DifHITeiHa-UepHa-CaliMOHCa, ONTHUCHIBAIOIINX
CTallMOHAPHO BPAIIalOIINECs YePHbIE JAbIPHI.

OsxnaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM Toay:
Brrunciienue moaMIUpYIOMUX M0 MapaMeTpy pasMEpHON PeryJsph3allii JBYXIETICBBIX KOHTpwWIeHOB B 6D, N=(1,0) u
N=(1,1) cynepcuMMeTpHIHBIX KaTHOPOBOYHBIX TEOPHIX

[locTpoeHne  OAHOMETIEBOTO  WHIYNHPOBAHHOTO  3(G(EKTHBHOTO  ACUCTBUS B TEOPHUH  THUIEPMYJIBTHIUIETA,
B3auMoeiicTByIomero ¢ N=2 cymeprpaBuTaIfiei B HOAX0/€ TApPMOHUIECKOTO CYIEPIPOCTPAHCTBRA.

[TocTpoeHue narpaHxeBoil GOPMYITHUPOBKN CYNEPCUMMETPUYHON TEOPHUH MM0JIs1 OECKOHEYHOTO CIIMHA BO BHemIHeM mnoJie N=1
CylneprpaBUTaLUH.

[TocTpoeHne MUHHMMAJIBHOTO B3aUMOJCHCTBHS TIOJIell OECKOHEYHOro CHHMHAa W TMOJeHd BBICHIMX CIIMHOB C TOJISIMH
(PUKCUPOBAHHOTO CIIMHA.

[TocTpoenne 1 u3ydeHne Ha KIACCHIECKOM M KBAHTOBOM YPOBHSAX N=4 CymepCHMMETPHYHOTrO paciupeHus moaenu [1éms-
Tennepa.

[MocTpoenue mozeneit N=4 cyrnepcMMMETPHYHON MEXaHUKH CO CIIMHOBBIMH CTETICHSIMU CBOOOJIBI HA OCHOBE B3aMMOJICHCTBHS
JUHEWHBIX U HEIUHEHHBIX CYyNepMyJIbTUILIETOB. MccienoBaHWe HEIMHEHHBIX MYJNbTUIUIETOB KaK MHOIYJUHAMUYECKUX
(CTIMHOBBIX) MYJIBTHIIIIETOB.

[Tonck cymeprnoneBoro ONMCcaHus JIMHHBIX TPUBOIUMBIX MYIbTHIIETOB N=4 CyrepcHMMETpHIHON MEXaHUKH M TIOCTPOCHHE
MOJIEJH C UX B3auMojeiicTBueM. KBaHTOBaHHE MTOCTPOCHHBIX MOJIETICH.
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HOCTpOCHI/Ie raMuJIbTOHOBOM (bOpMyJ'IPIpOBKI/I CHUCTEM PCIITUBUCTCKUX YaCTUI] C JIarpaH)XWaHaMU, 3aBUCAIIIMMU OT BHCUIHUX
KPUBU3H U30TPOMNHBIX U HEU3OTPOITHLIX KPUBBIX B TPEX- U UCTBIPEXMEPHBIX MPOCTPAHCTBAX MI/IHKOBCKOFO, " UX UCCJICJOBAHUC.

IToctpoenne Ha ocHOBe Meroza Ompimanenkoro-llepenomoBa Habopa JIMYBHJUIMEBCKMX TOKOB M JIOTOJHHUTEIBHBIX
COXpaHSIOMHNXCS 3apsAnoB s Moneneii Kamomkepo-Mo3sepa ¢ N=2 cymepcuMMeTpHeii, CBI3aHHBIX ¢ KOPHEBBIMU CHCTEMaMH
rpymr cepuit By, Cq 11 Dy,

Wzyuenne unrerpupyemoctu moaeneit Kanomxepo-Moszepa-Cazepneraa ¢ N=2 u N=4 cynepcuMMeTpueil myTeM HaX0XICHUS
COOTBETCTBYMOLIEH napsl JIakca u coxpanstomuxcs TokoB. Iloctpoenue nap Jlakca nis N-paciiMpeHHON CyIepCUMMETPUYHOR
Mozenu Ditnepa-Kanomkepo-Mo3sepa.

[Mouck coOCTBEHHBIX (YHKIMHA ABYXYaCTHYHOTO TaMHJIBTOHHAHA KOMIUIEKCHOW palnOHATBHOW Momenu PymxmHaapca-
Cazeprenua.

IMoctpoenne wu wuccnenoBanue HOBbIX pemeHnit U(l) kanuOpoBouHOit Teopum OitHiureitna-Cxkupma-MakcBea,
MPEACTABILSIIONIMX CO0O0M YepHbIE IBIPHI C MOJSIMH MaTepud ¥ MYJIbTHUIONSPHBIE MUOHHBIE 3BE3Jbl, CTAOMIN3UPOBAHHBIC
IPaBUTALIUOHHBIM B3aUMOJCHCTBUEM.

HUccrenoBanne cuvmmMeTpuii Pemke mist 6j-cHMBOIOB YHUTapHBIX MPeICTaBICHUN 0CHOBHOM cepun rpymmsl SL(2,C). M3yuenue
CBOWMCTB 0j-CHMBOJIOB YHUTAPHBIX MPEICTaBICHNI 0CHOBHOM cepun rpymmbl SL(2,C) B mpenene OOIBIINX CIIMHOB.

3. KsaHToBasi rpaBuTaNNS, MMupoxenxo U.I'.
KOCMOJIOTHSI U CTPYHBI ®ypcaes /1.B.

JIT®  Hassigos E.A., [TectoB A.b., Copun A.C., TaitnoB B.A., Tpetbsixos I1.B.

Kparkas anHoTauus U Hay4YHoe 000CHOBaHue:

[TpoekT HameneH Ha penieHne (GyHAaMEHTAIBHBIX POOJIEM KIACCHYECKOW M KBAaHTOBOW TpaBUTALMH U npoBeneHue B JITO
OUSU mepenoBEIX TEOPETHIECCKUX HCCICAOBAHHUNA HAIMOHAIEHOTO M MHPOBOTO YPOBHS B 3TOW obmactu. B kmaccmueckoit
TpaBUTAlMH NPOCKT OPHEHTHPOBAH Ha N3YUCHNE BCEBO3MOXKHBIX I'PAaBUTAIIHOHHO-BOJIHOBBIX SIBJICHHUH, B TOM YHCIIE, yJapHBIX
BOJIH B O0IIEl TEOPHH OTHOCHTEIBHOCTH, a TAK)KE€ MCTOYHHUKOB I'DaBUTALIMOHHO-BOJIHOBOrO ()OHA, TaKHX, HapUMeEp, Kak
KocMuueckue cTpyHbl. OIHUM U3 HaNpaBlICHUH MPOEKTa SBISIETCS TOCTPOCHUE KOCMOJIOIMYECKUX MOJIENIeH, OOBsICHSIOMNX
cBolicTBa HabmogaeMoil BeeneHHOM Ha OCHOBE TEOPETHKO-TIONIEBBIX METOI0B U MOIU(DHUINPOBAHHOI rpaBUTalMy. B obnactu
KBAaHTOBOM TpaBHTAI[MH TpeJrnojaraeTcs pa3BUTHE ammapaTa KBaHTOBOH TEOPUM OIS BO BHEIIHEM KJIACCHYECKOM
IPaBUTAIIMOHHOM ()OHE M HOBBIX METOJOB JUIA MPUOJIKEHHOW OLEHKH 3((GEKTHBHOrO TI'PAaBHTALIMOHHOTO JEHCTBHS B
pa3InuHbBIX pexxumax. Takxe OymyT HcCIen0BaThCsl ACMMITOTHYECKHE CUMMETPHHN B TPAaBUTALMH, CBSI3b MEXK/y TPaBUTALIUEH,
TEPMOJAMHAMHUKONH ¥ KBaHTOBBIM IIepeIyThIBaHHEM, ronorpaduueckne cpoiictBa rpaButanuu U AdS/CFT coorBercTBHE.

Osknaemsble pe3yJabTAaThI N0 3aBePLIEHHN MPOEKTAa:

Pa3zBuTne TEOPETHKO-TIONIEBBIX METO/MOB B T'PAaBUTAIMOHHOM TOJIE€ YIApPHBIX TPABUTAIMOHHBIX BOJH HAa OCHOBE METOJa
CyNepTpaHCIALUA Ha (HPOHTE BOJIHBI, HCCIIEIOBAHIE KIIACCHYECKUX MOJIEBBIX 3 PEKTOB, TEHEPUPYEMbIX YAaPHBIMHU BOJIHAMH,
B TOM HYHCJIE B aCTPOGU3NIECKOM KOHTEKCTE.

HccnenoBanue kiaccuueckux 3(@(exkToB B TpaBUTAMOHHOM I0Jie YJAPHBIX TI'PaBUTAIIMOHHBIX BOJIH, BKIIOYAs Cilydaii
TPAaBUTALIMOHHOTO TIONS HYJNEBBIX KOCMHUYECKHX CTPYH (KOCMHYECKHX CTPYH, IBIDKYIIUXCA CO CKOPOCTBIO CBETa);
HCCIIEJOBAaHNE T'PAaBUTAIlMOHHOTO (3JIEKTPOMArHUTHOTO) W3IIyYCHHUS, WHIYLIUPYEMOTO IBMXKEHHEM HYJIEBBIX KOCMHUYECKHX
CTpyH BOJIM3M MAacCHUBHBIX (3apsHKEHHBIX) HCTOYHHMKOB, OLCHKAa IapaMEeTpoOB OTHX OOBEKTOB M0 HaOIIOZaeMbIM
XapaKTePUCTUKAM MHAYLUPOBAHHOI'O U3JIy4YEHUS.

HUccnenoBanne pusmueckux 3¢dekToB, CBA3aHHBIX ¢ 00pa30BaHUEM KayCTHK W JPYTHX Ne(PEKTOB Ha MUPOBOH HMOBEPXHOCTH
HYJIEBOH KOCMHUYECKOH CTPYHBI, Kak BO3MOKHBIX HICTOYHHUKOB IPaBUTAIIMOHHBIX BCIJIECKOB; Pa3BUTHE METOJa TOJIOHOMUH IS
omnMcaHus CBOOOIHBIX KJIACCHYECKUX TT0JIeH Ha ()OHE TPABUTAI[MOHHON YIapHOH BOJHEI.

KBanToBanue u HUCCJIICAOBAHNEC KBAHTOBBIX 3(1)(1)6KTOB B I'paBUTAIMOHHOM IOJI€ YAAPHBIX 'PABUTALIMOHHBIX BOJIH, BBIYHUCJICHUC
CpCAHEro NMEPEHOPMUPOBAHHOI'O TEH30Ppa SHEPIrun-uMIlyJjibca.

IlocTpoenune u wuccinegoBaHWE CBOMCTB TOYHBIX pELIEHUH ypaBHEHUN OWHIITEHHa, MOMCK HETPUBHAJIBHBIX DELICHUH,
00aMaImux MI00aTFHON THIEPOOTNYECKOH M30METPHEH W TMO3BOJIIONIUX BBECTH TOJIOHOMHIO, CBSI3AHHYIO C JAHHBIMH
peoOpa3oBaHUSIMH.

HccrenoBanue TpaBUTAIIMOHHOW SHTPOIMH, aCCOLMUPYEMOH C pa3IMYHBIMH MMOBEPXHOCTSIMH B PUMAHOBOW T'€OMETpPHUH, B
YaCTHOCTH, WCCIICIOBAHUE JHTPOIUM, OOpa3yIIecs NPU NEPECCUYCHHHM CBETOBBIX KOHYCOB IMPOIUIOT0 H OyIymiero
(causaldiamonds), a Takke HCCIIEOBaHIE KBAHTOBBIX MOMPABOK U MIEPEHOPMHUPOBOK JAHHOW BEJINYHHBI.
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Pa3Burue MeTon0B CHEKTpPalbHONW I€OMETPUU B MPUMEHEHUH K HEITHMHEHHBIM CIIEKTPAJIbHBIM 3a/lauaM; HCIOIb30BAHUE 3TUX
METOJIOB ISl MccienoBaHus koHeuHo-TemmnepatypHoid KTII Ha cranmoHapHBIX MHOT00Opa3usx oOIIero BHia, NPHUMEHEHHUE
9TOM Teopuu AJist pacuera 3PpPeKToB KBapK-TIIOOHHON MaTepuy C Y4€TOM BPAIEHHs U YCKOPEHHUS.

HccnenoBanne KOCMOJIOTHISCKHX MoJieield MOAHGHUIMPOBAHHOM IpaBUTALUH, ITOTIBITKA OOBSICHEHUS HA MX OCHOBE KIIFOUEBBIX
XapaKTEePUCTUK HAOIIONaeMOW KOCMOJIOTHH, TAKHX KaK YCKOPEHHOE pacIiupeHHe BceneHHOH, B YaCTHOCTH, HCCIIEJOBaHUE
KOCMOJIOTHYECKHX BO3MYIICHHH B TeJlenapaiieIbHON TEOPHU C HEMHHHMAaJIBHOHN CKaJIAPHO-TEH30PHOI CBA3BI0, I/Ie OCHOBHBIM
00BEKTOM SIBIISIETCS CKaJLAp KpydeHus, B otimdaue oT OTO, rie ocHOBHOM 00BEKT — cKaysip Praun.

IlocTpoeHne HHTErpUPYEMBIX KOCMOJIOTMYECKHUX IOTEHIMANOB Il NPOCTPAHCTBEHHO-NJIOCKUX KOCMOJIOTHI C OJHHM
CKJISIPHBIM MOJIEM ISl TOCTPOSHHUS PEATMCTUYHBIX BIIOJTHE HHTETPUPYEMBIX HHIIIIHOHHBIX MoJiesiel ¢ (ha30BBIM IIEPEX0/I0M;
uccienoBanre (azoBBIX NMEPEXOJ0B B KBAHTOBOM TEOPUH, BKIIIOYAIOIICH I'DaBHTALMIO, U JTUHAMHUKH O0Opa3oBaHMs CTEHOK,
pa3ensomuX 001acT! ¢ Pa3HBIMHU 3HAYCHUSIMH TT0JIS, Pa3BUTHE METO/A TOJICTOCTEHHOTO IPHONIDKEHHA C y4E€TOM IPaBUTALIHH,
a TaKkXKe TIOCTPOCHUE U MCCIICOBAHNE TOYHO PEIIACMbIX HH(IIAIMOHHBIX MOZETIEH ¢ (ha30BBIMHU MEPEXOTAMH.

Pa3Butne meronoB B pamkax Teopun [lukapa-Jledrena u nx nmpuMeHeHHE ATl BHIYMCICHUS JIOPEHIEBBIX KOHTHHYaIBHBIX
HUHTErpajlioB B 3a/Jayax KBAaHTOBOI TeOpUHU MOJs, TPABUTAIMM U KOCMOJIOTMH, M, B YAaCTHOCTH, B 3aJadax IO OMHUCAHUIO
JIMH3UPOBAHUS TPABUTAIIIOHHBIX BOJIH.

OsxkugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYIIeM roay:
HccnenoBanue OUHAMHYECKOW KOMNAKTU(GUKALWK W TojydyeHHe 3(dexkTHBHOro mnoreHuuana Xurrca B MHOTOMEPHBIX
KOCMOJIOTHYECKUX MOJEIIAX CO CKaJIIPHBIM I0JIeM U uieHoM tuna ["aycca-bone.

HccnenoBanne BO3IEHCTBUS IUIOCKMX yIapHBIX I'paBUTAalMOHHBIX BOMH (YI'B) Ha kiaccumueckne M KBaHTOBBIC IIOJIEBBIC
cucteMsl. Paccmorperune YI'B ot pa3HBIX HCTOYHHKOB (Oe3MaccoBast YacTHIIA, HYJIeBas CTpyHa, HylieBas OpaHa), Bkitodas YI'B
¢ ¢yHKUMeH npoduis, 3aBUCSIIEH OT BpEMEHH.

Hccnenosanus 3anaun paccestius Y1'B Ha rpaBuTUpyrOIUX UCTOYHUKAX. MccnenoBanue BTOpUYHBIX YAAPHBIX BOJIH B CAMUX
MOJIEBBIX CUCTEMAaX, BbI3bIBAEMBIX NIEpBUYHBIMU Y] B.

HccnenoBanne ckaykoB TEH30pa-3HEPTUH UMITYJIbCA TIOJICH Ha HYJIEBBIX OBEPXHOCTSIX, NX TE€OMETPHUECKasi HHTEPIIPETAIHs B
TEOpHH TIpaBUTaMu OWHImTeHHa. CpaBHEHHE HEAHATUTHYHOCTEH JIOPEHIEBBIX MHOTO0OpasMi Ha  HYJIEBBIX
THIIEPIIOBEPXHOCTSIX (HEAHATTMTUYHOCTH KPUBU3HBI TUIIA AeNbTa-QyHKINHT U TITa-QYHKINN).

HUccnenoranue dusmyeckux 3pdektoB miockux YI'B ¢ pacrpeneiieHHON MOBEPXHOCTHOM IUIOTHOCTHIO DHEPTUU BIOJIb
BOJIHOBOTO (D)pOHTA, HCTOYHMKAMH KOTOPBIX MOTYT OBITh YJBTPAPENISTUBUCTCKUAE TSDKENbIE HMOHBI (B MpEAEIbHOM
ciyyae). HMccnenoBanue addexra KBaHTOBOrO poxeHus yactull YI'B ¢ dyHkimeit mpoduiist, 3aBucsieil oT BpeMeHH.

CoTpyaHH4ecTBO 110 TeMe:

Crpana win T'opoxn Hucruryr Craryc Y4yacTHuKH
MeKIYHAPOIHAS
opraHu3anys
ABcTpanus Ilept UWA OOMeH BU3UTaMHU Bbyx6unnep E.
Kyzenko C. + 2 gedn.
Cunneit VYH-T CoBMecTHBIE PabOTHI Mounes A. + 1 gen.
Apmenus Amrapak NPD HAH PA CoBMecTHBIE paOOTHI I'eBopksn XK.
JaBtsiH M.
NOU HAH PA OOMeH BU3UTAMH Nmixanss A.
EpeBan HHJIA OOMeH BU3UTaAMH ABetucsiH A.
Hemmpusn O.
MamnsensH P.
Mkprusia P.
Xaxo0sH T.
XacTsH 3.
Bonrapus Codus INRNE BAS OOMeH BU3UTaMU Hobpes B.
Nnues b.
Tomopos U.T. + 2 gen.
SuU CoBMmecTHbIE pabOThI Wsanos 1.
Pamixos P.
Bpazunus Kyuc-nu-dopa UFJF CoBMmecTHBIE pabOTHI Hepurmnasos A.
Mamupo N.JI.
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BenmukoOpuranus

I'epmanus

I'penus
W3pauns

Hpan

Wpnannus
Ucnanns

Uranus

Kaszaxcran
Kuraii

KsIpreizcran
ITonpma

ITopryranus

Poccus

Can-Ilaymy
Canty-AHIpe
I'nazro
Hapem

KemOpumx
Kentepbepu
Jlonnon

Bbonn
I'annoBep

Jlewnur
MironxeH
OnpeHoypr

ITorcoam

Adunbl
Hepycanum
Tenb-ABuB
Hcdaxan
Terepan

Jy0nuH
Bapcenona
Bbunsbao
Banencus
Banbesimonun
CanTparo-ue-
Kommnocrena

ITanys

Tpuect
Typun
®packaru
Anma-Ata
I'yanuxoy
Hanpuan
Ilexun
XOHbSIH
[Ilanxait
bumkex
BbenocTok
Bpoiias

Kpakos
Agelipy

Boponex

USP
UFABC
UofG
Va-T

VH-T
VH-T

Imperial College

UniBonn
LUH

UoC
LMU
IPO

AEI

UoA
HUJI
TAU
Va-T
FU
IPM

DIAS
IEEC-CSIC
UPV/EHU
IFIC

UVa

usc
UniPd

SISSA/ISAS
UniTo
INFN LNF
KasHY
SYSU
NCU
UCAS
uscC

VH-T

bI'Y

uwB

uw

JU

UA

BI'Y
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CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMecTHBIC PabOTHI
OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU

OOMeH BH3UTaMU
CoBMecTHBIC PabOTHI
CornamreHue
CornamreHue
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

OOMeH BU3ATAMU

CoBMmecTHBIE pabOTHI
OOMeH BU3UTAMU
CoBMecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE paOOTHI
CornamieHue

CoBMmecTHBIE pabOTHI
OOMeH BH3UTaMU
CoBMecTHBIE pabOTHI
OOMeH BH3UTaMU
OOMeH BU3UTAMU

CoBMmecTHBIE pabOTHI

CornaieHue

Cornamenue
CoBMecTHBIE paObOTHI
CornamreHue
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
OOMeH BH3UTaAMU
OOMeH BH3UTaMU
CoBmecTHBIE pabOTHI
OOMeH BH3UTaMU
OOMeH BH3UTaMU

CornanieHue
OOMeH BU3UTAMU

OOMeH BU3UTAMU
CoBMmecTHBIE pabOTHI
OOMeH BH3UTAMU

Depeiipa JI.
Bacuesuu [1.B.
Oeiirun M.B.

Hopeii I1.

Carxmudd I1.
OcoopH X.

Kpau C.

Cremt K. + 2 gemn.
Letitoua A.
Pyceuxwuit A.
Jlextendensa O. + 2 ger.
Hparon H. + 2 uen.
Bopnar M.

MyxaHoB B.

A3zan b.

Kynr FO.

Huxomnan X.

Teizen C.

3ynanoc Jx. + 1 uen.
Pabunosuuu E.
Manomen b.

Jlopan ®@.

Kadapu I
Cabemxan C.
eiix-/]xab6apu M.M.
Upaksu M.

Opnuunos C.J.
baunnoc U.

He Askappara X.A.
Kacranbena X.M.M.

Apam K.

Baccerro A.
Copoxkun /1.
Bounopa JI. + 1 uen.
Ope I1. + 2 yen.
bemnyyuu C. + 2 yen.
JxyHymanues B.
I'yo X.

Xyanr X.

Jny X.

I'yanaccon C.
Kopob6koB M.
®donomees B.
Om3ueBnd A.
Jlykepcku H.
ITonosuu 3.
Opunpuiak A.
Boposen A.
Bepexunckuii A.
PomanuykeBuu T.
Pany 1O.

Opaeiipy C + 1 gen.
Munakos A.



CepOust

CIIA

®panuus

HonronpynHerit
Kazanb

MockBa

Mocksa, Tpourxk
Hoocubupck
[IporBHuHO
Cankr-IletepOypr
Tomck

YepHoronoBka

Hum
Komnemx-Tlapx

Kopan I'abc
HB}O-I;‘IOpK

Qunanenshus
AHHecu-ie-Bbe

JInon

MOTHU
Koy
AU Mry

HUIIMex PAH
UTOD

MI'y

MHAH

HIY BIIS
Ckonrex
OUAH

AN PAH
HI'Y

NOBO
ITOMU PAH
TITIY

TITY

UT® PAH

VYH-T
UMD
UM
CUNY
SUNY

Penn
LAPP

ENS Lyon

96

CoBMecTHBIC PabOTHI
OOMeH BU3UTAMH

OOMeH BU3UTaAMU
OOMeH BU3UTAMU
OOMeH BU3ATAMU

OOMeH BU3UTAMU

CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU
CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU
OOMeH BU3ATAMU
OOMeH BU3UTaAMU

CoBMecTHBIE PabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

OOMeH BU3ATAMU

CoBmecTHBIE pabOTHI
OOMeH BU3UTAMU

CoBmecTHBIE pabOTHI
OOMeH BH3UTaMU

OOMeH BU3ATAMU

CoBmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBmecTHBIE pabOTHI
OOMeH BU3UTAMH
CoBMmecTHBIE pabOTHI

bonman A.

Mycaes D.

Ilonos A.A.
Cymixos C.B.
Tonopenckuit A.B.
Hob6poxoros C.
Muponos A.
Mopo3zos A.1O. + 4 gem.
Omnpiragenxnii MLA.
Pocuslit A.

Tlaneuos J. + 2 yen.
CrenaHbpsHIL A.

CaemnnkoB K. A. + 2 yei.

Tanamaes /I.B.
[adapesna A.
Apednena W.5. + 2 gern.
Bonosuu U.B.
Karanaes M.

Opios J1.

CnaBHoB H.A.
ITymkaps I1.

Kazapsua M.
BapBunckuii A. + 1 gen.
Bacuibes M.

Meunaces P.

Hyraes 3. + 2 yen.
Muponos A.

3unHoBbeB 0.

Hepkages C.O. + 2 gedn.
Kpeixtus B.

JlaBpos I1.

Mep3nukuH b.
Cuerupes T.

Tanmaxxnackuii A.B.
+ 3 yeln.

benaBun A.
Coxonos B.B.
CrapoOunckuit A.A.
Jxopmxesuu I
Humutpuesuy /.
Ioiire k.
Koytponukoc K.
Mesunuecky JI. + 2 gen.
Axynos B.

Karro C.

Kopenun B.
3amonoguukoB A.b.
Mypsix E.

Ogpyt b.

Parocu O.

Coxaues 3.

Cop6a II.

Henpayk @.



LOEPH

Yexus
SIlnmoHus

Mapcens

Hanr
[Tapux

Typ

Kenena

IIpara
OxuHaBa
Toxkuo

CPT

SUBATECH
ENS

LUTH

VH-T

OEPH

CTU
OIST

Keio Univ.
uT
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CoBMecTHBIC PabOTHI

Cornamenne

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Cornamenue

OOMeH BH3UTAMU
OOMeH BH3UTAMU
CoBMmecTHBIE pabOTHI
OOMeH BH3UTaMU

Koxopo P.
Oruesenxnii O.B.
Cwmunra A.
ITonukactpo JIx.
I'ypryiion 3.
Bonkos M.

Tapanm K.
AnpBapen-I'ome JI.
+ 2 ger.
Anrtonnanuc U. + 1 gen.
®eppapa C. + 2 gen.
Bypauk Y. + 3 gen.
Iynas M.

Hutra M. + 1 yen.
Casago H.

IOk A.



98



99

Duszuka

JIEMEHTAPHBIX YACTHII
U

(pu3uKa TAKEJIbIX HOHOB
BBICOKUX JHEPIrum

(02)



YyacTue B MeXKAYHAPOIHBIX IKCIIEPUMEHTAX

02-1-1066-2007

HccaenoBanue CBOWCTB AACPHOA MATEPHH U CTPYKTYPbI YaCTHIL
HA KOJIaliepe PeJATHBUCTCKHUX s/iep U MOJSIPU30BAHHBIX IPOTOHOB

PykoBoaurtenn Tembl: Jlennunxu P.
[Mane6parues 10.A.

YuacTByOuue CTPAHbl U MEKIYHAPOIHbIE OPTraHU3AlNHU:
AzepOaitmkan, Apmenus, bonrapus, Beernam, Erumer, Unnus, Kazaxcran, Kuraii, Ky6a, Mekcuka, Monromus, Poccus,
Cep6us, CiioBakus, CILIA, ®pannus, Yexus.

HN3yuaemas npo6JieMa U OCHOBHAS 1eJIb UCCJIeA0BAHUIA:

W3ydenne cBOMCTB SAEPHON MaTEPUH, HAXOASAIIENCA B COCTOSHUAX C SKCTPEMAIBHO BBICOKHMU INIOTHOCTBIO M TEMIIEPATYPOH,
MOUCK TPU3HAKOB IPOSBJICHUS IeKOH(aliHMEHTa KBapKOB M BO3MOXHBIX (Da30BBIX IEPEXOOB B cpene, oOpasyromencs mpu
COyIIapeHMsAX TSOKEbIX saep npu sHeprusix komtaiiaepa RHIC. M3mepeHue crnuH-3aBHCUMBIX CTPYKTYPHBIX (DYHKLUMA
HYKJIOHOB U Si7iep C UCIOJIb30BaHUEM NOJIpu30BaHHbIX myukoB RHIC.

IIpoekT mo Teme:

HaumeHoBaHMe IpoeKTa PykoBoauress npoekra IMudp npoexra
JlabopaTopus OTBeTCTBEHHBIE OT JIabOpaTOpHU Craryc
1. STAR IMane6parues F0.A. 02-1-1066-1-2010/2026
Jleqnunuxu P.
Peanusamnus
JIOBD, JIUT, JIAIL, JIT®, YHI] CM. YYaCTHUKOB aKTUBHOCTEH

KpaTkasi anHOTauMs U HAy4YHOe 000CHOBaHUE!

Hems mpoekra STAR (ywactme OUSIU) — wm3ydeHHe CBOKMCTB SACPHON MaTepUH IPH DKCTPEMATBHBIX IUIOTHOCTSAX U
TeMIIepaTypax, MOUCK NIPU3HAKOB AeKOH(AHMEHTa KBAPKOB M BO3MOKHBIX (Pa30BBIX IEPEX0/I0B ITPU CTOIKHOBEHUSX TSDKEIBIX
HMOHOB B IIMPOKOM JHAara3oHe SHEPTUi Ha pesiTUBUCTCKOM KoJutaiaepe Tsokénbix noHoB RHIC. B mporpamMmy ucciieoBanuii
TaKXKe BXOIUT HM3Y4YEHHE CTPYKTYPHBIX (YHKUIMH KBapKOB M TJIOOHOB NPU CTOJKHOBEHHSAX MOINEPEYHO M IPOJIOIBHO
MOJISIPU30BaHHBIX IPOTOHOB.

OsxkupaeMble pe3yJbTAThl 10 3aBePIIEHUH MPOEKTA !
[Tonyyernne wuHpOpMAIMU O CBOHCTBaX BO30YXKIEHHOH SAJepHOW MaTepuu. YdacTHe B OKCHEPUMEHTaX C sApaMu Hu
MOJIIPU30BaHHBIMU TpoTOHaMHU Ha ycrtaHoBKe STAR Ha sinepHoM komaiiaepe RHIC B BNL.

Usmeperne Ha yctanoBke STAR crimHOBEIX 3¢ (pekTOB B SKCIIEpUMEHTaX ¢ TMOSIPU30BAHHBIMA IPOTOHAaMU. [loirydeHre HOBO#
nH(pOpMAaLNK O CIIMH - 3aBUCUMBIX (DYHKIMSAX PacIpe/iesieHHs] KBapKOB U TIIOOHOB B IIPOTOHE.

HccnenoBanne peMTOCKOMTUYECKUX KOPPEISIIHN, CTPYKTYPBI COOBITHI M CKEHIIMHTOBBIX CBOMCTB SACPHBIX B3aMMOACHUCTBUH,
r7100abHON MOSPU3AINH, COOBITHH C OOJIBIINMH ITOTIEPEYHBIMU UMITYTECAMH.

IIpoBeneHue 3KCIEPUMEHTOB MO MporpaMMe dHeprerudeckoro ckanuposanust BESII B xomnalizepHoil MoJie U B pexXuMe C
¢uKcrpoBaHHON MuIeHbI0. [Torck curHaTyp (a3oBbIX epexo10B U Kputnaeckoi Toukn KX/I.

Pasurne mporpammuoro obecreuenust aerektopa STAR u cozmanme coorBercTByromeil nHbpacTpykTypsl B OUAN mns
00paboTKU 1 aHaIN3a SKCIIEPUMEHTAIBLHBIX TaHHBIX ¢ ycTaHOBKH STAR B OUSIN

Co3nanue coBMecTHbIX ¢ BHJI u yHuBepcuTeTamMu CTpaH-ydacTHHUII YYeOHBIX M 0Opa3oBaTEIbHBIX IPOrpaMM IO
PENSATHBUCTCKON siIepHOH (u3nKe U pU3NKe MUKPOMHUpA.

O:xugaeMsble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOAY:

AHanu3 3KCIIePUMEHTAIBHBIX TAaHHBIX IO IPOrpaMMe dHepreTuueckoro ckanupoanus BESII B koraiinepHbIX SKCIEpUMEHTaX
B uHTepBaste sHepruit 7,7-200 I'9B n sxcnepuMeHTax ¢ GUKCUpOBAHHOW MUIIICHBIO B HHTEepBaie suepruit 3,0—7,7 I'3B. Tlonck
cuTHATYp (ha30BBIX MEPEeX0A0B U KpuTHdeckor Touku KX/I.
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Habop cTaTHCTHKM B SKCIEPUMEHTaX C sSApaMH 30J0Ta M NPOTOH-SJEPHBIMH CTOJKHOBEHMsIMH ¢ sHeprueit 200 9B u
MaKCHMaJIbHOM CBETUMOCTH KOJUIaiijiepa B IeHTpaibHOM obsacty (—1,5 <n < 1,5) u B 061acTu MajbIX yrioB (2,5 <mn <4,2).

HccnenoBanne B sIAPO-ANECPHBIX CTOJKHOBEHHAX (EMTOCKONMYECKHX KOPPETALUH, CTPYKTYypBl COOBITHH, TII00aIbHON
moJIsIpr3anuy, coObThii ¢ OompimMu Pr. VccnenoBanne (GEeMTOCKOIMMYESCKUX KOPPEILIHUKA B WHTEpBale SHEPTHd OT 3 10
7,7 T'3B. U3yuyenne daxTopa saepHOit MOAU(HUKALIUHN B CTOIKHOBEHHUSAX sIep 30J10Ta MpH dHeprusx 14,6, 19,6 u 27 I'3B.

Pa3paboTka mporpammHOro obecriedeHust U (popMmupoBanue HHPpacTpyKTypsl ais o6padoTku nanHeix STAR B OUSU c
ucnonb3oBanueM GRID — texHosoruii. Micnone3oBaHue METOI0B MallIMHHOTO 00y4YeHUs JJ1si 00paOOTKH JaHHBIX.

Cosnanue coBmecTHbIX ¢ BHJI 1 yHHBepcuTeTaMy CTpaH-y4acTHHLl MEAMAPECYPCOB U J1aOOPaTOPHBIX pabOT /I MOJITOTOBKH
KaapoB T pabOThI Ha KOJUTaiiepax peITHBUCTCKUX SAEP U MOJSIPU30BAaHHBIX IIPOTOHOB.

N3y4yenne BO3MOKHOCTH OYIyIIETO PAaCIIUPEHNS NCCIEI0BAHNUS CTPYKTYPHI siApa U CIMHOBOM CTPYKTYPHI IIPOTOHA B €-P 1 €-A
cTonkHoBeHMAX Ha kKoMmiuiekce NICA, a Takke M3y4eHUss BOBMOXKHOCTH y4acTHsl B pa3pab0TKe MPOEKTa IJEKTPOH-HOHHOTO
xomnaiinepa (EIC).

[IpopaboTka MpeT0KEHHIA 10 CO3IaHHUIO JCTEKTOPOB JUTsl H3YUYCHHUS MOJIAPU3aIMOHHBIX SBJICHUHN Ha KOJUIaiepax, B TOM YHCIIC
u Ha koJutaitnepe NICA.

AKTHBHOCTH TE€MbI:

HanmeHoBanne akTHBHOCTH PykoBogurenn Cpoxu peanuzanuu
JlaGopatopust  OTBETCTBEHHBIE OT 1AOOPATOPUH Craryc
1. VYuyacrue B BHINOJHEHHH ITaneopatues 10.A. 2024-2026
IKCIEePHMEHTOB M aHAJIM3€e JTaHHBIX
110 IPOrpamMMe IHEPreTu4ecKoro CKAaHMPOBaAHUS HabGop nammbix
BESII. Iouck curHatyp (pa3oBbIX Mepexoa0B AHAJH3 CTATHCTHKH

U kputnyeckoii Touxku KX/{

JI®BD Asepuues I['.C., AiitbaeB A., Anapun A.A., [lyaun B.b., lenosuy T.I'., Kekeusin A.O., Kopoouiisia A.A.,
JIstonr b.B., Hurmatkynos I'.A., ITanromkuna C.C., Tuxomupos B.B., Tokapes M.B., Spsirun I'.A.

KpaTkasi aHHOTanMs ¥ HAy4YHOe 000CHOBaHUE:
O06paboTka JaHHBIX IO MPOrpaMMe dHepreTuueckoro ckanupoBanus BESII B konnaiimepHold MoJe W B peXuMe C
(PUKCUPOBAHHOW MUILICHBIO.

OsknaeMsble pe3yJbTAaThI N0 3aBePIIEHHN AKTHBHOCTH:
[Tonyuenne BBIBOJOB O cUrHatypax (a3oBbIX HepexofoB M o kpuThieckod Touke KXJ| Ha ocHOBe aHanmm3a JaHHBIX MO
nporpamme BES II.

O:kugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKyIlleM IOy :

HccnenoBanue B SpO-S/ICPHBIX CTOJKHOBEHUSX (DEMTOCKOIMYECKUX KOPPEJSLHUi, CTPYKTYpbl COOBITHH, TIJ100anbHOM
noJjspuzanuu, coObiTHid ¢ OonpuiuMmu Pr. MccnepoBanue (EeMTOCKONMYECKMX KOPPESIIMii B MHTEpBaje SHEPruil or
3 mo 7,7 I'3B. Uzyuenwue dakropa saepHON MOAM(DUKAIIMN B CTOJKHOBEHUSX sAEp 30J10Ta npu dHeprusx 14,6, 19,6 u 27 I'3B.

2. HccaenoBanme ciuHOBBIX 3(dexToB Tokapes M.B. 2024-2026
B CTOJIKHOBEHHUSIX NONEPEYHO
NOJISIPU30BAHHBIX MPOTOHOB € MPOTOHAMM
u sigpamu. M3MepeHne HHKJIIO3HBHBIX
NonepevYHbIX CIHHOBBIX ACHMMeTPHIi
U (pparMeHTANMOHHBIX YHKIUIH

Habop manHBIX
O6paboTka TaHHBIX

JI®BD Amapun A.A., lenosuu T.T'., JIro6ommi B.B., Tepsies O.B., [llaxanues 3.1.
JINT Mycynsmanbexon K.K.
JITD T'onmockokos C.B.

Kparkas anHoTanusa u HaydyHoe 000CHOBaHMe:

Wzydenne CTpyKTypHBIX (QYHKIMII KBapKOB WM TJIIOOHOB TPH CTOJKHOBEHHSX MOMEPEYHO M MPOJOJIFHO IOJIIPU30BAHHBIX
mpoToHOB Tipu dHeprun 510 5B u mpu CTOTKHOBEHMSAX MONSPHU3OBAHHBIX NMPOTOHOB C sapaMu mpu 3Heprum 200 I'HB.
AHanu3 3KCIepUMEHTATBHBIX JaHHBIX 1o mporpamme Cold QCD.
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O)KI/IIIaeMbIe Pe3yJabTaThl 10 3aBEPIICHUHN AKTUBHOCTH
HpOBeﬂeHI/Ie OKCIICPUMEHTOB C IPOAOJIBHO U NOMECPCUHO MOJIAPHU30BAHHBIMU IIPOTOHAMU IIPHU MaKCHMaJIbHOU OHCPIrun 5101B.

AHanmm3 SKCIEPUMEHTANBHBIX JaHHEIX 1Mo nporpamme Cold QCD. Oto maér BO3MOXKHOCTH H3y4nTh pactpeneneaus Cusepca,
HOIIepeYHOe pacupeeIeHue MOIpH3aluy TapToHoB, GyHKIHN GparmenTanun KonminH3a B paHee HEZOCTYIHBIX 00JIacTiAX U
PaCILMPUThL IPOrpaMMy aHaIu3a acuMMeTpuit poxknenus W u Z° 6030H0B.

OsxnaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIleM Ioy:
BrlinosnHeHUe 3KCIEpUMEHTANIBHOM IPOTrPaMMBI C IONEPEYHO MOJIIPU30BaHHBIMU IPOTOHAaMHU Ipu 3Hepruu 200 I'3B.

BrinonHeHne u3MepeHuid B IIMPOKOM JHana3oHe mceBpoOsicTpotr: —1,5 < 1 <1,5 (uenTpansHas obnacts) n 2,8 <1 < 4,2
(epeHue OBICTPOTHI), YTO COOTBETCTBYET 001aCTH U3MEHEeHus nepeMenHoi brépkena 0,005 < x < 0,5.

3. H3y4yeHue cTPyKTYpHI COOBITHIA, Jlennunku P. 2024-2026
KOJUICKTHBHBIX IIepeMEHHBIX, ITaneopatues F0.A.
KOPPeJIAHOHHBIX XaPAKTEPHCTHK, Peanmzarus
(emMTOCKONMYECKMX

KOPpPeJALHOHHBIX QYHKIUI
1 TIPOLECCOB ¢ 00JbIINMH PT

JIOBD Arakummues I'.H., Anapun A.A., legosuu T.I"., Kexeustn A.O., Kopobuneia A.A., JIsionr b.B.,
Hurmarkynos I'.A., [Tantomkuna C.C., TokapeB M.B., [llaxanues 2.1.

JIMT  Ocockos [".A.

Kparkas aHHOTAIMS M HAYYHOE 000CHOBAHME:
IIanLHeﬁmee Pa3BUTUEC U TIPUMEHCHHUC [Jid aHaliu3a OJSKCHCPUMCHTAJIbHBIX JaHHBIX METOI0B KOppeHHHI/IOHHOﬁ
dbemTockonuu, paspadboranusix B OUSN.

OsxnjaeMble pe3yJIbTAThI N0 3aBePIIEHHN AKTHBHOCTH:
W3y4yeHne mnpoCTpaHCTBEHHO-BPEMEHHBIX MHapaMeTpoB OOJAcTH B3aUMOJACHCTBUS C HCIIOJIb30BAaHHWEM KOPPEIJSIHNA
TOXK/IECTBEHHBIX WM HETOXXJECCTBCHHBIX YaCTHI[, B TOM YHCIE THIICPOHOB, C YYETOM B3aMMOJCHCTBHSA B KOHEYHOM
COCTOSTHAM W CIMHOBBIX KOPPEISHAX, a TAaKXKe Ul ONpeJeNICHNs] ypaBHEHUsS COCTOSHUS IUIOTHOM M CBEPXIUIOTHOM
SIEPHOI MaTepuy, 0Opa3ylomeiicst B HEHTPOHHBIX 3BE3/1aX.

O:skugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKyIlleM IOy:
HccnenoBanne (pakTaqbHOW CTPYKTYPBl COOBITHH B 3aBHCHMOCTH OT IIONEpPEeYHOro umiynbsc. OnpeneneHue
(pakTaabHOM CTPYKTYpPhI B3aUMO/ICHCTBUI B COOBITHSIX C OOJIBILION MHOXECTBEHHOCTBIO.

OnpeueneHHe MNPOCTPAHCTBCHHO-BPEMCHHBIX ITapaMETPOB B MOJIC C (I)HKCHPOBaHHOfI MHUIIICHBIO.

I/I3y‘I€HI/I€ POKACHUA HGﬁTpaHLHLIX KAOHOB B 00J1aCTH MaJIbIX OoNepeYHbIX UMITYJILCOB.

4. Mopepuusanus ycranoBka STAR IManedpartues 10.A. 2024-2026
JJIS1 M3MepeHuii B 06J1acTH OBICTPOT
2,5 <n <4,2. Ha6op craTHCTHKH Habop nanubIx
10 CTOJKHOBEHHAM siIEP 30J10Ta O6paboTka HaHHBIX
npu 3uepruu 200 B 1 MmakcumMaabHOI AHaJIM3 CTATHCTHKU

cBeTMMOCTH Kosutaiinepa RHIC

JI®BD Asgepuues [.C., Arakummues [.H., Aiit6aeB A., Anapun A.A., [lenosuu T.I'., Keueuan A.O., JIsionr B.B.,
Hurmatkynos I'.A., Poragesckuii O.B., Tokapes M.B., [llaxanues 3.1.

JIAT I'pomosa H.M., Muuuu B.B.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!
Peanmu3anust sKkcriepUMEHTAIBHON MTPOTPaMMBI C TSHKEIBIMHU SJpaMHy C UCTIONb30BaHUeM ¢u3ndeckoil mporpammsl Hot QCD B
pacmmpeHHOM akcenrtance ycraHoBKH STAR B 065acTi BEICOKMX OBICTPOT M MOBBIMIEHHON cBeTMMOCTH Koutaiinepa RHIC.

OskugaeMble pe3yJibTaThl 110 3aBePIICHHN AKTHBHOCTH

UccnenoBanne B pamkax ¢usmdgeckoit mporpammel Hot QCD  MHKpOCTPYKTYpbl KBapK-TitooHHOW twiasmel (KITI),
oOpasytomieiicsi B CTOJIKHOBEHUSAX sijep 3oiota mpu dHepruu 200 BB ¢ mensio m3ydenus (asosoirt muarpammbl KX u
onpenenenns cBoiicte KI'TI Ha Maibix macmrabax.
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O:xunaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIeM rOy:
[Monyuenue Habopa nanHbIxX Mo nporpamme Hot QCD mo cTosikHOBEHUIO Aep 30J10Ta IpH MakcuMaibHoit sHeprun 200 I'9B n
MaKCHUMaJIbHON CBETUMOCTH KoJlIaiinepa.

5. Pa3euTHe nporpaMMHOro obecrneveHus ITane6paTues 10.A. 2024-2026
U cO3aHHe HHPPACTPYKTYPBI AJs Kopenskos B.B. (JIUT)
o6padorku 1aHHbIx STAR B OUSN. Peanunzanus

IIpnMeHeHne MeTOJ0B MAILINHHOTO
o0y4eHHs 1711 00paGOTKH JaHHBIX

JI®BD Amnapun A.A., Arakummes [.H., Kopoourpea A.A., Cemuykos IT.J].
JINT  banamos H.A., Munpsia B.B., OcockoB I'.A., Ctpux T.A.

Kparkas anHoTauus U Hay4Hoe 000CHOBaHue!
Hcnonp3oBanue Bo3MOKHOCTEH pacnpenenéHuslx Boraucienuit (GRID-ctpykrypa OUAM) anst oOpaboTku AaHHBIX

skcnepumenTa STAR. Pa3BuTue MeTONOB MAaIlIMHHOTO OOyuYeHHs AJIS aHAJIN3a SKCIEPUMEHTATbHBIX JaHHBIX C YCTaHOBKHU
STAR.

O:xugaeMsble pe3yJIbTATHI M0 3aBePIIEHNH AKTHBHOCTH:
[MoxroToBka SKCIIEpUMEHTATBHBIX MaHHBIX ceaHCOB 2022-2024 rr. B hopMaTax, HEOOXOIUMBIX UIT 0OpabOTKHM JaHHBIX B
(0)5551%8

Pa3Butue HOBBIX METOOB OOPaOOTKH TaHHBIX.

O)RﬂllaeMbIe Pe3yJbTaThl 10 AKTUBHOCTH B TEKYILIEM Ioay:
PasBurne METOAOB MAIITMHHOTO O6y‘IeHI/IH JUJIA aHAJIn3a SKCIICPUMCHTAJIbHBIX JaHHBIX C YCTAHOBKH STAR.

6. Co3nanne coBmectHbIX ¢ BHJI Cunopos H.E. 2024-2026
U YHHBEPCHUTETAMHU CTPAH-YYaCTHHUL Kusiruna K.B.
MeIMapecypcoB H JaGopaTopHbIX pador Peanusanus

JJISl MOATOTOBKH KAIPOB IJI5 padoThI
Ha KoJUIaiiiepax peJIATHBUCTCKHUX sIIEp
U NOJIAPU30BAHHBIX IPOTOHOB

JI®BS Boponnosa H.U., 'ory6esa E.U., Ocmauko M.II., Cemuykos I1./1.
VYHI  Bamansikun C.H., Hryen Xoanr bao Xans, [Inatonosa JI.B., Cmupaos O.A., Ctporanosa T.T'.

Kpatkas aHHOTanus 1 HAy4Hoe 000CHOBAHHUE!
Pa3paboTka MennapecypcoB U 1a00paTOpHBIX padoT AJIs MOATOTOBKH KaJpoB Ul paboTHl Ha KOJUIAiAepax pelsiTHBHCTCKUX
sIIEp U TOJIIPH30BaHHBIX TPOTOHOB.

OskujiaeMble pe3yJibTaThl 0 3aBePUIEHUN AKTHBHOCTH
[MoAroToBKa y4eOHBIX U MPE3CHTAIIMOHHBIX MATEPHAJIOB 110 H3YYEHHIO CTPYKTYPbl MATEPUH U SIPO-SIICPHBIX B3AUMOICUCTBUI
B 9KcriepuMeHTax Ha koutaiaepax (RHIC, NICA).

O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy :
IMoaroroBka VR-3kckypcum Ha yckoputenbHbId kKomruieke NICA, moaroroBka ydeOHOTo mocooms «DKCIEpUMEHTaTbHAS
sfepHas Gu3uKa U saepHast SJIEKTPOHUKAY, pa3BUTHE BEICTABOYHOMN dKcno3uiun B 3ae NICA/MPD.

7. IlpopaboTka npeasnoskeHuUi dyuun B.B. 2024-2026
10 CO3AHUIO IETEKTOPOB JJIsI
U3yYeHUsl MOJISIPU3ALMOHHBIX IMoaroroeka npoekra

sIBJIEHUI Ha KoJuIaliepax
JI®OBD ®umymkus B.B.

KpaTkasi anHHoTanus ¥ HAy4YHoe 000CHOBAHUE:
[TpopaboTka npeIoKEHHI 110 CO3IaHUI0 AETEKTOPOB IS MOJIIpuMeTpun Ha koutaiaepe NICA.

O:xunaeMple pe3yJbTaThl 10 3aBepPLIEHNH AKTUBHOCTH:
Co3nanue NoNIpUMETpa, KOTOPBIH 00€CIIeYNT TOYHOCTE 0KOJI0 2 % 3a 300 cek mpu Toke 10MA.
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OsujaeMble Pe3yJbTAThI 10 AKTHBHOCTH B TEKYLIEM TOMY:

M3roToBNIEHME MPOTOTHIA KOHCTPYKIMHM YHHBEPCAILHOTO MPOTOHHOTO MOJSPUMETPA, IIE MPEINOJAraeTcsi pasMmenieHue 4
KJIACTEPOB KPEMHHUEBBIX JETEKTOPOB PasMelIeHHBIX 1o yriamu 110 m 130 rpaj, MO3BOJAOIMX U3MEPATh ACHMMETPHIO B
peaxuuu ®Li(p, *He)*He.

2024-2026

8. H3ydyenue BO3MOKHOCTH OyIylIero AmnapuH A.A.

paclIMpeHHs HCCIeI0BAHMUS CTPYKTYPHBI

AIpa U CIHHOBOM CTPYKTYpPHI IPOTOHA IToaroroBka mpoexra

B €-D M €-A CTOJIKHOBEHMSIX Ha KOMILJIeKce
NICA, a Tak:xke H3y4eHHs] BO3MOKHOCTH
ydacTHe B pa3padoTke MPOEKTAa 3J1eKTPOH-
HoHHOTrO0 KosL1aiaepa (EIC)

JI®BD Hynus B.b., Kopobursia A.A., Jlamvanos H.A., [Tartomkuaa C.C., Poros B.1O.
JIT  XKemuyros A.C.

Kpatkas aHHOTanus M HAy4Hoe 000CHOBAHHUE!

JlanbHelIe nepcreKTHBBI HCCIIEI0BAHUMI B 00JIaCTH PENIITUBUCTCKOM SNEpHOM (PU3UKH CBSA3aHBI C CO3/IaHUEM M MPOBEJCHUEM
SKCIIEPUMEHTOB Ha OAJEKTPOH-WHOHHBIX Koumaiinepax. MccmemoBanmst cmmHOBBIX 3ddexktoB Ha EIC mpeacraBmstrorcs
KOMIUIEMEHTapHBIMHA K (PU3UIECKOi mporpamme skcrepumenTa SPD Ha kommmaiinepe NICA.

OsxnjaeMble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH

CoBmecTHO co crpaHamu-ydacTHuamu OV ygactue B moarotoBke ¢usudeckoit mporpammsl EIC. Tloaroroka mpeamoxxeHuH
no ydactuto rpynnsl OVSIM B npopaOoTke TEXHWYECKOTO MPOEKTa OJHOTO W3 JIETEKTOPOB A M3YUCHHS 3JIEKTPOH-MOHHBIX
CTOJIKHOBEHHH.

OskugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TEKyIleM FOy:
Co3aHue CTeH/1a Ha OCHOBE CIMHTHUISILIMOHHOT'O TOJI0CKONA CO ChEMOM MH(POPMAIIMHU C CHIIMKOHOBBIX (DOTOYMHOMKHTEINEH ISt
paboT 10 CO3/aHMI0 MPOTOTHIIA JeTeKTOpa yepenkoBckoro manyuerus (DIRC).

CoTpyaHH4ecTBO 110 TeMe:

Crpana win TI'opon HucruTyT Craryc Y4yacTHUKH
MeKIYHAPOIHAS
opraHu3anus
AszepOaiixan baky WPIT HAHA CoBMmecTHBIE pabOTHI [Haxanues O.1.
ApmeHust EpeBan HHJIA CoBMecTHBIE PabOTHI Tymacsa ApmeH
Bonrapus Codus INRNE BAS CoBMmecTHBIE pabOTHI Bra3apos N.XK. + 1 gen.
Bankos .
SuU CoBMecTHBIE paObOTHI I'ypes B.
PaitnoBcknit T
BreTHam Hanar DNRI CoBMmecTHBIE pabOTHI JIpionr ba Bunb
Eruner I'm3a NILES CU CornaieHue AGnens TaBdpuk
Kanp AUC Cornamenue Xammen Axmen + 3 ded.
Wnpus Joxammy VH-T CoBmecTHBIE pabOTHI Bbamuu Anxy
Tupynatu IISER CoBmecTHBIE pabOTHI Jxena Uurpacen
Yangurapx PU CoBmecTHBIE pabOTHI Kymap Jloxem
Kaszaxcran Anma-ATta niaAd CoBmecTHBIE pabOTHI Hcanpixos A.
Kuraii JlarBWXKOY IMP CAS CoBmecTHBIE pabOTHI Cabxamm CuHrx
Yxanb CCNU CoBMecTHBIE pabOTHI Xaodenr JIyo
Ky6a l'aBana INSTEC CoBmecTHBIE pabOTHI I'yaman O.
Mekcuka Mexuxko UNAM CoBMmecTHBIE pabOTHI Asdna Anexasapo
Mouronus Vnan-barop MNUE CoBmecTHBIE pabOTHI Kanuus 1.
Poccus HonronpynHerit MOTHU CoBMecTHBIC PabOTHI Poraues A.B.
Mocxksa UTO® CoBmecTHBIE pabOTHI CraBuHckmii B.B.
HUAY "MUON" CoBmecTHBIE pabOTHI Hurmatkynos " A.
CrpuxanoB M.H. + 3 gen.
IIporBunO NOBO CoBMmecTHBIE pabOTHI Bacunees A.H. + 10 gen.
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Berkeley Lab
U
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CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenne

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

Bpayn M.A. + 2 uen.
Deodmton I'.A.
MutomreBud M.
Kpmap M.

Gunun 1.

Boxkan C. + 2 yen.
JIn XKyan Pyan
Apxunkus J.

XKanr By Hy + 12 gen.
Hy My

Jxxako6c B. + 2 gen.
Cnunka X.

Kaitnec X.

VYabpux T.

Jlecnu P.

Esnoxumos O.
Xenmensman C.
Opasmycc b. + 2 gen.



02-2-1081-2009

ATLAS
Moaepun3anus yctaHoBKH U pusndeckue ucciaenopanus na LHC

PykoBoaurtenn Tembl: Bennskos B.A.
Eneuxux 1U.B.

YyacTBywomme CTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:
AzepOaiimkan, Apmenus, benapyce, Bonrapus, ['epmanus, ['pysus, M3pawuns, Utanus, VWcnanus, Kanana, Hunepnaunsr,
Poccus, Cnosakus, CIIA, @pannus, [IEPH, Yexus.

H3yyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeJOBAHMIA:

HccaenoBanue MpoTOH-TIPOTOHHBIX B3aUMOICHCTBHI NpH cBepXBbIcOKuX dHeprusix LHC (o0 14 TaB); B ToM 4uncie AeTaabHOE
H3yYCHHE CTPYKTYpPHl HYKIIOHA; HM3Y4YeHHE CBOHCTB 0030HOB XWITCa, TOMCK HOBBIX (DM3WYECKHX SBICHUH 3a paMKaMU
CranaapTHOW Monenu, U3ydeHue QU3UKK TSHKEBIX KBAPKOB M MYJIbTUKBAPKOBBIX COCTOSHHI, MPEIU3NOHHBIC U3MEPEHUS B
obmactu CTaHIapTHON MOJEH, y4acTHE B MOAJCPKKE M PAa3BHUTUU MporpamMMmHoro obecreueHus skcrepumenta ATJIAC,
MOJICIMPOBAHIH HUCCICTYEMbIX (PH3UUCCKUX MPOIIECCOB U MOJCPHHU3AIMY OCHOBHBIX CHCTEM JCTCKTOPA.

IIpoekTsl 0 TEMe:

HaunmeHoBaHue MpoeKTa PykoBoaurenu npoekra HIn¢p npoexra
1. ATLAS bennsikos B.A. 02-2-1081-1-2010/2025
dusnueckne nccnegosannst Ha LHC Enenxux U.B.
2. Mogepruszanus nerekropa ATLAS Yerutakos A.I1. 02-1-1081-2-2013/2025
T'onranse A.
IIpoekTsIi:
HaumeHnoBanue npoekra PykoBoauTeu npoekra Craryc
JlabopaTtopuss OTBETCTBEHHBIE OT JTabopaTOpHUU
1. ATLAS Bbenusakos B.A. Texmpoext
@usnyeckue ucciaenopanus Ha LHC Eneuxnx U.B.

JUIIT  AprukoB A.A., Atanos H.B., bapanos B.}O., barycos B.1O., boiiko 1.P., BactokoB A.O., 'marones B.B.,
I'magunun JLK., T'onragze A., T'onramze N.b., 'onragze JI.A., T'octkun M.U., I'punaii K.U., I'yceiinos H.,
I'ycekoB A.B., laBbios FO.U., lenosuu J1.B., Jemuue M.A., lunenko A.P., Epmonsunk B.JI., Epmonbuuk 10.B.,
Epmosa A.B., XKemuyros A.C., UBanos lO.I1., Kanunosckas JI.B., Kapnos C.H., Kapnosa 3.M., Kaypues H.H.,
Kupnuxos H.B., KoxeBuukos JI.A., Koans O.A., Kosssuna H.A., Kpydonok B.I'., Kynpuunkuit FO.A.,
Jlankwa A.B., JIpikacos I'.1., JlroOymxus B.B., JlroOymkuaa T.B., JIsomma M.B., Jismxko U., Mamokos C.H.,
Munamsunu U., Musamsumm U. (min.), Hegenos F0.A., Hoznpun A.A., [Tnotaukosa E.M., ITopoxosoii C.1O.,
[otpan U.H., Pynenko T.O., CanponoB A.A., Cumonenko A.B., Corenckuit P.B., Tepemko I1.B., Tepemenko B.B.,
Tpoernazos U.H., Tporuna A.Jl., YcoB F0.A., Xapuenko J.B., Ynxos M.B., Hlaiikosckuit A.B., Illamorun A.H.,
[luskoBa M.M.

JIOBD Axmanos @.H., 3umun H.U., IBanos A.B., Kyxtun B.B., Jlageirun E.A., Manamosa M., Haropusiii C.H.,
Conomenko A.A., Typrysuun T., @ununmnos F0.A., Uennakos A.I1., llaiixatnenos B.T'.

JINT  Anekcanapos E.U., Anexcannpos 1.H., I'pomosa H.1., Kopenskos B.B., Munee M.A., SIkosneB A.B.
JIT®  ApOysos A.b., bennskos A.B., bonnapenko C.I'., Kazakos /I.11., Tepsies O.B.

AccoumnpoBanubiii  AmupxanoB A.H., boopoBHukoB B., byspsikaes A., Kyunuckas O.U., Macnennukos A.,
HIEpPCOHA PezanoBa O., CHecapéB A.A., Connaros E.1O., Tuxonos 1O., ®wmmonos C.H., lpaiidep 1.B.
ATLAS

Kparkas anHoTanusa n HaydyHoe 000CHOBaHMe:

I'maBHas nens MexxgyHapoaHoro 3xcrnepuMenTa ATLAS — 370 nzyueHue npoTOH-IIPOTOHHBIX B3aUMOAEHCTBUN IPH PEKOPIHBIX
sneprusx komnainepa LHC (ot 7 no 14 T2B). OTu B3auMoaelcTBuUS SBISIOTCS UICTOYHUKOM Pa3HOOOPa3HbIX (B TOM YHUCIE U
HEHM3BECTHBIX paHee) (PU3NYECcKHX MPOLECCOB, IPOUCXOSIINX Ha yPOBHE diIeMEHTapHBIX YacThll. MccnenoBanue Takoro copra
MPOIIECCOB U TOCJIEAYIONIEE ONMMUCAHWE MX B paMKax €IMHOM MHPOBO33PEHYECKON KOHLEMIMH SIBISETCS TJIaBHOM 3amayei
COBPEMEHHOM (PU3NIECKON HAyKH.
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C nomomsto ycranoBku ATLAS yske Benercs TiiaTenbHasi poBepka coBpeMeHHOH CraHmapTHOM Mojeny (U3MKH YacTHll,
MIPOU3BOUTCA MOUCK T'PaHMIl €€ NMPUMEHUMOCTH, HIIYTCS OTBETHl Ha KIIOUEBBIE BONPOCHI COBPEMEHHOIO dTana pPa3BUTHUS
¢u3uKM U acTpo(M3UKH, TakWe, HANpPHUMEpP, KaK MPHpojAa TEMHOH MaTepud BO BcesneHHOH, Hamuyue JOIOTHHUTENBHBIX
IIPOCTPAHCTBEHHBIX U3MEPEHUH U T.1I.

MmuoroneneBoit gerektop ATLAS npencrasiser co00i YHUKATBHBIA U OECIIpeleIcHTHBIN IT0 CBOCH CIIOKHOCTH (HDH3MYCCKHIMA
mpubop, coderaromuii B cebe Hamboilee mepeoBBIe NOCTIDKEHHS COBPEMEHHOH HAayKH, TEXHUKH, TEXHOJIIOTHH M CPEACTB
KOMMYHHKAITMH. YdacTHe B TaKOM MacIITaOHOM MEXIyHapoaHOM TpoekTe, kak skcrepuMmeHT ATLAS wa LHC, moctym k
HOBEWIIMM TEXHOJOTHSAM IIOCTAHOBKM OJKCIEPHMEHTa, MPHOOpPETEHHE HAIIMMH COTPYJHHUKAMH OIBITA aHAIH3a
9KCIEPUMCHTAIBHBIX TaHHBIX, NPEIM3HOHHOTO MOJCIMPOBAHUS (DU3WIECKUX MPOIECCOB B NETEKTOpE, MPOTPaMMHON U
TEOPETHYCCKON MOMCPKKU IKCIICPUMEHTAIBHBIX UCCICIOBAHHUN, IPEICTABIIACTCS COBEPIICHHO HEOOXOMUMBIM ISl TAKOH
MeXAyHapoaHoU opranuzanuu kak OVSIN.

OsxkugaeMble pe3yJibTaThl 10 3aBePIICHUHN NPOEKTA:

O0paboTKa HOBBIX J@HHBIX MPOTOH-TIPOTOHHBIX CTOJNKHOBEHHH c sHeprueil 13.6 TaB, a Taxke Hauyano pabotel Boxbnioro
aJpoHHOTO Kojulaiiiepa B pexume Bbeicokod cBetumoctd (HL-LHC) mo3BomAT mMONyuyuTh HOBBIE YHUKAIbHBIE
SKCIIEpUMEHTANIbHbIE pe3ynbTaThl. Hanbosiee BakHbIE W3 HUX — HCCIEIOBaHUS CTPYKTYpHI NMPOTOHA, B YACTHOCTH, BKJIAJA
TJIFOOHOB U TSKETBIX KBApPKOB B CTPYKTYpPHBIC (DYHKINH, M3YYEHHUE CIIEKTPa apOHHBIX COCTOSHHMA, B TOM YHCIE TSKEIBIX
ME30HOB M 3K30THYECKHX TETPAKBAPKOBBIX M IEHTAKBAapKOBBIX PE30HOHCOB, MPELU3MOHHBIE TecThl CTaHAApTHON Molenu
¢usmku gactun npu dHeprusx LHC, a Takke MOUCK NposBiIcHHA (U3MKU 3a € paMkamu. Habop MaHHBIX C BBICOKOM
CBETHMOCTHIO MTO3BOJIUT YKCIIEPUMECHTAIBHO UCCIIEAOBATh PeIKUE (BH3UIECKUE MIPOLIECCHI, K IPUMEPY, TPOU3BECTH U3MEPEHHUS
cBO¥CcTB 6030Ha XWrTCa B KaHAJIE €T0 POKICHUS C OJHAM TOI-KBapKOM.

JlocTikeHHe 3THUX pe3ylbTaToB OyZeT HEBO3MOXKHO 0e3 pa3pabOTKM HOBBIX METOJOB OOpabOTKHM U aHAIU3a
9KCIEpUMEHTANBHBIX JaHHbIX. [ImanupyeTcsa akTuBHOE yuacTue coTpyanukos ONSN B mporpaMMHOIT oaaepKKe TPUITEPHOH
CHUCTEMBI 3KCIEpHMEHTa, pPa3pabOTKe HOBBIX METOJOB MOJEIUpOBaHMs (U3MUecKux mpoueccoB mpu sHeprusix LHC,
IIPUMEHEHNH HOBBIX METOZOB MAIIMHHOTO O0y4eHHs 111 00pabOTKU TaHHBIX.

B pesynbraTe BBINONHEHHS TaHHOTO MPOEKTa OyXyT TakXKe MONydeHbl yHHKAJIbHBIC PE3YNIbTaThl IPUKJIAJHOTO XapakTepa. B
YHCIIE TAKUX «ITOOOYHBIX» PE3YIBTaTOB HEOOXOANMO OTMETUTH IPHOOPETEHNE OMBITA TI0 CO3/AAHHIO, OTIAIKE U AKCILTyaTallin
CHCTEM YJIAJICHHOTO MOHHMTOPHMHTA CJIOXKHBIX TEXHHYECKHX alnapaToB, paboTy ¢ GonpmiuMu 0a3zaMu JaHHBIX, pa3pabOTKy U
MIPAKTUYECKOE HCIOJIb30BaHUE B YCIOBHSX NPOBEACHUSA JOJITOCPOYHOTO M KPYMHOMACIITAOHOTO 3KCIEPUMEHTa CHCTEMBI
pacupeneneHHsIx BeraucieHnit (GRID). [IpuMeHerne 3TOro onsITa BO3MOXKHO B Oy IyIIieM B JPYTUX MPOEKTaX HHCTUTYTA.

OsxnaeMsble pe3yJbTAThI M0 MPOEKTY B TEKYIIEM Toay:
W3yyeHne pe30HAHCHOTO pOXJIEHHS map Jpsi-ME30HOB B MPOTOH-TIPOTOHHBIX CTOJIKHOBEHMSX, aHAJIM3 MOJENeH
TETPaKBAPKOBBIX COCTOSTHUM, COCTOSIINX M3 YETHIPEX 0YapOBAaHHBIX KBAPKOB, OMMCHIBAIOIINX 3TH MIPOLIECCHI.

N3ydyeHue 3K30TUYECKUX TETPAKBAPKOBBIX U NIEHTAKBAPKOBBIX COCTOSHUI CO CKPBITBIM OYapOBAaHUEM B pacnajax B-anpoHos
Ha Jpsi-ME30H M HECKOJIBKO JIETKHUX aJIPHOB.

ITouck accormaTuBHOTO poXxaAeHUs 0030Ha Xurrca CTaHIapTHOW MOJIENH C OJHUM TOI-KBapKOM, pa3paboTKa HOBBIX METOJIOB
aHaJIM3a JAHHBIX (HEHPOHHBIX CETEH, NepeBbEB PEIICHWH M T.N.) JUIS IOBBIMIEHUS YyBCTBHUTEIHLHOCTH K HCCIIEIyEMOMY
mporeccy.

N3ydyeHne CHEeKTpOB TSAKEIbIX IMPENECTHBIX ME30HOB, B YaCTHOCTH, M3MEPEHHE CBOWCTB BO30YXKIACHHBIX COCTOSHMIA BC-
ME30HOB.

HccrnenoBanne BKJa1a MONEPEIHOTO UMITYIIbCA TITFOOHOB B CTPYKTYPHBIE (YHKIIMH IIPOTOHOB.

Ilowick BO3MOXKHEIX OKCIICPUMCHTAJIbHBIX HpOHBJ’IeHI/Iﬁ KBAaHTOBO-TPaBUTAIITUOHHBIX BSaHMOﬂeﬁCTBHﬁ, B 4aCTHOCTH,
SJIEMCHTAPHBIX Y€PHBIX AbIP, paClalaronInXCs Ha YaCTULbL CTaHIIapTHOﬁ MOICIIN.

N3ydenne mporeccoB poskaHus 6030Ha XWUTITCA B aCCOIMAINN C BEKTOPHBIME Z-, W-0030HamHu.
VYyacTre B pa3paboTKe CUCTEMBI HHAESKCHPOBAHHS COOBITHII ITO TPUTTEPAM.

VYuactue B pa3paboTKe U M0JIepKaHNH IPOrPaMMHOT0 oOecTiedeH st TpUurrepHoi cucteMsl ycranoBku ATLAS.

MoaenupoBaHue OTKIMKA aJpOHHOTO Kanopumerpa yctaHoBku ATLAS.

Yyactue Bo BTOpOH (haze MOJAEpHU3AIUN MIOOHHOTO CIIEKTPOMETPA U KaJOPUMETPUIECKUX CUCTEM JIETEKTOPA.
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2. Monepum3anus qerekropa ATLAS Yemrakos A.IL. (JIOBD)

Tonranze A.

Peanuzanus

JI®BD Axmanos @.H., Kyxtun B.B., Jlagpirun E.A., Manamosa M., Typrysmmus T.

JAIT  AranoB H.B., bapanos B.I1O., BoiikoB A.B., I'pumait K.U., daseinos F0.1., Mamrokos C.H., Munamswmmm U.,
Porosun B.A., laiikoBckuii A.B.

JIH® bynasun M.B.

Kparkas aHHOTaMs M HAYYHOE 00O0CHOBAHMeE!

Bropas dasza monepumsanmu aerekropa ATJIAC HameneHa Ha MOATOTOBKY YCTAaHOBKHM K paboTe B YCIOBHUSAX OOJBIION
ceerumoctr LHC. Bo BpeMs niepBoii ¢a3bl, ycrenHo 3aBepmuBineiics B 2022 roay, OCHOBHBIM BKJIaoM rpymisl OU AN 6puto
ydJacTHe B peajM3allii MPOEKTa CO3AaHusi HOBOI'O MIOOHHOTO KoJieca — BayKHOTO 3JIEMEHTa MIOOHHOTO crieKTpomerpa. Pabora
10 MOJEpPHM3AIMM MIOOHHOTO CIIEKTpOMETpa IpojopkaeTcss B dacTu coszfganusi kamep RPC. IlpoBogurcst paspaboTtka,
UCTBITAHUS W W3TOTOBJICHUEC CHUCTEMBbI CYHMTHIBAHUS CHTHAIIOB JKUAKO-aproHoBoro kamopumerpa (LAr) Ha ocHOBe
onToBOJIOKOHHOM TexHonoruu. C yyactuem OUSIN Benmetcs co3maHue HOBOTO BBHICOKOTPAHYJIIPHOTO JETEKTOPA C BBHICOKUM
BpeMeHHBIM paspemieHreM (HGTD).

O:xugaeMsble pe3yJIbTATHI M0 3aBePIICHNU MPOEKTA:

3aBepiieHHEe MOACPHHU3AINN JETEKTOPHBIX CHCTEM IO3BOJIAT OOECIICYUTH CTAOMIBHYIO U d(PPEKTHBHYIO PadOTy YCTaHOBKH
ATJIAC npu cerumoctd LHC Ha ypoBHe B 5-7 pa3 BbIlle IPOEKTHOH BenmuuHbl okono 10%* ¢cm?s?, u Habparts nonHyro
CTaTUCTHKY Ha yposHe 3000 fbl.

O?RHZIaeMbIe Pe3yJbTaThl 110 IPOEKTY B TEKYIEM IOy

Paspabotka u cozganue nporoturoB kamep RPC. Co3nanne onTOBOJIOKOHHBIX Kabenei st TectoBoro crerna LAr. Co3nanue
nporotuna ocHacTku A coopku HGTD.

CoTpyIHH4YECTBO 10 TeMe:

Crpana win TI'opon HHucrutyT Crartyc YuyacTHuKH
MesKTYHAPOAHAas
opraHusanus
AszepOaiixan baky Nd HAHA CoBMmecTHBIE pabOTHI I'yceiinos H. + 5 uen.
ApmeHust EpeBan HHIIA CoBMmecTHBIE PabOTHI Axorsta I
benapycs l'omens ITTY OOMeH BU3UTaMU CepenkoBa 1.A. + 2 yen.
CoBMecTHBIC pabOTHI Babuu A.A. + 1 wem.
CepenkoBa U.A. + 2 yen.
Ty OO6MeH BU3UTaAMHU Anpnpees B.B. + 1 gen.
Makcumenko H.B.
CoBMmecTHBIE PabOTHI Amnppees B.B. + | gen.
Maxkcumenko H.B.
MuHck HI1® HAHBb OOMeH BU3UTaMU [ynsxosckuit P.I'. + 2 yen.
CoBMecTHBIC pabOTHI [ynsxosckuit P.I'. + 2 gen.
Nd HAHb OOMeH BU3UTaMHU Kynpunnkwuii 10.A. + 2 gen.
Kypouxwun F0.A. + 3 gen.
CoBMmecTHBIE paOOTHI Kympunnkwii FO.A. + 2 gen.
Kypouxun FO.A. + 3 gen.
HHWU AT BI'Y OOMeH BU3UTaMH Comun AA.
Comun A.B.
CoBMecTHBIE PabOTHI Comun A.A.
Comun A.B.
Bonrapus Codus SU CoBMmecTHBIE paOOTHI Umwxos M.B.
I'epmanus Loiiten DESY CoBMecTHBIE pabOTHI Jloman B.
IIpaiiGep I.
I'py3us Tonmcn HEPI-TSU Cornamenue xo6asa T. + 3 wen.
W3pauns PexoBor WIS CoBMmecTHBIE paOOTHI Muxenbepr I'.
Hcnanus Bapcenona IFAE CoBMecTHBIE PabOTHI Kasammu-Cdopua M.
Wranus [Muza INFN CoBMecTHBIE PabOTHI Henp-Tpere T.
Kanana Bankysep TRIUMF CoBMecTHBIE pabOTHI Kypuanunos JI.JL.
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Toxkap C.

Hy6nuuka C. + 3 ver.
TIpaiic JI.

Bazeit ©.

Oypusbe [1.
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02-1-1083-2009

CMS
KoMmnakTHbIli MIOOHHBIN cosieHoua Ha LHC

PykoBoauresib TeMbI: Kapxasun B.1O.

Hayunblii pykoBoANTEIb TEMBI: Marsees B.A.

YuacTBylouue CTpaHbl U MEXKIYHAPOIHbIE OPTraHU3ALMU:

Asctpus, Apmenusi, benapyce, benbrus, bonrapus, bpasunus, BenukxoOpuranus, Benrpus, ['epmanus, 'penus, ['pysus,
Wunus, Upan, Upnanaus, Ucnaaus, Utamms, Kunp, Kurait, JIutBa, Mekcuka, Hunepmanner, HoBas 3enmanams, [lakucraH,
[Mompma, Pecrryonuka Kopes, Poccust, Cep6us, CIIIA, TaitBans, Typrus, Y30ekucran, Ounnsaanus, Opanmus, XopBarus,
LEPH, Yepnoropus, Yexus, [lIBeitnapus, ScTOHUS.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIeA0BAHUIA:

Pa3pabotka u peanuzanus nmporpammsl uccienoBanuii Ha LHC mo u3ydeHuto SBIICHUN B paMKax CTaHIapTHOM MOJICIN U 3a e¢
IpeaenaMu; MOJIEPHU3AINS, 3aITyCK U 3KCIUTyaTalus IKCIIepUMEHTaIbHOro Komiiekca CMS.

IIpoekTsl MO TEMeE:

HaumeHoBaHuUe MpoeKTa PykoBoauteab npoekra Iudp npoexra
1. CMS Kapxasun B.10. 02-1-1083-1-2010/2025
dusnueckue uccnenosannst Ha LHC
2. MopnepHuzanus gerexkropa CMS Kapxasun B.1O. 02-1-1083-2-2010/2026
IIpoekTni:
HaumeHnoBanue npoekra PykoBoaurennb npoekra Craryc
Jlabopatopus OTBETCTBEHHEIE OT Ja0OpaTopun
1. CMS Kap:xaBun B.1O. Peanusawns
®Duznyeckue ucciaenopanus Ha LHC

1.1. IIporpamma pu3HvecKux MImatos C.B. (JIUT)

. Peanuszanms
Huccjae10BaHui Ha yctaHoBKe CMS

JI®BD Anekcaxus B.IO., Adanacrer C.B., bynkosckuii [I.B., 'apmierko M.I"., ['opOyros 1.H., 3apyoun A.B.,
Kwxun U.A., Kamenes A 1O., Koosurert JI.T'., JlareB A.B., Manaxos A.1., Hlamaer B.B., lllynsra C.T.

JIMT  Boitrummn H.H., Kogonosa O.JI., Kopcakos }0.B., Hukutenko A.O., OcockoB I'.A., [Tanpuuk B.B.,
Cmmxesckuii K.B.

JIT®  Jexa M., 3sixyHoB B.A., Kosznos I'.A., Cauna M.B., Tepses O.B.

1.2. AnpoHHasi KaJopuMeTpusi 3apyoun A.B. Skcrutyatanms

Habop naHHBIX

JI®BD Bynun I1.J1., T'omosa H.C., Epmos }0.B., Kypenkos A.M.

1.3. Ilepemnnsasi Mmoonnasi crannusit ME1/1 KapskaBun B.1O. DKCIUTyaTaIys

Habop naHHBIX

JI®BD TonynoB A.O., 'opoynos H.B., Epmos 0.B., 3apyoun A.B., Kunsuakosckas C.B., Kypenkos A.M.,
Makanbkun A.M., Ilepensirun B.B.

JIMT  Boitumma H.H., [Tansuuk B.B.

1.4. Pa3BuTHe NPOrPaMMHOTO0 oGecredeHust Kopenbkos B.B. (JIUT)
JJIs1 pacnpeaeeHHbIX BbIYHMCIEHHUH, Imatos C.B. (JIUT)
00pa0d0TKH W aHATH3a JAHHBIX
Ha ocHOBe GRID-Texnosornii

Peanuszanus
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JINMT  Boiitummua H.H., T'onyaoB A.O., on6unos A. I'., Kammynun U.A., Muneia B.B., Moiioerko A.H., Oneitauk JI.A.,
Ocockos I'.A., ITanpuuk B.B., ITetpocsu A.ILI., Cemenor P.H., Ctpuwxk T.A., Tpodpumor B.B., ®unoszosa N.A.

JI®BD Topb6ynor H.B., 'omynoB A.O.

AccomunpoBanseiii  AunpeeB H0.M., Aymes T., I'puOGymma A.M., Jaannos M.B., [lumosa T., Epmos A.A.,

nepcoHall Neanuenko B.H., Kupcanos M.M., Kiroxun B.U., Kozeiper A.H., [Terpymanxko C.B.,

CMS IMonukapnos C.H., Paguenko O., Ckosnens F0.U., Tnucosa U.B., Toponun A.H., Xeiin JI.,
Yaneera M.B., Uucrtos P.H.

Kparkasi anHOTanus 1 Hay4Hoe 000CHOBaHMe:

Lenps mpoekta — uccinenoBanne (U3MIECKUX MPOLECCOB, MPOTEKAONINX MPU dHEpPriH bonblioro anponHoro kouaiinepa B
MPOTOH-TIPOTOHHBIX CTOJIKHOBEHMSX NpH 3Heprusix 13—14 TaB B c.i.M.; 00paboTka 1 aHAN3 AKCIIEPUMEHTAIBHBIX JaHHBIX
skcniepumenTa CMS, COOTBETCTBYIONIMX MHTErPaIbHON CBETUMOCTH J10 450 POH™, ¢ 1eNbIo MoTyYeHHs HOBBIX (PH3MUECKUX
pe3yJIbTaToB 10 HAIIPABICHUSM:

— TOWCK CHTHAJIOB HOBOW (DM3WKHM, NMPEICKA3bIBAEMBIX PACIIMPEHHBIMH KalIHOPOBOYHBIMU MOJENSIMH M CICHApUSIMH C
rpaBUTalMeil Ha YHEPreTHUecKoM Macirade nopsaka T>B (Monenu ¢ JOMOTHUTENBHBIMI H3MEPEHUAMH), B KaHAJIE C ABYMS
MIOOHaMHU B KOHEYHOM COCTOSIHUM;

— MOUCK KaHJUJATOB Ha POJIb TEMHOW MaTepHUHU B KaHaJe POXKIECHHMS Iap JEeNTOHOB/b-KBapKOB M HEAOCTAIOILEH MONepeYHON
SHEpIuy;

— HCCIIeIOBaHNE CBOMCTB 0030Ha XHIrca M IOMCK HOBBIX CKAJSIPHBIX 0O30HOB PACIIMPEHHOTO XUITCOBCKOTO CEKTOpa B
KaHaJax pacmaja Ha JICTITOHBI M b-KBapKuy;

— HCCIIeJ0BaHUE MPOLECCOB POXKIEHN MIOOHHBIX Map B npouecce Jpemna—na mis nposepku npeackazannii CM B HOBoit
obJsiacTu SHepruil, n3MepeHus ciaboro yria CMeNIMBaHUs W IPOBEPKU PACIpPECICHUI CTPYKTYpHBIX (YHKIHMHA KBapKOB U
riooHoB (PDF);

—- n3y4eHue cBoicTB cTpyit KX/ u yrounenue ¢pyHKIMA pparMeHTanmm.

Takke IPOEKT HalleJIeH Ha SKCIUTyaTalrio, MOAICPKKY paboTOCIOCOOHOCTH, KOHTPOJIb MapaMeTpoB U M3ydeHHE (HH3HKO-
TEXHUYECKUX XapaKTePUCTHK ACTEKTOPOB TOPLEBBIX YacTeil ycraHoBkH CMS - TopueBbIX agpoHHBIX kanopumerpos (Hadron
Endcap, HE) u nepenaux MroonHsix cranmmid (Muon Endcap, ME1/1)

O:knaeMble pe3yabTaThl 0 3aBePLICHUN MPOEKTAa:
[IpoBenenne skcnepumentos Ha LHC, BBeieHne B SKCILTyaTalyio u odecnedenne paboTsl BO BpeMst Habopa IJaHHBIX aJJpOHHOM
KaJOpUMETpUH U MIOOHHOU cTaHimu ME1/1 mpu pacdeTHOH CBETHMOCTH ¥ SHEPTHU.

Peanuzanny nmporpammbl U3MYECKUX MCCiIeA0BaHuil Ha ycTaHoBke CMS Ipy POEKTHOH SHEPriy B3auMO/ICHCTBUI ITyYKOB
IIPOTOHOB U UHTErpajibHOI cBeTUMOCTH J10 450 h6™.

O:knaeMble pe3yabTaThl 0 MPOEKTY B TEKYIEM TOY:

IIpoBepka npeackazannii CTaHAAPTHON MOJIEIH 1 IOUCK CUTHAJIOB HOBOW (DPM3UKU B KaHAJIE C Tapoi MIOOHOB b/min mapoii b-
KBapKOB M HEAOCTAIOIIEH TOTIEPEYHON SHEPTHH B KOHEYHOM COCTOSTHMM Ha OCHOBE 0OPa0OTKH M aHAJIN3a SKCIIEPUMEHTAIbHBIX
maHabix RUN2 1 RUN3 ¢ cyMMapHOH CTaTHCTHKOM, COOTBETCTBYIOIIEH HHTErpabHOM cBeTuMocTH 10 350 (671, passurue
ITOPUTMOB PEKOHCTPYKIIMK MIOOHOB BBICOKMX 3HEPTHH 1 aJlTOPUTMOB BOCCTAHOBJICHUS CTPYH.

TexHuueckast moaAepKKa NeTeKTOpHBIX cucteM CMS, yyacTue B IMPOBEAECHUH CEAHCOB IO HAOOpPY M KOHTPOJIO KauecTBa
SKCIEPUMEHTANbHBIX TaHHBIX.

PazBuTHe mporpaMMHOTrO oOecrieueHus IJIsl paclpeielIeHHOH cHCTeMbl 00pabOTKM M aHanmm3a JaHHbIX Ha ocHoBe GRID-
TEXHOJIOTHH.

ObecneyeHne nepenayn JaHHBIX Mex Iy ueHTpamu Tier-1/Tier-2 CMS u OUAN.

2. Mopepuuzanus aerekropa CMS Kap:xasun B.1O. Peannsais
2.1. MoaepHuu3anus nepeaHeil MIOOHHOM Kap:xasun B.1O. MoepHusas
cranuuu ME1/1

JI®BD Tomynos A.O., l'opoynos H.B., Epmios 10.B., Kamenes A.1O., Kypenkos A.M., Makaubkun A.M., [lepensirun B.B.
JIMT  Bovitumun H.H., [Tansunk B.B.
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2.2. Co3ganne TopueBbix kanopumerpoB  Adanaceses C.B.
BBICOKOI T Peanmsanus
panyaspaoctu HGCal
2.2.1. Co3nanme IKCIEPUMEHTAJIHHOTO Adanacses C.B.
KOMILJIEKCa I MPOBeIeHus Maaaxos A.U. Peanusamus
ucnbiTanuii kaccer HGCal
2.2.2. Tlane/in OXJIaXKIeHUSI U CEHCOPBI 3apyoun A.B.
e P pyo Peanuzanns
s kanopumerpa HGCal

JI®BD Anexcaxun B.1O., Bynun [1./]., l'onyHoB A.O., 'op6ynos H.B., [lyoununk b.B., Epmos }0.B., Kunsuakosckas C.B.,
Kypenkos A.M., Cmuphos B.A., Cyxos E.B., Yctunos B.B.

JINT  Boitrumun H.H., Kopenrskos B.B., Cartbiies U., Xsenenuaze A., HImatos C.B.
VHII IOnpames B.C.

Kparkas anHoTauus U Hay4Hoe 000CHOBaHue:

Hauunas ¢ 2029 roga npexycMoTpena pa6ora LHC npu NOBBILEHHON CBEeTMMOCTM BIOTH A0 7.5%10% cm~2c™! (High
Luminosity LHC, HL-LHC), uTo mo3BOIMT yBENIHMYIUTh CTATUCTUKY Goliee yeM Ha nopsanok (Lint ~ 3000 ¢pou"). C 2026 roga
no 2029 rop 3amnmaHupoBaHa anutensHas octaHoBka (LS3) ans moaepumsanmu LHC. OcHOBHO# 3amadeil MoaepHU3AIUU
ycranoBkr CMS B aToT niepuo siBisiercst obecrieuenne 3ddextrBHOM paboThl Becex cucteM B pexnme HL-LHC.

Llenpto IaHHOTO MPOEKTA SIBISAIOTCS yYacTHUE B CO3JAaHHM TOPILIEBBIX KaJIOPUMETPOB BbICOKOM rpanynsipaoctu (HGCal) u B
MOJICPHHU3AINH KaTO{HO-CTPUMOBbIX kamep (CSC) nepenneii MroonHo# craniuu ME1/1 Topuesoit MioonHoi cuctemsl CMS.

OsxkugaeMble pe3yJbTaThl 10 3aBePIICHUH POEKTA !
Monepuuszammsa gerektopoB CMS B pamkax orBerctBeHHOocTH OUSU mns >¢dextuBHON pabOTHl B yCIOBUAX BBICOKOM
CBETUMOCTH KOJIaiaepa.

O:xugaeMble Pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM Toay:
MopepHusaiius 1eTeKTopoB MiooHHOU ctannuud ME1/1 u uccienoBanue nerpaaaiuu xapakrepuctiuk CSC kaMep npu padboTe
B ycIoBUsX Bbicokoit cBeTumoct LHC.

Co3aHue 3KCIEPUMEHTAIBHOTO KOMIUIEKCA M YYacTHEe B TPOBEACHHM HCIBITAHWH IUIOCKOCTEH C YyBCTBUTEIBHBIMU
anemeHTaMu kanmopumerpa HGCal.

HpI/IMeHeHI/Ie TEXHOJIOTUH M3TOTOBJICHUS IaHeIIeH OXJIAKACHUS KaJIOpUMETPa HGCal JUIA CepHﬁHOFO MIPOU3BOACTBA.

CoTpyIHHU4Y€eCTBO N0 TeMe:

Crpana wimn T'opoa Hucruryt Craryc YuyacTHuKH
MesKTyHApOAHAast
opraHmusanus
ABcrpus Bena HEPHY CoBMecTHBIC pabOTHI Bymen K.-D. + 57 gen.
Apmenus EpeBan HHJIA CoBMecTHBIC pabOTHI Tymacsn A. + 6 gen.
benapycs T'omens ITY OOMeH BU3UTaMU Anpapees B.B.
Maxkcumenko H.B. + 1 gemn.
CoBMmecTHBIE PaOOTHI Amnnpees B.B.
Maxkcumernko H.B. + 1 gem.
Munck HUU AT BI'Y OOMeH BU3UTaMH Jluromun A.B.
Makxkapenko B.B. + 3 gen.
UYexosckuil B.A. + 2 ven.
CoBMecTHBIE pabOTHI Jluromun A.B.
Maxkapenko B.B. + 3 gen.
Yexockmii B.A. + 2 gen.
Bensrus AHTBepIIeH UAntwerp CoBMmecTHBIE paOOTHI Ban Mexenen I1. + 15 gen.
Bproccens ULB CoBMecTHBIE pabOTHI Bannaep II. + 31 gen.
VUB CoBMecTHBIE pabOTHI AXonar 10. + 11 ven.
I'ent Ugent CoBMecTHBIE pabOTHI Tutrar M. + 21 uen.
JI€sen KU Leuven CoBMecTHBIE PabOTHI Jlepo I1. + 4 qen.
JlyBen-nsa-Hés UCL CoBMecTHBIE PabOTHI Hamaepe K. + 26 gen.
Mosc UMONS CoBMeCTHBIC pabOTHI Hob6u E.
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Bonrapus

bpazunus

Benukobpuranus

Benrpus

I'epmanus

I'peuus

I'py3us

Nunua

Hpan
Upnanaus
Ucnanus

Uranns

Kunp

Codus
Puo-ne-XKaneiipo

Can-Ilayny
Bbpucroins
Juakot

Jlonon
Bynanemmr
JleOpenien

AxeHn

T'amOypr

Kapicpyn
Adunb

SlanHa
Tonmucu

JxaTHu
KanpkyTTa
Mywmban

Yanngurapx
Terepan
Jy6mun
Manpug

OBbeENO
Canranzep

Bbapu
Bononps
T'enys
Karanns
Munan
Heamons
[laBus
TTanys
Tlepymxa
ITuza

Pum
Tpuect
Typun
dnopeHuus
®packaru
Hukocus

INRNE BAS
suU

CBPF

UERJ

Unesp

YH-T

RAL

Imperial College
Wigner RCP
AtomKi

ub

RWTH

DESY
VH-T

KIT

INP NCSR "Demokritos"
NTU

UoA

ul

GTU
HEPI-TSU
NISER
SINP
BARC
TIFR

PU

IPM
ucb
CIEMAT

UAM
uo
IFCA

INFN
INFN
INFN
INFN LNS
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN LNF
ucy
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CoBMecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
CoBmecTHBIE PaOOTHI
CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CynranoBI'. + 17 gen.
Jluros JI. + 13 gem.
Angec I'. + 8 gen.
Mynaum JI. + 39 gen.
Hogsaec C. + 23 uen.
Tonmmreiin XK. + 24 yen.
Hledepn-3emucroxnuyc K.
+ 37 yemn.

Byxmtomnep O. + 51 yen.
Cuxutep @. + 8 gern.
MouHap XK. + 6 gern.
VxBapu b. + 2 gen.
Cran A. + 14 yen.

Oenp JI. + 17 ven.
Xeb606ekep T. + 53 ven.
Tamo E. + 110 yen.
[nenep I1. + 76 uemn.
Mromnep T. + 90 gen.
Jlykac [I. + 10 gen.
Humnonutuc I'. + 8 yenn.
Couxac I1. + 26 ven.
®ynac K. + 14 gen.
Ilamamammze 3. + 11 gemn.
Iamamanmze 3. + 1 gemn.
Cgeun C.K. + 24 yern.
Capxkap C. + 31 uen.
ITanT JL.M. + 8 gen.
Hyran C. + 14 yen.
Masymaap K. + 19 uen.
bxarnarap B. + 19 uen.
Moxammagu M. + 6 ge.
I'pronBansg M. + 1 uen.
Anpkapac Maectpe X.

+ 49 yen.

Jle Tpoxonus M. + 1 uen.
Kagac X. + 12 qemn.

MapTtunec Pusepo K.
+ 35 uen.

Ilynbeze I'. + 54 yen.
®acopu D. + 44 gen.
@Deppo @. + 10 geq.
Tpukomu A. + 8 gen.
T'e3su A. + 41 qgen.
®abo033u D. + 20 gem.
Bpaxepu A. + 19 uen.
Poccun P. + 81 yen.
Mockarennu @. + 37 ven.
Bentypu A. + 58 gen.
[TapamarTn P. + 29 gen.
Jenna Puxka J1. + 7 uenn.
Conano A. + 77 yen.
ITaonertu C. + 31 uen.
TTukkomo JI. + 8 gen.
Paszuc I1.A. + 13 uen.



Kurait

JIutBa
Mexkcuka

Hunepnannst
Hosas 3emanaus

ITakucrtan
Pecniyonmuka Kopest

Poccus

CepOust
CLIA

Ilexnn

Xa"wkoy
BunbHioc
Mexuko

[Ty»>0ma

DUHIXOBEH
Kpaiictuepu
OkJenn
Wcmamabarn
KBanmxy
Ceyn

Trmxon
I'atunna
KyxoBckuit
Mocksa

Mocksa, Tpounx

IIporBUHO

Cankr-IlerepOypr
CHEXHMHCK

Tomck

Benrpan
AiioBa-Curu
Bbantumop
baraBus

bocTton

Boynnep
Byddano
TeitHcBIILT
JetiBuc
Hetpoit

Hraxka
Kembpumx, MA
Komnenx-ITapx
Komnemx-CraiimuH
Komym0byc
Jla660xk
JIusepmop
JIunKOJIBH
Jlopenc

"Tsinghua"
IHEP CAS
PKU

ZJU

VU
Cinvestav

BUAP

TU/e

ucC

VH-T

QAU

CNU

KU

SJU

SKKU

SNU

Yonsei Univ.
KIST

HUII KU [T SD

OM3 uMm. B.M. Mscumiesa

UTO®
HUUAD MI'Y
HUKHNOT

OUAH
VSN PAH

NOBO

ITHUU "Onexrpon"
POAIL-BHUUT®
TITY

INS "VINCA"
Ulowa

JHU

Fermilab

BU

NU

CuU

UB

UF

UCDavis
WSU

Cornell Univ.
MIT

UMD

Texas A&M
OoSuU

TTU

LLNL

UNL

KU
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CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
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CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
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CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI
CoBMmecTHBIE paOOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

Xy XK. + 6 uen.

Yern M. + 54 gen.

Mao 4. + 30 gen.

Xao M. + 9 uen.
PunkeBucuyc A. + 33 gen.
Kactunna Banpaes X.

+ 10 yemn.

Canazap Ubapryen Y. A.
+ 8 uem.

Optc A. + 2 gen.

batnep @. + 4 uen.
Kpoduex /1. + 2 gem.
Xypanu X.P. + 26 qgen.
Myn I.X. + 5 gen.

Yowu C. + 18 gen.

Kum X. + 4 gen.

Yowu f1. + 9 gen.

SAur V. + 23 yen.

Mo X.JI. + 2 uen.

PioI'. + 4 yen.
BopoGbeB A.A. + 19 gemn.
Hosuxkos B.K. + 5 yenn.
I'aBpuinios B.B. + 22 ven.
Bbooc 3. + 37 gen.
Opnos A.H.
Cwmerannukos B.I1. + 5 gen.
Hpemun U.M. + 9 gen.
I'aunrenko C.H. + 29 qen.
Martsees B.A.

Kauanos B.A.

Ilerpos B.A. + 2 yen.
Tropun H.E. + 35 yen.
Bacunwses U.C. + 7 yen.
Anppuam E. + 15 gen.
Cyxux JLI. + 3 gemn.
Amxua I1. + 9 gen.
Omnen S. + 48 yen.
[Bapu M. + 19 yenn.
Kanema A. + 197 uen.
Ponsd 1. + 31 ven.
Bapbepu 3. + 26 gen.
Kymanat J.I1. + 20 gen.
Xapuunasa A. + 15 gen.
Muuensmaxep I'.B. + 38 yen.
Kongeii JI. + 33 gem.
Kapuun I1.9. + 2 gemn.
Pung A. + 46 uen.

MMayc K. + 40 gen.
Ckymxa A. + 34 ven.
CagonoB A. + 27 ger.
Xumn K. + 10 gen.
Axuypus H. + 17 gemn.
Paiit /1. + 1 gen.

Biym K. + 24 gen.

bun A. + 39 uen.



TaiiBaHb

Typuus

OunnaHINS

®panuus

Xopaarus

LIEPH
YepHoropus
IBeitnapus

DcToHUSA

Jloc-Anmxenec
ManxeTTeH
MuHHeanoauc
Mb>aucon
HamBunn
HoxcBunn
Hotp-/lam
Hpio-bpancyuk
Heo-Mopx
Oxkchopa, MS
ITacanena
[urtcOypr
IIpuncTon
IIpoBunenc
Pusepcaiig
Pouecrtep
Can-/luero
CanTa-bap0bapa
Tannaxaccu
Tackanyca
Vaiiko
Vacr-JlagetieTt
XbIOCTOH
Yukaro
[TapnoTcBumnn
DBaHCTOH
Taroom
Taoroanb
Anana

AHkapa
CramoOyn

JlanmesnpanTa
XenbCUHKU

JInon
ITapmx
Caxkie
CrpacOypr
3arpe6
Cmut

Kenenra
Tloaropuna
Bumuren
ropux

Tammu

UCLA
KSU
Uof M
UW-Madison
\V/V]
UTK
ND
RU NB
RU
UM
Caltech
CMU
PU
Brown
UCR
UR
SDSU
UCsB
FSU
UA
BU
Purdue Univ.
Rice Univ.
uicC
UVa
NU
NTU
NCU
CuU
METU
BU
YTU
LUT
HIP
UH

UL
IN2P3
IRFU
IPHC
RBI
VH-T

LHEPH
YH-T
PSI
ETH
UzH
NICPB
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CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE Pa0OTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Cornamenue

CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI

Kaszuuc P. + 20 yen.
Mapagud 1O. + 14 gen.
Pycax P. + 22 qen.

Hacy II. + 55 gen.
Jxonc B. + 44 yen.
Cmnanep C. + 6 uen.
Keccon K. + 36 yenn.
T'epmrreiin 1O. + 82 gen.
I'ynmuanoc K. + 2 gemn.
Kpemansau JI.M. + 6 gen.
Heromen X. + 29 gem.
IMaynuau M. + 13 uern.
Oncen /I. + 44 yen.
Hapeitn M. + 46 gen.
Xancon I'. + 20 gen.
bonex A. + 8 uen.
bpoancon [, + 34 gen.
Wukangena /1. + 36 ygen.
IIpocnep X. + 26 yenn.
XenepcoH K. + 11 uen.
Xarakama K. + 14 ygen.
ITapamap H. + 4 gen.
ITagmu B.I1. + 28 yei.
I'e66ep C.E. + 26 uemn.
Koxkc b. + 20 genn.
Benacko M. + 14 yen.
Xy T'. + 38 uen.

Ky Y.-M. + 28 yen.
Hymanormny JI. + 34 yen.
3eiipexk M. + 25 uen.
T'tonement E. + 17 uen.
Kanxoxaxk K. + 10 gen.
Tysa T. + 4 yen.
Byrunaiinen M. + 41 ven.
Byrtunaitnen M. + 4 yern.
T'ackon C. + 51 gen.
Bone ®. + 55 yen.
becankon M. + 30 gen.
bnox JI. + 40 ygen.
Bbpuxnesuu B. + 10 uen.
Kosau M. + 1 yen.
Mynsx W. + 12 gen.
Kammopesu T. + 302 ger.
PaueBuu H. + 4 yen.
Korauncku . + 11 gen.
Bammau P. + 70 gen.
Kanemmu M.®@. + 27 yen.
Panman M. + 20 ugen.



02-2-1085-2009

JKcNepUMEHTATIbLHAA NPoBepKa GyHaaMeHTAIbHBIX 0CHOB KX/[

PykoBoaureib TeMbl: I'ycekoB A.B.

3amecTuTeNb: Kemuyros A.C.

YyacTBywomme CTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:
Benapyce, BenukobOpuranus, ['epmanus, Uspawns, Utanus, Kuraii, [Tonsma, [Mopryramus, Poccus, CLIA, IIEPH, Yexuwus,
Snonwust.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

KBaHTOBast XpOMOANHAMIKA SBIIACTCS HCTHHHOM TEOPHEH CHIIBHOTO B3auMoaeiicTBus. OHAaK0, HECMOTPSI Ha €€ 3HAYUTEIIbHbIC
yCIieXu B ONMMCAHUH B3aMMOAEHCTBUS KBAPKOB H INTIOOHOB B paMKax MEPTYpOATUBHOTO ITOIX0/1a, BOIIPOC O TOM, TIOYEMY aIpOHEI
U AIpa UMEHHO TakKhe, KaKUMH MBI MX BHANM, OCTaéTcs OTKpBITHIM. Omnmcanue Ha OCHOBE 0a30BBbIX NpHHIHIOB KXJI
(yHIaMEHTaIbHBIX CBOHCTB aJIPOHOB, TAKUX KaK UX MACCHI, CIIMHBI, HAPTOHHBIE pacipeaeneHus, GopMQaKTopsl, CIEKTPHI, U T.
. SIBJISIETCSl OZIHOW W3 TJIABHBIX HEPELIEHHBIX MPOOJIEM KBAaHTOBOW XpoMoJIMHAMHUKH. KOH(palHMEHT KBapKOB M INIIOOHOB B
a/IpoHax, a TaKkKe pocT Oerymiell KOHCTaHThl CHIIBHOTO B3aUMOJICHCTBHS C YMEHBIIEHHEM XapaKTepHOTo MaciuTada SHep- THH
B3aUMOJICHCTBUSL HE MO3BOJISIIOT HEMOCPEACTBEHHO HCIIONIb30BaTh ISl ATOr0 MEpTypOATUBHBIA MOJXOM, XOpOLIO ceds
3apeKOMEH/I0BAaBIINI IPU BBICOKHX 3HEPrusxX. B HacTosmiee BpeMs JUIsl KOJHYECTBEHHOIO OMHCAHUS CIEKTpa aJpOHOB, UX
CTaTMYECKUX CBOWCTB M UX B3aMMOJICHCTBHH NPU MalbIX SHEPIUSAX UCIOIB3YIOTCS PA3IMYHOrO pojia (peHOMEHOJIOrHYECKUe
Mozenu. OmnpenenéHHble YCHNEXW TOCTUTHYTHI B BBIUMCIEHUSAX Ha pemérkax. CpaBHeHHME TMpeJcKa3aHUM Mojeneil u
TEOPETHYECKUX BBIYMCICHUH ISl HAaONIOZAEeMbIX BEIWYMH C pPE3yJbTaTaMH H3MEPEHHH SBISETCS BaXXHBIM TECTOM
COCTOSITENIEHOCTH Y TPaHUI] IPUMEHUMOCTH UCIIONIB3yEMBIX MTOAX00B. [IpH 3TOM, KOHETHOH LIENIbIO MCCIICAOBAHUI B JAaHHOM
HalpaBJICHUH, KaK TEOPETHUYECKHUX, TaK M 3KCIICPUMEHTAJBHBIX, SBISIETCS ITOJMYdYCHHE OMHMCAHMS CIEKTPOB, CTPYKTYPHI H
CBOMCTB aIpOHOB U3 NepBbIX NpuHIHUNOB KX/I.

IIpoekTsl MO TeMe:

HaunmeHoBaHMe npoeKTa PykoBoauTeu npoexra HIugp npoexra

1. BESII Henucenko U.M. 02-2-1085-1-2007/2028
3amecmumens:
Kemuyros A.C.

2. NA66 / AMBER I'ycbkoB A.B. 02-2-1085-2-2024/2026

IIpoekTsIi:

HanmeHoBaHue npoexkTa PykoBoauTe/u npoexkra Crartyc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. BESIII Jenuncenxo U.H. Peamusarus
3amecmumentw:

Kemuyros A.C.

JIATT Bakuna O.B., Boiiko U.P., I'yceroB A.B., Ienosuu J1.B., Eropos I1.A., Hedemos 0. A.
JIT® Bbriteer B.B.
JIAT Kopenskos B.B., Ocockos I'.A., ITeneBantox U.C.

KpaTkasi aHHOTAlUsI M HAYYHOE 0GOCHOBaHHUE:

Hensamu rpynmsr OUSN B mpoexte BESIII sBisitoTess nccnenoBanue aapoHHbIX crnekTpoB KX/ M MOMCK 9K30THYECKHX
COCTOSTHHH, W3y4EHHE POKAEHHS M pPAacHaJoB COCTOSHUM YapMOHHS, IOMCK OHK30THYECKHX COCTOSIHUH YapMOHHSA H
YapMOHHMETIONOOHBIX CTPYKTYp M omlpejaeneHue (QyHKUuMH QparmMeHTanuu C-kBapka. Yuactue rpymmsl OVSIM B mpoekte
3aKJII0YaeTCsl B aHAJIM3€ JaHHBIX M PAa3BUTHU aJITOPUTMOB PEKOHCTPYKIHHU coObITHH B nerekrope BESIII ¢ ucnonp3oBannem
METO/I0B MaIlIMHHOTO 00y4YeHusl.

O:xuaeMple pe3yJibTaThl 10 3aBepPIIEHUH MPOEKTA:

IIpoeKT MO3BOIMT TONTYYUTh HOBBIE 3HAHHSA O CBOMCTBAX CHMIILHOTO B3amMojekcTBus Ha macmrade Q?~Mypsi?. B wacTHOCTH,
OyzeT noxydeHa HHQOPMAIHS O CIEKTPE IK30THUECKUX JIETKUX U YapMOHHHUITONOOHBIX COCTOSTHUN U X CBOHCTBAX, a TAKXKe O
JIETaJSAX UHKITIO3UBHOTO POXKICHUS C-KBAPKOB.
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OzxugaeMble pe3yJIbTaThl 10 MPOEKTY B TEKYIeM roay:
Ananuz nannbsix BESIIL Pa3paGotka mporpammuoro obecneueHust Ui ouiaiiH oOpaOOTKM JaHHBIX M HHCTPYMEHTOB
aHanu3a. Yyactue B Habope JaHHbIX.

2. NA66/AMBER I'ycskoB A.B. Peanmsariis

JIATT AbazoB B.M., Anekcees I'.J]., Aupumon H.B., T'orramze A., I'punun A.O., denncerko U.1., XKypasnés H.I.,
Kossiznaa H.A., MamsnieB A., [Tuckyr A.A., Cemonnn A.C., Camapue A.T'., Ceprooun C.C., @pomnos B.H.

JINT Ilerpocan A.1I.

JI®BD AnocoB B.A,, T'aBpumyxk O.I1., I'ymepcku P., 3emnannuxuna E.B., Kopsenes A.1O., Ky3nenos O.M.,
ITemexonos /I.B., lllynpko A.A.

KpaTkasi anHoTanMs U HAY4YHOe 000CHOBaHUE:

AMBER (Apparatus for Meson and Baryon Experimental Research) — Hoast sxcnieprMeHTalIbHAs YCTAHOBKA C HEMOIBHKHOMN
MHUIICHbI0 Ha TydkoBod mmamm M2 IIEPH SPS. VcranoBka mpeaHasHadeHa Ui TPOBEACHHS MHOXECTBA W3MCEPCHHMH,
HaTpaBJICHHBIX Ha peleHne (GyHIaMEHTAIFHBIX BOIIPOCOB KBAHTOBOH XPOMOIMHAMUKH, KOTOPEIE, KaK OXKHUIACTCS, IIPHBEIYT K
3HAUUTENbHOMY yiaydlieHnto noHuMmaHuss KXJ[ kak cOBpeMEHHON TeOpHM CHIBHBIX B3aumozeictBuil. [Ipeanmaraemble
U3MepeHHs 0XBAThIBAIOT (DU3MKY B AUANA30HE OT CAMbIX MaJIbIX 3HaUeHuH Q?, Kak ompejie]eHHe 3apsAJ0BOro paauyca IPOTOHA
[pU yIPYroM MIOOH-TIPOTOHHOM PAacCEsHHM, PEaKIMil cO CpeJHMMH 3HadeHusMH Q2 Juis aIpOHHON CIEKTPOCKONHM, U 3
UCCIEI0OBAaHMH aPOHHOM CTPYKTYPBI ¢ BEICOKMM Q2, HCMONEB3ys KecTKKe polecchl Jperia-SIHa, 4apMOHUS W MPOM3BO/ICTRA
obIcTpBIX (oToHOB. ['pynma OMM oTBedaeT 3a MOACPHU3ALIUIO U SKCIUTyaTaluio aaponHoro kanopumerpa HCAL1 u cucteMsr
UACHTU(DHUKAIIMYA MIOOHOB 11011 0osbiiM yriiom MW 1 (Muon Wall 1). OHa Takke y4acTByeT BMecTe ¢ TpyImoii u3 TypuHcKoro
YHUBEPCHUTETa B INPOU3BOACTBE M IOAJEPKKE TPEKOBBIX nerekTopoB Bulk Micromegas, KoTopble 3aMEHST ycTapeBIIHe
npoBosioyHble kKamepsl (MWPC) B SAS 3a marautom SM2.

OskujiaeMble pe3yJibTaThl N0 3aBEPLUICHUI0 TPOEKTA:
Peienue 3araiku MpoOTOHHOTO Paanyca.

HoBble 3HaHMA 0 KBapKOBOM U TJIFOOHHOW CTPYKTYpPE ME30HOB.

TouHoe 3HaHME BBIXO/a aHTUIIPOTOHOB B P-p U p-He mporeccax, HeoOxoaumoe sl TOMcKa TEMHON MaTepuu B
aCTpOPHU3UUECKUX IKCIIEPUMEHTAX.

OﬂmaaeMue pe3yJabTaThbl 10 MPOCKTY B TEKYILIEM Ioay:
Vuactue B Ha60pe JAaHHBIX UIA IIPOTPpaMMbl U3MEPCHUS IIPOTOHHOI'O paanyca.

VYuactie B HUOKP mnst nerekropoB Micromegas.
O6paboTKa JaHHBIX TI0 BEIXOAY aHTUIIPOTOHOB B p-He coymapeHusx.
IToxroToBKa K MOJEpHU3AIMH CUUTHIBAIOIIEH 3JIEKTPOHUKH I paOOTHI B OE3TPUITEPHOM PEXUME.

MopaepHu3zanusi MIOOHHOM cucteMbl MW 1.

AKTHBHOCTH TE€MBbI.

HaumMeHoBaHNE aKTHBHOCTH PykoBoanrean Cpoxkn peanuzanuu
Jlabopatopuss  OTBETCTBEHHBIE OT JlabopaTopun Craryc
1. PANDA Aunexkcees I'.JI. 2024-2026
TexnpoexT

JUIIT  Ao6azos B.M., Bepxees A.1O., Beptorpanos JI.C., Berporpanosa FO.JI., Bonsrbix B.I1., XKypasnes H.U.,
Kyty3os C.A., ITuckyn A.A., IIpoxopos UK., PoxxnectBenckuit A.M., Camapues A.T'., CkaukoBa A.H.

KpaTkasi anHHoTanus ¥ HAy4YHoe 000CHOBaHUe:

[poext PANDA mianupyeT nposeneHre (yHIaMEHTAIBHBIX UCCIICIOBAHUHN MO PA3IMYHBIM TEMaM, CBSI3aHHBIM CO CBOWCTBAMH
C1ad0ro M CHIJIBHOTO B3aWMOJICHCTBHSA, PK30THYCCKHMHU COCTOSIHUSIMH MAaTEpHUH U CTPYKTYpo# anpoHoB. st cOopa Bcei
HEOOXOMUMOW WH(POPMALUU U3 AHTHUIPOTOH-TIPOTOHHBIX CTOJKHOBEHHH OyIeT IOCTPOCH YHUBEPCANBHBIA JETEKTOP,
CHOoCOOHBIN 00ECTIEYNTh TOYHYO PEKOHCTPYKIUIO TPACKTOPUH, U3MEPEHUE YHEPTUH U UMITYJIBCA, a TAKKE 04eHb 3P PeKTUBHYIO
UACHTU(DHUKAIMIO 3aPsDKCHHBIX YaCTHIL.

O:xuaeMple pe3yJbTaThl M0 3aBepPIIEHNH AKTUBHOCTH:
Co3znanue MIOOHHOH crcTeMbl neTekTopa PANDA.
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OsxkugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TEKyIIIeM FOAY:
ITonroToBka K CO3/1aHHUIO MIOOHHOH cucTeMsl fetekropa PANDA.

2. ARleL. Teopernueckasi moaaep:KKa Kamunosckas JI.B. 2024-2026

Ko.]mai'mepm,lx IKCIEPUMEHTOB

Peanuzanus

JAIT  Boiiko U.P., Apinsmmko E.B., Epmonsunk B.JI., Epmonsunk FO.B., XKemuyros A.C., Kamnd A.A., Kopauenko B.B.,
Hedenor 10.A., Pymsanes JI.A., CagsikoB P.P., Canporos A.A.

JIT®  ApbOGysoB A.b., bormapenko C.I'., briteer B.B.

Kparkas anHoTanus u Hay4yHoe 060CHOBaHUeE:!

B Hacrosmiee BpeMst Ha pacCMOTPEHUN HAXOAATCS 4 IPOEKTa 3IIeKTpOoH-To3uTpoHHBIX Koutaiinepos: FCC, CEPC, ILC u CLIC.
Ha Hux OyxyT IpoBeOCHBI M3MEPEHUs 0 YTOYHEHHIO HapaMeTpoB CTaHAAPTHOW MOJIENH, a TakkKe OyIyT NPOBOAUTHCS
pasnHyHble TOHCKH 3((EKTOB, BBIXONIMMX 3a € paMKkd. [us 5TOro HEOOXOAMMBI BBICOKOTOYHBIE TEOPETUYSCKUE
npenckazaHus 1 BeeX mpoueccoB CM, Kotopble OyayT n3ydaThes Ha Oyaymux Koyutaiinepax. B pamMkax JaHHOro mpoekTa
IUIAHUPYETCSl CAEIaTh COBPEMEHHBIE TEOPETHYECKHE MNpejcKa3zaHMs Ui OOJBUIMHCTBA BAXKHBIX HAOJIOJAEMBIX BEIIUUHH.
Tpebyemast TOUHOCTh OyAET AOCTHTHYTA 3a CUCT ydueTa PaJMAIlHOHHBIX MOMPABOK BBHICOKOT'O MOPSIKA U IOISIPU3AIMOHHBIX

3¢ heKTOoB.

OskugaeMble pe3yJIbTaThl 110 3aBePIICHNU AKTUBHOCTH
BricokoTOUHBIE TeOpeTHUYECKHE NTpeacKazaHus At 3¢ dextos B CTangapTHONH Mojenu 1 3a e€ mpeaetamu.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIleM IOy :

[Ipeun3noHHBIC TEOPETUIECKHE PACUETHI paAHalliOHHBIX IIOIPABOK JJIS SKCIIEPIMEHTOB Ha Oynymux koiutaiinepax CLIC, ILC,

FCC-ee u CEPC.

CoTpyAHHYeCTBO 110 Teme:

Crpana wimn T'opon Hucruryt Craryc YyacTHuku
MeKIYHAPOIHAS
opraHu3anys
benapycs MuHck HUU A1l by OOMeH BU3UTAMU Makapenko B.B.
Tonkauesa [1./1.
CoBMmecTHBIE pabOTHI Makapenko B.B.
Tonkauena JI./.
Benukobpurtanus I'masro UofG Cornamenue 3eiin b. + 1 gen.
I'epmanus boun UniBonn Cornamenue Keruep b. + 10 uen.
Hapmmmraar GSlI Cornamenue [erepc K.
MiouxeH TUM Cornamenue Hayne C. + 7 gen.
Opaiibepr TUBAF Cornamenue Oumep X. + 3 gen.
Wspaunpb Tenp-ABuB TAU CoBMecTHBIC PabOTHI Juxrenmrazar W.
Wranus Tpento UniTn Cornamenue 3ykkoH II. + 3 gemn.
Tpuect INFN Cornamenue Maprtus A. + 4 yen.
Typun INFN Cornamenue Hanuuepu J. + 3 ven.
Kuraii Iexun IHEP CAS Cornamenue JIn Xaii-bo
[Monpma Bapmmasa IEP WU Cornamenne Bbanenex b.
WUT Cornanienue Kypsita P.
OtBork (Csepk) NCBJ Cornamenne Canmay A. + 1 ged.
Hopryranus Aseilpy UA Cornamienue Azeseno K. + 1 yen.
JIuccabon LIP Cornamenue Ksunranc K. + 2 ven.
Poccus l'arunna HUL KU [TUAD Cornamienue J3100a A. + 5 ger.
Hosocubunpck nsd CO PAH Cornamenne Adacos M.H.
[IpoTBuHO NDOBD Cornamenne Jonckos C. + 1 gem.
CIIA Jloc-Anamoc LANL Cornamenwne Baynuno Y.
HEPH Kenesa HEPH Cornamienue Mamnor I'.
Uexus IIpara CTU Cornamenue Hosu M. +11 uen.
Cu Cornamenue Marymexk . + 5 gen.
Snonus SImarara Yamagata Univ. Cornanrenve Xupyma .
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02-1-1087-2009

HccaenoBanusi no Gpusuke peJATHBUCTCKHUX THAMKEJIbIX U JIETKHX HOHOB
HA yCKOpHUTeabHbIX koMIuiekcax Hykimorpon-M/NICA OUSAUN u SPS IIEPH

PykoBoaurenu Tembl: Mamnaxos A.HU.
Adanacpes C.B.

YuacTByouue CTPaHbl U MEXKIYHAPOIHbIE OPraHU3ALMU:
Apwmenwst, benapycs, bonrapus, Uanus, Kuraii, Monronus, Poccus, Pymberans, CroBakust, Y36ekuctan, [IEPH.

H3yuyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

HccnenoBanue HOBBIX ABJIEHUN BO MHOXKECTBEHHOM POKIEHUM YaCTUL, CBA3AHHBIX C IIPOSIBIICHUEM KBAapKOBBIX U INTFOOHHBIX
CTereHell cBOOOMBI, MPH B3aMMOJACHCTBHH PEIATHBHCTCKUX sAep. V3ydeHne HYKIOHHBIX M SOCPHBIX B3aMMOJCHUCTBHHA Ha
yckopurensHoM komiuiekce JI®BO, IIEPH. DHeprernueckoe ckaHupoBaHUE B3aUMOJICHCTBUH siaep npu sHepruax 20-158 I'as
Ha HYKJIOH M M3yY€HHE UX 3aBUCHMOCTH OT aTOMHOTO HOMEpa sIIep ¥ SHEPTUH C IIeJIbI0 TIOMCKa KPUTHYECKON TOUKH Ha (ha30BOi
quarpammMe siepHoit matepun Ha ycraHoBke NA61 / SHINE (SPS, IIEPH). HccnemoBanusi poskaeHusl aipoOHOB B aJpOH-
SIIEPHBIX B3auMoJeiicTBUAX. Vcronp30BaHUE MOMYyYCHHBIX JAHHBIX JUIS MPEIU3HOHHOTO BBIUMCIICHHUS CIEKTPOB M IIOTOKOB
HEUTPUHO B YCKOPUTENBHBIX OJKCIEPUMEHTaX [0 H3Y4YCHHMIO HEUTPUHHBIX ocuuuiauui. McciaenoBanue HyKIOHHOM
KJIacTepU3allMd M BKJIaJa HECTAOMJIBHBIX SICPHO-MOJEKYJISPHBIX COCTOSHUI B JAMCCOLMAIMU JITKMX CTaOWIBHBIX H
pPaIMOAKTUBHBIX H30TONOB, a TAaKKe CBOMCTB pa3pekeHHOH OapMOHHOW MaTepHd B AWCCOLUHAIINH  TSDKEIBIX
sep. OKCIepUMEHTAIBHOE M TEOPETHIECKOE UCCIIeIOBAaHHE TITyOOKOTIOATIOPOTOBEIX, KYMYJIITHBHBIX MIPOIIECCOB, 00pa30BaHUs
aZIpOHOB W aHTHUMATEPHUU B MEPEXOMHOW oOnactw 3Hepruil. McciuemoBaHus MOBEIEHUS JIIEMEHTAPHBIX YaCTHUIl, HYKIOHHBIX
PE30HAHCOB M HYKJIOHHBIX (IIYKTYyallid B siIepHOM BermecTBe Ha yctaHoBke «CKAH» Ha myukax Hyxmorpona. [Ipopabotka
MPEUIOKEHNN DKCIIEPUMEHTOB Ha yckopurtelbHOM Komiuiekce JIOBD Ha BeiBeneHHbIX myukax HykimoTpona u kosmaiaepe
NICA. UsyueHune CTpyKTypbl KOPOTKOJEHCTBYIOIIUX HYKJIOH-HYKJIOHHBIX KOPPENSIHA W KIACTEPHOH CTPYKTYPHI SiAEp Ha
ITy4yKaxX MOHOB, MOJIPU30BAaHHBIX IPOTOHOB U ACHTPOHOB Ha BHyTpeHHeH mumenn Hykinotpona. VccrnenoBaHue nporeccoB B
obmactu 6ospmux pr (pr > 1 GeV/c) B npeakyMySITUBHOM M KyMYJSITUBHOM KMHEMAaTHYECKHUX OONACTAX HAa yCTAaHOBKAx
CIIMH u ©O/IC.

IIpoekTsl 0 TEMe:

HaumeHoBaHue nMpoekTa PykoBoauTenn npoekra HIudp npoexra
1. NA61/SHINE Manaxos A.H. 02-1-1087-1-2012/2026
3amecmumenu:
Hdmutpues A.B.
3arineB A.A.
2. CKAH-3 Adanacres C.B. 02-1-1087-2-2017/2027
3amecmumens:
Hpsi6nos [1.K.
IIpoekTni:
HaunMeHoBaHMe MPoeKTa PykoBoauTe/ I NMpoeKTa Craryc
Jlabopatopuss OTBETCTBEHHBIE OT JIAOOPATOPHH
1. NA61/SHINE MaunaxosB A.H. Moyepumsars
3amecmumenu: M3roToRIeHMe
HMv"Tp"eB AB. AHanu3 CTaTUCTUKU
3aiinen A.A.

JIOBD Babkun B.A., BypsikoB M.T'., 'onmosatiok B.M., Konecaukos P.1O., Kupees B.A., Matsees B.A.,
Menkymos I'.JI., Pymsanues M.M.

JIATT Jo6ymkun B.B., JIeikacos I'.H., [Tonos b.A., Tepemenko B.B.
AccormunpoBanneiii  AskuHenko U.B., Kapmymkun H., Mopo3os C.

HEepCOHAI
NA61 / SHINE
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Kparkas anHOTanNs 1 Hay4YHOe 000CHOBAHMeE!

OcHoBHBIE (PU3NYECKHE LIENN [TPOEKTa BKIOYAIOT B CE0sI: ITOMCK KPUTHYECKOH TOYKH BTOPOTO MOpsiiKa Ha (ha30BOM JuarpaMme
KX/1 (monck HEMOHOTOHHOT'O TIOBEJICHHSI CUTHATYp KPUTHYECKUX TOUEK, TAKMX KaK (UIyKTyalluH HMONEPEeYyHOT0 UMITYJIbCA
MHO)KECTBEHHOCTH, CUTHAJI UHTEPMUCUTTH U T.J., KOTJIa CUCTEMa 3aMep3aeT BOIN3M KPUTHYECKOH TOUKH), U3YUUTh CBOMCTBA
Havasa ieKoH(paiHMeHTa (TOMCK BOSHUKHOBEHUS CTPYKTYP «horny, «kink», «step» n «dale» mpu CTOJIKHOBEHHSX JIETKUX SEP).
ITporpamma uccIenoBaHUS CHIIBHBIX B3aMMOJICHCTBHI OCHOBaHA HA CKAHMPOBAHMH ITyJKaMH JIETKHX U TIPOMEKYTOUIHBIX SIEp
(ot p + p mo Xe + La) ¢ mmmynscamu B tuana3one 13A - 158A I'aB/c.

OskujiaeMble pe3yJibTaThl N0 3aBEPUICHUH MPOEKTA:
Amnanu3 ganabIX skcniepumerTa NA61/SHINE (SPS, HEPH).

HccnenoBanus POXACHUA aAPOHOB B aAPOH-SIACPHBIX B3aUMOJCHUCTBHSX.

Wzydenne oOpazoBaHUs OYapOBAaHHBIX aJPOHOB (B OCHOBHOM D-ME30HOB) IpHW B3aWMOJICHCTBUHU TSDKEIBIX HOHOB C IEJIBIO
MONYYCHHSI HOBBIX ITAHHBIX O CPETHEM KOJMYECTBE OYAPOBAHHBIX KBAPK-aHTHKBAPKOBBIX TAp W TOHWMAHHS MeEXaHH3Ma
POXKIEHUS OTKPBITOTO OYapOBaHUS.

[TonyueHue naHHBIX AJI NPELU3UOHHOTO BBIUUCIEHUS CIIEKTPOB U MOTOKOB HEUTPUHO B YCKOPUTEIBHBIX IKCIIEPUMEHTAX 110
W3yYEHUIO HEUTPUHHBIX OCHUIUIALIMM.

3aBepuenue moaepuuzauun TOF-cucteMsl.

OsknaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYLIEeM IOy :
O06paboTKa 1 aHAIHU3 IKCIIEPUMEHTAIBHBIX JaHHBIX, TOXy4eHHBIX Ha ycraHoBke NA61/SHINE mo p+p, BetBe, Ar+Sc, O+O,
Pb+Pb cronkHOBEHUSM.

[IpoBenenue sKkCIepUMEHTANBHBIX UCCIIEIOBAaHUM Ha MyYKe PENIATUBUCTCKUX SIIEP CBUHIIA.
HUccrnenoBanne obpazoBanmsa antusanep B Ar+Ca u Xe+La CTOIKHOBCHHSAX.

HSy‘IeHI/Ie 06p330BaHI/I$I O049apOBAHHBIX aAPOHOB IIpH BSaHMOHeﬁCTBHH TSKCJIBIX MOHOB C IECJIBIO IIOHMMaHHA MCEXaHHU3Ma
POKACHUA OTKPBITOI'O O4apOBAHMS.

2. CKAH-3. Co3nanne npenu3uoHHOT0 Adanacses C.B. Moeprusamis
MaruutHoro cnekrpomerpa CKAH-3 3amecmument: M3roToRIeH e
U NMPoBe/IeHHe Hccie10BaHUI HApsoaos LK. AHATH3 CTATHCTHKY
HEHYKJIOHHBIX CTeleHel cB00OIbI B siAPax,

HYKJIOHHBIX KOPpeJslUi U 11ePHOH
(parmenTanuu Ha BHYTPeHHEH MUILIEHU
Hyxkiorpona

JIOBD Anucumos 10.C., banaun A.A., Baptuk B., [lyounuuk b.B., Kunsuakosckas C.B., Kpeueros 10.®., Kyrunosa O.B.,
[MTapaitnan M., Cakynun JI.I'., CmupHuoB B.A., CyxoB E.B., Ycrunos B.B., Ycrunos B.B., Xapsiozos I1.P.

JSIIT JrwoOymikun B.B., JIsikacos I'.1., ITonos B.A., Tepemuierko B.B.

KpaTkasi aHHOTAIIMSI M HAYYHOE 000CHOBAHUE !

[IpoekT HampaBiieH Ha W3y4YeHUE BBICOKOBO30YXJICHHOTO SJAEPHOTO BEIIECTBA, 00pa3yromerocs B siapax B pesynbrare dA
B3auMOIeicTBHsA. VICCiieoBaHME 3TOTO COCTOSHMS MPOBOAMTCS IyTEM HAONIOICHHs paciaga BO30YKICHHOTO siapa Ha mapy

SHEPrUYHBIX YACTHUI, UCITyCKAeMbIX 1o yriaom, 6muskum k 180° ¢ smepretuueckum paspemmenuem 4-5 MaB. Ilporpamma 1o
(u3HKe BKITIOYAET H3ydeHHe 00pa3oBaHus 1- U A—sJiep U ONpeielieHne SHEPTHIA CBS3H U ITUPHUHBI KBa3UCBS3aHHBIX COCTOSHUH.

OskugaeMble pe3yJIbTAThI 10 3aBePIICHUHN POEKTA !
Mopaepuusanus ycraHoBku « CKAH».

[ToxroToBka 3KCTIEpUMEHTA JJIS MCCIICAOBAHMS TOBEACHNS HYKIOHHBIX PE30HAHCOB M HYKJIOHHBIX (DIyKTyanui B Sapax, It
IIOMCKA U U3YUYEHHsI CBOWCTB CBA3aHHOI'O COCTOSIHUS M-M€30HA B SIAEPHOM MaTEpUH.
O:sxkugaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYLIeM roay:

HcnbiTanne TpexmiedeBoro MarHuTHoro cnekrpomerpa CKAH.

HpOBeI[eHHe TEXHUYCCKOTO C€aHCAa Ha BHYTPCHHEM NYYKE HYKJIOTPOHA I FOCTUPOBKU ACTCKTOPOB U OTJIAAKHU IMIPOTPAMMBI
cOopa JaHHBIX.

Amnanuz OKCIICPUMCHTAJIbHBIX JTaHHBIX.
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AKTHBHOCTH TE€MBI.

HaunmeHoBaHHe aKTHBHOCTH PykoBoaurenn Cpoxu peaauzanuu
Jlabopatopuss  OTBeTCTBEHHBIE OT JlabopaTtopuu Craryc
1. Oxcnepument BEKKEPEJIbB2023 3apyoun I1.1. 2024-2026
3amecmumens:
3aiimes A.A. Habop maHHBIX

AHau3 CTaTUCTHKH

JI®BD AptemenkoB [[.A., Kopaerpyua H.K., Harapmxan M., Pykostkun I1.A., PycakoBa B.B.

KpaTkas aHHOTalMsl M HAYYHOe 000CHOBaHHUeE:

Oxcnepument BEKKEPEJID HareneH Ha pemeHne akTyalnbHBIX po0iaeM GU3NKH SAOepHBIX KiIacTepoB. Mcnonb3yemslit MeTon
SAepHOH dMynbcuH (S19) mo3Bomnser 61arogapst yHUKaNbHON YyBCTBUTENBHOCTH M IPOCTPAHCTBEHHOMY Pa3peICHUIO U3Y4aTh
B €ZIMHOM MOJIX0JIc MHO)KECTBEHHBIE KOHEUHBIE COCTOSIHHS, BO3HUKAIOIINE B AUCCOLMAIINN PEISITUBUCTCKUX siaep. [Iporpecc Ha
3TOM HAalNpaBJICHUH OMUPACTCS KOMITBIOTEPH30BAHHYIO0 MUKPOCKOIIHIO.

O:xuaemMple pe3yJbTaThl 10 3aBepPIIEHUM AKTHUBHOCTH
ITouck u m3ydeHue cocTossHus Xoina u 0oyiee CIOXKHBIX COCTOSHHUM SIIEPHO-MOJEKYJISIPHOTO B JUCCOIMAIIMU JIETKUX sIIEP.

HCCJ’IGZ[OB&HI/IG HU30TOIMUYCCKOT0 COCTaBa (I)pal"MeHTaI_[I/II/I TSKCIIBIX AACP.

BHe,leeHI/Ie ABTOMATU3HUPOBAHHBIX MUKPOCKOIIOB, 4 TAK)KC COBCPIICHCTBOBAHUC TCXHOJIOT'HU 0.

OskugaeMble pe3yJIbTaThl 10 AKTHBHOCTH B TeKYILleM IOy :
AHanu3 JaHHBIX, OJIYYEHHBIX B Ipolecce oOmyuenus amynbeun siapamu Xe (NICA/Hyxmorpon) u Kr (GSI) st nzyuenns
pacnaznos ®Be, cocTosnus Xoiina 1 cONPOBOKAAIOIIMX 0-aHcaMOIel 1 moKck 40-KOHIeHCaTa.

OLIeHKa mapaME€TpoOB COIIPOBOXAAOIHNX PCAKIIHUIO HCﬁTpOHOCBOGHHe I/IZ[GHTI/ICI)I/IKEII_II/II/I N0 MHOTOKPATHOMY pPACCCAHUIO
m3otonoB He u H ma MOTOPU30BAHHOM MHKPOCKOIIC.

IMouck u3z06ap-aHanorossix cocrosuuii °Be u °B B 06nyuenuu *Be u 1°C.

OcBoeHue HISHTH(UKAMN aHCaMOJel OCTAHOBHBIIMXCSA O-YacTHIl BO (parMEHTallMM SA1ep W3 COCTaBa AMYJIBCHH II0]
JIefiCTBHEM PENIITUBUCTCKHUX YacTHUIL.

2. OxcnepumeHT PA3A-3 115 perucrpanuu Aspnees C.IN 2024-2026
siIEPHBIX (parMeHToB
Moaepuauzanus
W3srortoBneHue

AHann3 CTaTUCTHKHA

JIAIT  Creraiinos B.A.
JISIP Kupoxkacss B.B., Ko3symun 3.M., Meimunckwii I'.B., Ctpexanosckuii O.B.
JI®BD Aobpaamsn X.VY., Uramkynos 3.A., Kapu B., Koparomuna JI.B., Pykosatkus [1.A., Cageiros 3.A.

OsknaeMsble pe3yJibTAThI 0 3aBePIIEHNN AKTHBHOCTH
AHanu3 5KCIepUMEHTAIBHBIX JaHHBIX O IPOIecCe MHOXKECTBEHHOH SMHUCCHH (parMEHTOB MPOMEXYTOYHOH MacChl Ha My4Kax
PENSATUBUCTCKUX JIETKUX HOHOB C TOMOIIBIO 47-ycTaHoBkH DA3A-3  nnsg  peructpaunu  SAEpHBIX  (pParMEeHTOB.

[IpoBenenue aHanwM3a JAaHHBIX UL YCTAHOBIICHHUS MEXaHHM3Ma MYJIbTH(QpPAarMEeHTAlMH M MOJIY4eHHS HOBOI mMH(OpMarmu o6
AEPHBIX (Da30BBIX MEPEXOIaX OKHIKOCTh-TYMaH» M «GKUIAKOCTH-Ta3»

HCCJ’IC,HOB&HI/IC CBOICTB ropsaiux sAaep, 06pa3y10nmxcsl B COyHAapCHUAX JICTKUX PCIATUBUCTCKUX HOHOB C TAXKCIBIMU
MHUIICHAMMU.

Co3znanue IeTeKTOPHON CHCTEMBI IJISl pETHCTPAIH EISIIIUXCS TUTIEPSIAeD.

O:xkugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TeKYIIeM IOy:
Ornaaka nmporpammsl QUARUS CAEN Ha yctanoBke @A3A a5 perucTpanu aepHeIx GpparMeHToB.

Amnanuz OKCIICPUMCHTAJIbHBIX JaHHBIX B paMKaX CTATUCTUYCCKUX U JTUHAMUYCCKUX MOHCHCﬁ.

IToaroroBka HOBOTO MpOEKTA.
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3. MHcnoab3oBaHHe THAKEIbIX H JErKHX Maunaxos A.H. 2024-2026

HMOHOB /IS NPUKJIAHBIX HCCIe10BAHMI
Peanusanus

Wsrorosnenue
Ha6op nanHbBIX

JI®BD AramnoB H.H., Aancumos 10.C., bangma A.A., bangura 3.1"., Aps6nos 1 .K., [Tapaiiman M.

OxuaaeMble pe3y/IbTATHI M0 3aBePIIEHNN AKTHBHOCTH:
AHaM3 pe3ynbTaToB O0IydeHHs OMOIOTHIECKUX 0OBEKTOB B COOTBETCTBHH C corjlameHneM o corpyaanaectse OSSN -BAH.

O)KI/IIIaEMbIe pe3yJabTaThl 10 AKTUBHOCTHU B TEKYIIEM I'Oy:
Hcnonbp3oBaHue TSKEIBIX U JIETKHUX HOHOB IS MPUKIAJHBIX HUCCJICIOBaHU.

4, MopepHu3amnusi 000py10BaHusl YCTAHOBKHU Adanacnes C.B. 2024-2026
«CTaHuus BHYTPEeHHUX MULIEHe Koaecuukos P.10O.
Hyxiaorpona» Moneprusanms

Hab6op maHHBIX

JI®BD Amnncumos [0.C., Baptux B., Ayounrunk b.B., Ipsa6xos JI.K., Kyznenos C.H., Ky3nenos A.C., Caxymua J[.T".

O:xugaeMsple pe3yJIbTATHI M0 3aBePIIEHNH AKTHBHOCTH .
3aMeHa OJIIEKTPOHWKH yIpaBlieHHs paboToit wmumeHH ¢ cucteMsl KAMAK Ha coBpeMeHHBIE TMPOMBIIUICHHEIC
crargaptel. Co3maHue IpOrpaMMHOTO 00SCIICYCHHS IO HOBYIO SJICKTPOHUKY .

M3rotoBieHue MUIIEHH HA OCHOBE U30ToINa yrieposa *3C.

O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy :
IMoaroToBka CTaHIUH I paboThI B ceance HyknoTpoHa.

5. HcnbiTaHus 1eTEeKTOPOB J1JI U3MepeHus MnuabHos I'.JI. 2024-2026
U KOHTPOJIsl CBeTUMOCTH Ha KoJLlaiiaepe
NICA PaspaboTka 1 McnbITaHusA
MPOTOTHUIIOB

JIOBD AxbGapos P.A., A6paamsn X.Y., bokosa T.10., Uramkynos 3.A., Koputommna JI.B., Murynuna .., Cageiros 3.51.,
CanpiroB A.3., llokun B.1.

JIH®  JlutBunenko E.U.

Osknaemsble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH:
Co3nanue eTekTopa 1 pa3paboTka aNropuTMOB JUIsl HACTPOHKY cBeieHHs mydka B kosuaiaepe NICA.

O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy
[ToAroToBKa TEXHMUYECKOTO MPOEKTA JIJIs1 U3MEPEHUS CBETUMOCTH Ha Kosainepe NICA.

W3zrorosneHue AByX INIOCKOCTEH Ui AETEKTOPa U3MEPEHUS CBETUMOCTH.

6. MH3yyeHHe MHOTOYaCTHYHBIX KOPPeJIsUii Jlaabirun B.I1. 2024-2026
Ha MOJIEPHU3HPOBAHHOI CTAHIIMHI
BHYTpeHHMX MulleHeit Hykinorpona Wsrorosrnenue

Ha6op nannbIx

JI®BD Bonkos U.C., I'ypunn 10.B., Ucynos A.1O., Kupees B.A., Jlagsiruna H.bB., Jlerocraesa K.C., Manaxos A.U.,
PesnukoB C.I'., Tepexun A.A., Tumesckuit A.B.

Kparkas aHHOTanus M1 HAy4Hoe 000CHOBAaHHUE!

W3zydeHne MHOTOYAaCTHYHBIX KOPPENSAIMHA SBIAETCS OJHUM U3 CIIOCOO0B M3Y4eHUS JUHAMUKH SAPO-SACPHBIX CTOJIKHOBCHHH.
OpHa W3 1ernei uccineqoBaHU Ha BHyTpeHHeW MuineHn HykiioTpoHa sBISEeTCS OIEHKa BKJIAZa KOPOTKOIEHCTBYIOMIHX 2-X
HYKJIOHHBIX Koppemanuii it C+A u Xe+A CTONKHOBEHHH.

OsxkugaeMble pe3yJibTaThl 10 3aBePIICHAN NPOEKTA:
IIpoBeneHue sKCEPUMEHTATIBHBIX U TEOPETUYECKUX UCCIIEI0BAaHUM O MPOrpaMMe IMPOeKTa.

OzxkugaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM roay:
O6paboTKa SKCIIEPUMERTAILHBIX JIAHHBIX, MOJTyUYeHHbIX Ha yuke ?4Xe ¢ sneprueii 315B/nyk., 3.8T3B/Hyk.
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7. Tlowuck u Hccen0oBaHHE HOBOW 3aps:KeHHOI Huxkntnn B.A. 2024-2026
YyacTHUbI B MHTEepBaJie Macchl 2-120 MaB

AHaIN3 JaHHBIX

JI®BD Amnnxunaa M.X., benmo6oponos A.B., 3aiinieB A.A., Puxsunkuii B.C., Tposa A.1O.

O:xuaeMple pe3yJbTaThl 10 3aBepIIEHUH AKTUBHOCTH:
[Touck u uccnenoBaHue 3apsHKEHHOM YacTUIBI B MHTEpBajie Macchl 2-120 MaB.

OsknjaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIleM roy:
JlononHeHNE CYNIECTBYIOMNX PE3yIbTaTOB HOBBIMU JaHHBIMU.

8. Coop, o0padoTka u ouudpoBka puasmoBoii  Bamgun A.A. 2024-2026
HH(OpMaLUH, I0JYYEHHO! IPH NOMOLIH I'naroaes B.B.
Ny3bIPLKOBBIX KAMEP U B 2JIEKTPOHHBIX AHAJTU3 JIAHHBIX

IKCIEPHMEHTAX ¢ PUKCHPOBAHHBIMH
MHIIEHSIMH B YCJIOBHUSX PErHCTPAIlAH
MHOKECTBEHHOT0 POKIEHHUS YaCTHIL
B Anana3oHe 3Hepruii 1-300 B

JI®BD Apakensa C.I'., banguna 3.I"., Beno6oponos A.B., benses A.B., bieko Bep.B., biieko Bur.B.,
Bborocnoeckuit [I.H., Uepycanumos A.I1., Umomenko B.B., Knesuos E.A., Koposkun /JI.C., Kyxapes B.A.,
[TyxaeBa H.E., Porauesckuit O.B., CadonoB A.b., Tposir A.1O., Tposn 10.A., Uersepukos C.A., Xapstozos I1.P.

OsxkugaeMble pe3yJIbTaThl 110 3aBePIICHNN AKTUBHOCTH
AHanmu3 JaHHBIX MY3BIPHKOBBIX KaMmep, MOMUCK M HCCIIeZOBaHHE HOBBIX sBJIEHHH Ha Oa3e cymepkommsbiotepa JIUT OUSN.

ITononuenue 6a3nl OKCIICPUMCHTAJIbHBIX JaHHBIX B obOnactu peJ'IHTHBHCTCKOfI HZ[GpHOﬁ (1)1/13I/IKI/I.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIleM IOy :

AHanu3 JaHHBIX ITy3BIPHKOBBIX KaMep, TIOUCK U UCCIICAOBAaHUE HOBHIX SBJICHUH Ha 0ase cymepkommbiorepa JIUT OUAUN.
[NTononHeHne 6a3bl 3KCIIEPUMEHTAIBHBIX JAHHBIX B 00JIaCTH PEISITHBUCTCKOM SAEPHON (DU3HKH.

VYTOuHEeHHE pe3ybTaToOB, IIOJNYYEHHBIX Ha NPOINAHOBOM ABYXMETPOBOM Kamepe, W aHalIW3 JAaHHBIX IO pe3yJibTaTam

sxcriepumenta NA61/SHINE.

CoTpyHHU4YeCTBO N0 TeMe:

Crpana win T'opon Hucruryt Craryc Y4yacTHUKHU
MeKIYHAPOIHAS
opraHu3anus
Apmenus EpeBan EI'Y CoBMecTHBIE paOOTHI BanabeksH A. + 2 vedn.
HHJIA CoBMecTHBIE paOOTHI lNynxansu Y. + 4 gen.
Capxkucsa B.P. + 1 gen.
benapycs MuHck HUN AI1 BI'Y OOMeH BU3UTaMHU Bapenuesckuii B.I'. + 5 gen.

Barpaxos K.I'. + 4 gern.
CrrtoBa C.H. + 2 uen.
CoBmecTHBIE pabOTHI Bapsimesckuii B.I'. + 5 uen.
Barpakos K.I'. + 4 uen.
CerroBa C.H. + 2 gen.

Bonrapus Bnaroesrpan AUBG CoBmecTHBIE pabOTHI MumoBa O.
Cranoesa P.
Codus INRNE BAS CoBMecTHBIE paOOTHI Usanos N.11.
Kocros JI.
ITenes B.H.

[kmoBckas A.
Inst. Microbiology BAS CoBMmecTHbIE pabOThI [Hanosa C.

SU CoBMecTHBIC PabOTHI Boromumnos M.
Cornaiienue Koumnes /1.
Nunus Joxaiimyp VYH-T CoBMecTHBIC paOOTHI Kymap B. + 2 ugen.
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Kurait

Momnronus
Poccus

Pymbinusg

Mymbau
[lexkun

VYxaunp
VYnan-barop
benropon
BnanukaBka3

MockBa

Mocksa, Tpounx

IIporBuHO

Cankr-IletepOypr

CMoOJIeHCK

Tomck

UepHorosnoBka
Byxapect

Mbrypene

BARC

CIAE

IHEP CAS
CCNU

IPT MAS
benl'y

BTC "bacnuk"

cory
UTOO

MI'Y
HUL] K1
®UAH

VSN PAH

NDOB3

HUN® CIIery

Cmonl'yY

TITY

VUCMAH PAH
IFIN-HH

uB
ISS
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CoBMmecTHbIE pabOTHI
CoBMecTHBIC PabOTHI
Cornamenne
Cornamenne
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamienue

CornaleHue
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CornaieHue
CoBMecTHBIE pabOThI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Kymasar X. + 2 uen.
I'yo C.JL

Usro X.X.

Jn CJL.

Baarap 1. + 4 gen.
Ky6ankun A.C. + 4 yen.
JMxepamnos I'.K.

Kynos C.K.

Kynosa H.C.

ProxkoB A.A.
Camkanamsunu J.I'.
Camonypos I1.C.
®enotona ['.B.
ITyxaesa H.E. + 2 vemn.
barsies B.®.
Turapenko [O.E. + 5 gemn.
Yenypuos A.C. + 2 yen.
CraBunckuit A.B. + 7 gen.
Bbackos B.A.

JIeBOB A.W.

[Monyxuna H.I'. + 5 gemn.
ITonsackuit B.B.
Cupopun C.C.

Bepnes A.N.

I'y6ep @.D. + 2 gen.
Jmutpuesa V.A.
Kypenun A.b.
[Tmennunos U.A.
Pemrernn A.W.
®unorees JI.A.
[Ta6anos A.H.

AnoB B.A.+ 5 uen.
Bonkos A.A. + 3 uen.
l'anuenko B.A. + 5 uen.
Kpacnos JI.B. + 4 yen.
JIutBun B.®.
deoduior I'.A. + 2 gen.
Jronaud A.B. + 4 ven.
I'maBanakos U.B.
Tabauyenko A.H.
INonomapes B.1. + 1 uen.
Amocton M.

Kampuan M. + 1 gen.
Koncrantuy M.
Kpyuepy M.T'. + 4 uen.
Huxonecky I'.

Ilentig M. + 1 gen.
ITonTta T. + 5 uen.

ITon W. + 4 gemn.
Hwuonaky JI.

Joxuna A. + 6 yen.
Morunpea I'.
Morunnea M.

Owmpy E. + 2 gen.



CrnoBakus

V36ekucran

LIEPH

Bpatucnasa

Kommiie
Jxuzax
Camapkanyg
TamkeHnT

’Kenesa

IP SAS

UPJS

Ty

CamI'V

OTU HIIO "®.-C." AH

PV3
LHEPH
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CoBMmecTHbIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Cornamenne
CoBMecTHBIC PabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

I'myma 1. + 3 uen.
Jybonuuxa C.
Knnman S, + 4 gen.
Maroymexk B.
Bokan C. + 4 yen.
bexmup3saes P.H.
YKomyponos JI.M.
Carrapos C.A.
HN6amos P.M.
CynranoB M.Y.

I'ynamoB V.I'. + 13 uen.
Hagotnsiii B.I1.

Je-bapb6apa I1.



02-1-1088-2009

ALICE
HccaenoBanue B3aUMOAeHCTBUH MYYKOB THAKEJIbIX HOHOB
u nporoHoB Ha LHC

PykoBoauTesb TeMbI: Bogonssaos A.C.

YuacTBylouue CTpaHbl U MeXKIYHAPOIHbIE OPraHNU3ALMU:

ABcTpus, Azepoaiimxan, Apmenus, banrnanen, bonrapus, Bpaswmus, Benukoopuranus, Benrpus, ['epmanus, ['perus, danwus,
Wunans, Wanonesns, Wramms, Kurait, Kyba, Manpra, Mekcuka, Hunepmanner, Hopserus, Ilakucran, [lepy, [lomnpma,
Pecniyommuka Kopest, Poccust, Pymbraust, CnoBakus, CIIA, Taunana, Typuus, @unstaans, @pannwus, Xopsatus, [IEPH, Yexwus,
Isenws, [pu Jlanka, FOAP, SImonus.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIEA0BAHUIA:
DKCIIepUMEHTAIFHOE HCCIIEIOBAHUE B3aMMOACHUCTBHM TSKEIBIX HOHOB TIPU PENATUBUCTCKUX M YIbTPAPEIATUBUCTCKUX

JHEPIUsX.

IIpoekT mo Teme:

HaumeHoBaHUe MPOEKT PykoBoaurenb npoekra HIndp npoexra
Jlabopatopuss  OTBETCTBEHHBIC OT J1a00OPATOPUHU Craryc
1. ALICE Boaonbsanos A.C. 02-1-1088-1-2010/2025
Peamuzanus

JI®BD Acrtaxos B.U., Apedres B.A., bangun H.A., /Iua3 P.A., lonoxos B.X., Knacc E.M., Jlo6anos B.I.,
Howmoxonos I1.B., Pydanos U.A., Ilebamnoc C.L1.

AccommnpoBanHbiii  bopucos A., Bozniok H.O., Kapasuues O.B., Kapasuuepa T.JI., Konapatsesa H.B., Kpormens E.JL.,
TepcoHa CyxanoB M.A., ®unorees [[.A., ®ypc A.A.
ALICE

Kparkas aHHOTanus 1 Hay4YHoe 000CHOBaHMe:

Yuactue B 00paboOTKe M aHAJIM3e DKCIIEPUMEHTAIbHBIX JaHHBIX, MOAOTOBKE MyOJMKAWil M JOKJIAJ0B Ha KOH(PEPEHIMSIX.
VYyactue B oOcnyxuBaHuu U dKcruryatanuu yctanoBku ALICE. YyacTue B MOATOTOBKE MPEASIOKEHUN MO MOJEPHU3AINH
nerextopa ALICE: MarHuTHas cucteMa, CUCTeMa IepeIHUX JeTEKTOPOB.

OxuaaeMble pe3yJIbTAThI M0 3aBePIIEHUN MPOEKTA:
VYyactre B 00pabOTKe M aHajW3e SKCIECPUMEHTAIBHBIX IaHHBIX, MOJTOTOBKA MyOJMKALMH, NMPEACTABICHUE NOKJIAJ0B Ha
KOH(EpEHIHSIX.

VYyacTre B 00CiTy>)kKuBaHUM U 3KcryaTanuu netexropa ALICE.
VY4acTre B HOATOTOBKE MPEATI0KESHUH 110 CHCTEME TIEPETHUX AETEKTOPOB, CBEPXIIPOBOISAIIIEMY MAarHATY.

O:xkugaeMble pe3yJIbTaThl 0 MPOEKTY B TEKYLIeM roay:
VYyacTre B 00paboTKe 1 aHAJN3€ 3KCIIEPUMEHTAIBHBIX JAHHBIX, TOJTOTOBKE MyOIMNKAINI 1 TOKJIA0B Ha KOH(PEPEHIHIX.

VYyacTre B 00CITy>)KuBaHUH U dKcIryaTanuu nerexropa ALICE.

AKTHBHOCTH TE€MBI.

HaumeHOBaHHe aKTUBHOCTH PykoBoaurenab Cpoku peanusanuu
JlaGoparopust  OTBETCTBEHHBIE OT JIJAOOPATOPUH Craryc
1. MoaeaupoBanue Gpu3nYecKux Bations B.B. 2024-2025
MPOLECCOB H AHAJIU3
IKCHEPUMEHTAJILHBIX AAHHBIX Peanusanus

JI®BD bapabanos M.1O., Beprorpanosa F0.J1., I'puropsn C.C., Ky3znenos A.B., Muxaiinos K.P., Porouas E.II.
JIT®  bnawke /., Hegensko C.H.
JIAIT  JIeixkacos I'.H.
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:
VYuacrtue B pazButuu HayyHoi nporpammbl ALICE 1 06paboTke u aHann3e SKClepUMEHTaIbHBIX JaHHbIX.

O:xupaeMble pe3yJIbTATHI M0 3aBePIICHNH AKTHBHOCTH .

OO0paboTka W aHATU3 SKCICPUMCHTAJIBHBIX JAHHBIX MO (DEMTOCKONHMH 3apsHKCHHBIX KAOHOB M yIbTpa HEpUPEPUUCCKUX
B3aUMOJICHCTBUII B CTOJNKHOBEHHSX MPOTOHOB, SIEp M SAEP C MPOTOHAMH IPU PA3NUYHBIX DHEPIHAX IOCTHIKUMBIX Ha
kommnaiinepe LHC.

[MoxroToBka mMyOIMKAINH, JOKIAIBI HA MEXITyHAPOIHBIX KOH(EPECHIINIX.
O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy

O6pa60TKa 1 aHaJIN3 SKCICPUMCHTAJIbHBIX JAaHHBIX I1O (beMTOCKOHI/II/I 3apsAKCHHBIX KAOHOB B CTOJIKHOBCHUAX IMMPOTOHOB, AAEP
" SAACP C NPOTOHAMMU ITPU pa3JIMIHBIX SOHEPIrUiaAX JOCTHKUMBIX Ha Konnaﬁz[epe LHC.

IlogroToBka Hy6J'IHKaIIHﬁ, AOKJIaAbl HA MEXKAYHApOAHBIX KOH(l)epeHHI/IﬂX.

2.  MopepHu3anus, TeCTHPOBaHHe Bononbsanos A.C. 2024-2025
U MO//IePKKA MPOrPaAaMMHOI0
ofecneyeHns IKCIEPUMEHTA Peanmzarus
B pacnpe/ieJIeHHOH KOMIILIOTEPHOM
ceru GRID

JI®BD barions b.B., Porouas E.I1., Ctudopos I'.T.
JIMT  KonapateeB A.O., Munsia B.B.

Kpatkas anHOTanus M HAy4YHOe 000CHOBAHHUE!

OO0paboTKa M aHaTU3 IKCIIEPUMEHTAJBHBIX JIAHHBIX MPOBOJIATCS B paMKax paclpeselieHHOW KommbloTepHoit cetn GRID
kosutaboparmu ALICE. MonepHusaiiyss 000py/I0BaHUS M IPOrPAMMHOTO 00ECIICUCHHUS POBOATCS Ha MOCTOSIHHOW OCHOBE.
Kommeke JIUT OUSIU siensiercst yacthio GRID kommaboparmu ALICE.

O:xugaeMsble pe3yJIbTATHI 0 3aBePIICHNH AKTHBHOCTH:
Honnepxxka padoyero cocrossans gact GRID ALICE B OUAUN.

O:xugaeMsble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYIIIEM I'OIy:
Honnepxka B pabodem cocrostaun yactu GRID ALICE B OUSIN.

3. Cucrema mepeIHux 1eTeKTOPOB Boxonbsanos A.C. 2024-2025
Homoxownos I1.B.

Peanuzanms

JI®BD bysun C., bBypskos M., 'opoynos H.B., Ky3neros A.B., Pydanos 1. A.

Kpatkas aHHOTanus 1 HAy4Hoe 000CHOBAHHUE!

B cBM3u ¢ HEOOXOIMMOCTBIO KapAMHAJIBHOTO YIyYLICHHS PETHUCTPAllMM CHTHAJIOB C CHUCTEMBI INEPEeJHHX ETEKTOPOB
MPOBOIATCS PpaboOTHl MO pa3paboTKe HOBOW CHUCTEMBI CUMTHIBAHHUS CHTHAJIOB C CIMHTWUIAIMOHHBIX W KBapIEBBIX
JIETEKTUPYIOIIUX 3JIEMEHTOB. YUYacTH€ B MOJCPHHU3AIMM 3JIEMEHTOB CHCTEMBI NEPEJHHX IETEKTOPOB U ydyacTHE B HX
SKCIITyaTalyy.

O)KI/IIIaeMbIe Pe3yJabTaThl 110 3aBE€PLICHUM AKTUBHOCTH
Vuactue B MOACpHU3alIHH JIEMCHTOB CUCTEMbI CHUTBIBAHUS CUTHAJIOB C CHUHTUIUIAIUOHHBIX U KBAPUEBLIX ACTCKTUPYIOIIUX

OJICMCHTOB.

O:xkugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TeKYILleM IOy :
TectupoBanue nporoTuros Ha mydykax B CERN.

4. CpepxnpoBoAsIHil MATHUT Boponbsanos A.C. 2024-2025

[IpoextupoBanue

JI®BD banmun H.A., lonoxos B.X., Edbpemor A.A., Jlobanos B.U., Jlo6anos 10.10., Onexc U.A.
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Kparkas anHOoTanusg 1 Hay4YHoe 000CHOBaHMe:

B paMKax MOJACPHHU3AIUU JETCKTOpa ALICE MJIaHUPYCTCA CO3JaHUC CBEPXIPOBOAANICTO Marn1rTa.

O)KlflllaeMble pe3yJabTaThl M0 3aBEPIICHUN AKTUBHOCTH:

Yuactue B MPOCKTUPOBAHUUN U CO3JaHNU CBEXIIPOBOAAIICTO MarHuTa.

OsknjaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TeKYIIeM roay:

[TpopaboTka TalOB N3TOTOBICHUS CBEPXIPOBOIAIIETO NIPOBOA.

CoTpyaHH4Y€ECTBO 10 TeMe:

Crpana win
MesKTYHApOAHAs
opraHu3anus
ABcTpus
AzepOaiimxan
ApmeHus
banrnanem
Bbonrapust

bpazunus

Benukobpuranus

Benrpus
I'epmanus

I'perus
Janust
Nuanusa

T'opoa

Bena
baky
EpeBan
Jakka
Codus

Kammnunac
ITopty-Anerpu
Can-Tlayny

Canty-AHape
bupmunrem
Hapcbepu
Hepbu
Jluepmynb
Bbynanemr
bonn

Bopmce
Teiinens6epr
Hapmraar

MioHcTep
MionxeH
TroOuHreH
®pankpypt/M

Adwunb
Konenrarexn
Anmrapx
Bbxyb6anenBap
I'yBaxaTtu
Joxaitmyp
Mxammy
JxaTHu
Wunop
KanbkyrTa

Mymban

HucruryT

SMI
HLSIU
HHJIA
DU

IAPS

suU
UNICAMP
UFRGS
USP

UFABC
VH-T

DL

VH-T

VH-T
Wigner RCP
UniBonn
ZTT

VH-T

GSlI

TU Darmstadt
Wwu

TUM

VH-T

FIAS

VH-T

UoA

NBI
AMU

IOP

GU

VH-T
VH-T
NISER
IIT Indore
BNC
SINP

uc
VECC
BARC

IIT Bombay
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Crartyc

CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

Y4yacTHUKH

Bebep M. + 5 gen.
Pycramos A. + 5 uen.
I'puropsn A. + 5 gen.
MowmeH A. + 3 yen.
Kosxyxapos B. + 5 qen.
Kosxyxapos B. + 3 qen.
Takaxamm Jx. + 5 gen.
e Jleone I'ait + 10 yen.
T'omelipo Mynxo3 M.

+ 5 yen.

Kocentuno M. + 5 uen.
Oanc /1. + 4 yen.
Jlemmon P.K. + 3 yen.
Bapu6wu JI. + 3 gen.
Yaptee M. + 3 uen.
IMamna I'. + 6 yemn.
Keruep b. + 5 uen.
Keiinens P. + 5 gen.
IItaxens M. + 10 e
Mauuunonu C. + 20 yen.
Ioxyoemmao 1. + 5 gen.
Anpaponuk A. + 10 gen.
®abertu JI. + 5 gen.
MImuar X.P. + 5 yen.
Jlunpencrpyc B. + 5 yen.
Annenbxayzep X. + 5 yen.
Kebmryms V. + 5 gen.
TTanaiioro A JI. + 3 yen.
Taapaxoit JIx. + 5 gen.
Axmap C. + 5 gen.
Caxy ILK. + 3 uen.
barrayapmxu b. + 5 ven.
Panusana C. + 3 yen.
bxacun A. + 4 gen.
Moxanty b. + 5 uen.
Caxy P. + 3 gen.

Paxa C. + 6 uen.
Yatomanua C. + 8 uen.
Yakpabaptu A. + 5 gedn.
Yaromagma C. + 7 gedn.
Yaugparp B. + 7 gen.
Hannu b. + 6 e



WNnnonesus
Uranns

Kuraii

Ky6a
ManbTa
Mekcunka

Hupnepnannet

Hopserus

ITakucran

Ilepy

Yanngurapx
Jxakapra
Aneccanapus
Bapu

bonoups

Bpemns
Bepuennu
Kanssipu

Karanus

Jlenbspo
Meccuna
[laBus
Ianys

Pum

CanepHo
Tpuecr

Typun

Domxa
®packaru
Opuue
[lexun
Vxanb

Xadoid
[lauxai
l'aBana
Mcuna
Kynbsikan
Mexuko

ITy»6mna

AmcTepaam

YTpext
Bbepren

Ocro
Tencbepr

Hcnamaban

JInma

PU

LIPI
DiSIT UPO
DIF

INFN
Poliba
INFN
UniBo
UNIBS
UPO
INFN
UniCa
INFN
UniCT
INFN LNL
UniMe
UniPv
INFN
UniPd
CREF
INFN
Univ. "La Sapienza"
INFN
INFN
UNITR
INFN
Polito
UniTo
Unifg
INFN LNF
EMFCSC
CIAE
CCNU
HBUT
USTC
SINAP CAS
CEADEN
UM

UAS
Cinvestav
UNAM

BUAP

AUAS
NIKHEF
uu

HVL

uiB

uio

USN
COMSATS
PINSTECH
PUCP

129

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
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CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHbIE pabOTHI
CoBmecTHbIE pabOTHI

Kymap JI. + 3 uen.
Canukud P.+ 3 4en.
Pamemno JI. + 6 yen.
Mamnzapu B. + 8 gen.
Mamnzapu B. + 7 gen.
bpyno k. + 5 uen.
Antonnonu I1. + 8 gen.
Anrtonnonu I1. + 3 gen.
bornomu [Ix. + 5 gen.
Pamemo JI. + 5 gen.
Maconu A. + 6 uel.
Yukano Y. + 1 gen.
bapana A. + 3 gen.
Banmamna A. + 2 gen.
buacorro M. + 1 gen.
Tpudupo A. + 1 gem.
Poronmu A. + 4 yen.
Poccu A. + 2 gen.

Poccu A. + 1 gen.
Yudapemmm JI. + 5 gen.
Maszzonu A. + 5 gen.
Maszzonu A. + 1 gen.
ITackyane ne C. + 5 uen.
TIuano C. + 5 yen.
TIuano C. + 3 yen.
Masepa M. + 5 uen.
Arnaemno M. + 6 gern.
Masepa M. + 2 uen.
Mactpocepua A. + 1 uen.
Myuuandopa B. + 8 gen.
Bukuku A. + 1 ger.

JIu Xro. + 5 ygen.

Ky . + 5 gen.

Kaur ®. + 5 gen.

Tanr 3. + 5 gen.

Ma W. + 5 gen.

Jlones Toppec E. + 5 uen.
Banentuno I'. + 4 yen.
Jleorn Mon3oH U. + 5 gen.
Oppepa Kopan I'. + 5 uen.
Menuaka-Poua A. + 1 ger.
Tlajiu I'. + 1 gen.
®epuanpes Temnes A.

+ 3 uen.

Tetitcma M. +1 gen.
Kyitep I1. + 7 uen.
Cuemnunare P. + 6 gen.
Xencrpyn X. + 5 uen.
Pépux [I. + 7 uen.
Teetep T. + 4 gen.

JIuen JIx.A. + 6 uen.
bxartu A. + 3 gen.
Kamxys C. + 1 gen.
T'aro Menuna A. + 4 4en.



Pecny6imka Kopest

Poccus

PymbiHug

CrnoBakus

CIIA

Tannang

Typuus

DOunHnIHINS

Opanuus

Nuuxon
Kannasm
Ilycan
Ceyn

TrmxoH
Youmxy
UxoHTKYy
Tatuynna
Mockga

Mockaa, Tpounk
HoBocubupck
IIpoTBuHO
Cankr-IlerepOypr
Capos

Byxapect

Mbrypene
Bparucnasa
Kommure

Bepxiu

Hetpoiit
Koxym6yc
Jloc-Anamoc
HoxcBumn
Hrro-XeliBen
Oxk-Pumx

Owmaxa

Octun
Can-Jlync-Obucmno
Vacr-Jladeiiert
XBbIOCTOH

Yukaro

Banrkok
Haxxonparyacuma

Yauenrcay
Koups
CramOyn

MroBsickrons
XeNnbCUHKHU
Bunep6an
I'penoGnb
Knepmon-®eppan
JInon

Hanr

Inha

GWNU

PNU

Konkuk Univ.
SJU

Yonsei Univ.
KIST

JBNU

CBNU

HUILL KU [TUAD
UTOD
HUUAD MI'Y
HULL KU
HUAY "MUON"
AN PAH
AAd CO PAH
NDBD

HUU® CIIoI'Y
POAI-BHUNDD
IFIN-HH

UPB

ISS

CuU

IEP SAS
TUKE

UPJS
Berkeley Lab
uc

wsu

osu

LANL

UTK

Yale Univ.
ORNL
Creighton Univ.
uT

Cal Poly
Purdue Univ.
UH

CSuU

KMUTT

SLRI

SUT

TMEC
Karatay Univ.
YTU

VH-T

uJ

HIP

CC IN2P3
LPSC

LPC

UL
SUBATECH
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Cornamenue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
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CoBMmecTHBIE pabOTHI
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CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue

CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Kseon M.XK. + 1 uen.
Kum JI.B. + 1 gen.

Mo U.-K. + 7 gen.

O CK. + 1 gen.

Kum C.U. + 5 gen.
Eurun K. + 3 gen.
AnC.Y. + 1 uen

Kum E.JIx. + 1 gen.

Hox C. + 1 gem.
Camconos B. + 10 gemn.
AxuHauHOB A. + 10 4en.
Manununa JI.B.

Mansko B.U. + 20 gen.
I'puropses A. + 2 gen.
Kypernun A.b. + 10 gemn.
ITecros 1O.H. + 2 uen.
Caposckunii C. + 10 gen.
Deodunos I A. + 12 yen.
Wnbkaes P. + 10 gen.
[TerpoBuun M. + 10 gemn.
Kapabac M. + 1 gemn.
HoOpun A. + 2 gen.
Curap b. + 2 uen.
Kpanuk U. + 2 gen.
Kannoscku XK. + 2 gen.
Bombapa M. + 3 yen.
Jxaxo6c I1. + 4 gen.
Snak b. + 5 yen.
Bognowun C. + 4 yen.
Omanuk T. + 6 ven.

Jlny M.K. + 3 wen.
Hattpacc Y. + 4 uwen.
Xappuc Ix. + 5 yei.
Jlomsuguc K. + 4 qen.
3erep k. + 4 uen.
Mapxkept K. + 5 gen.
Kmit [x. + 5 yven.
Ipusactasa b.K. + 3 gem.
IMuucku JI. + 5 gen.
I'apcua-Comnuc E. + 5 uen.
IIxynr4yonrxaps II. + 5 gen.
Kiucy6yn I1. + 4 gemn.
Kob6max L. + 2 wer.
Kemcakcupu B. + 5 geun.
Kapacy FOcan A. + 2 uen.
Cy0amm M. + 2 gen.
Kapran C. + 5 ven.
Pacanen C. + 3 gen.
Pacanen C. + 5 gen.
Bepue P. + 5 geun.
I'epnan P. + 5 uen.
Kpomie @. + 10 yen.
Menu b. + 7 uen.
Kepme M. + 10 uen.



XopBarus

IHEPH
IBemus
Ipu-Jlanka
IOAP

SIlnmoHus

Opce
Caxkie
Ctpacoypr
3arpe6

Crut
Kenena

Jlynn
Mopartysa
MoxannecOypr
Keiinrayn
Comepcer-Yact
Bako
Haracaku
Hapa

Ocaka

Cara

Toxai

Tokuo
Xupocuma

Lykyba

1JCLab
IRFU
IPHC

RBI

uz

VYH-T
LEPH
LU

VH-T
WITS
UCT
iThemba LABS
RIKEN
NiAS
NWU
RCNP
Saga Univ.
JAEA

uT
Hiroshima Univ.
VH-T
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Cymp Y. + 10 uen.
Bannuccepu A. + 12 uen.
Kion Y. + 1 uen.
Antnamd T. + 3 gen.
ITnanuany M. + 3 ven.
T'otoBak M. + 3 uven.
Ban ne Busp II. + 70 gen.
Kpuctuancen I1. + 5 gen.
ITepepa I'. + 3 gem.
Hueten T. + 2 gen.
Hueren T. + 3 uen.
Hueren T. + 5 gen.

Enpo X. + 5 uen.

Osima K. + 2 yen.
[Iumomypa M. + 2 gen.
Hoymu X. + 2 ygen.
Oycasicy T. + 5 gen.
Cako X. + 2 yen.
T'ymxuin T. + 5 uen.
[Ivraku K. + 2 gen.
Yyitko T. + 6 uen.



02-1-1096-2010

M3y4eHue peaKkux pacnaaoB 3apsiKeHHbIX KAOHOB
U MOMCK TEMHOI0 ceKTopa B 3kcnepumenrtax Ha SPS IIEPH

PykoBoaureinnb TeMbl: Kexemunze B.JI.

3amecTuTENH: Ilemexonos J1.B.
Mapuroxwun JI.T.

YyacTByloLIHe CTPAHBI M MEKIYHAPOIHbIE OPraHU3AINH
benapycw, benbrus, bonrapus, Bemukooputanus, ['epmanus, Wcnanus, Wramms, Kazaxcran, Kanama, Mekcuka, Poccws,
Pymprnus, CrnoBakusi, CILLA, ®pannus, LIEPH, Yexus, Ywnu, [lBeiinapus.

HN3yuaemas npo6JieMa U OCHOBHAS 1eJIb UCCIIeT0BAHUIA .

[Mouck U u3yveHue peIKuX pacnanoB KaoHOB U npotieccoB CP-HapymieHus. [Touck peaxux coObITHI C UCTIONH30BAHUEM TEXHUK
beam-dump u missing energy Ha Bropmunbix mydkax SPS IIEPH. IMouck sBienuii 3a mpenenamu CTaHAapTHONH MOJIEITH.
Co31aHue U COIPOBOXKACHHE AETEKTOPOB.

IIpoekTsl 10 TEMe:

HaumeHoBaHue MpoeKTa PykoBoaurenu npoexra HIn¢p npoexra
1. NAG62 Kekemnze B 1. 02-1-1096-1-2010/2027
3amecmumens:

Manuroxusn [1.T.

2. NAG64 Martsees B.A. 02-1-1096-2-2017/2026
ITemexonos JI.B.

IIpoekTsIi:

HaunmeHoBaHMe npoeKTa PykoBoauTeu npoekra Craryc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. NAG62 Kekeanaze B./I.

Habop maHHBIX

Samecmumens: AHaau3 CTaTUCTUKH

Mapguroxun J.T.

JI®OBD baesa A.H., baiirapames /I., bayrun B. B., I'eBoprsin C.P., Top6ynoBa B.H., I'yn3osckuii E.A., Emenssnos JI. 1.,
Enux T.JI., Kambap U., Kepeiibaii /1., KopotkoBa A.M., MonokanoBa H.A., [TonenkeBny N.A., Canamarun K.M.,
Qananees B.I1., [lIxaposckwuii C.H.

Kpatkas aHHOTAlMA M HAYYHOE 000CHOBAHME!

Peanmzarus npoexta NA62 1M03BOIHT 3HAYUTEIHHO MPOABUHYTHCS B TOHUMaHUH poosiemsl CP - HapyIeHns, TOYHO N3MEPUTh
XapaKTEePUCTUKU CBEPXPEIKOTO paciaja IMOJIOKHUTEIBHO 3apsHKEHHOTO KaOHa Ha MHOH M JIBa HEMTPHUHO, OCYIIECTBUTH MOUCK
CyNEepCUMMETPHYHBIX YaCTHUIl M UX MApTHEPOB C LENIbI0 OOHapykeHus HU3HUKH 32 npeaenamyu CTaHIapTHOM MOJIENH, a TaKxKe
YTOUHHTH MapaMeTphl paciialoB 3apsHKEHHBIX KAOHOB M THIIEPOHOB. ByyT conmpoBOXIaThCsl B 9KCIIEPUMEHTANIBHBIX CE€aHCax
JIETEKTOPbl MarHUTHOTO CHEKTPOMETPA BBICOKOT'O pa3pelleHMs, CO3/laHHble Ha 0a3e TOHKOCTEHHBIX Aper(OBBIX TPYOOK
(ctpoy), paboraronx B Bakyyme. Byzmer Hauara pa3paboTka NMpOTOTHIIA HOBOTO IETEKTOpa CIEKTPOMETpa C TpyOKamu
MEHBIIEro AMaMeTpa JJIsl ero HMCIOJIb30BAHUS TPH YBEJINYEHHOM WHTEHCHBHOCTH ITy4KoB. ByneTr pa3Buro mporpamMMmHOe
obecrnieueHre MOJETUPOBaHNS, 00OpaOOTKH 1 aHaJIN3a HAKOTUICHHBIX SKCIIEPIMEHTAIBHBIX TAHHBIX.

O:xuaeMple pe3yJibTaThl M0 3aBepPIIEHUH MPOEKTA:
N3mepenune peakoro pacraja 3apsHKeHHOTO KaOHAa Ha MHUOH W JIBa HEUTPHHO C TOYHOCTHIO mopsaka 10%, 4To MO3BOJIUT
YTOUHUTH TMapameTpsl MaTpuilel Kaom66o-Kobasmm-MackaBa u Oynmer pematomieii mpoepkoit CrangapTHoil Monemnm.

JlomomHUTEIPHO OYAYyT M3MEPEHBI BEPOSITHOCTH W JAPYTHE MapaMeTpPhl psla PEAKHX PacHalioB 3apsHKCHHBIX KAOHOB, YTO
M03BOJIUT YTOYHUTH napaMeTpsl KupanbHoit Teopun Bo3mynienuid, onucbiBaolell CUIbHbIE B3aUMOACHCTBYS NPU HU3KUX
DHEPTHUSIX.
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OzxkugaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM roay:
Amnanu3 noiyueHHoH B akcriepuMeHTax NA62 nu NA48/2 undopmaruu, myOoauKanus AByX cTaTeil B pelleH3UpyeMbIX JKypHanax
C OIpeaeNAIoNM yaacTueM coTpyaaukoB OVSIU B aHanu3e naHHBIX.

Pa3BuTne mporpaMMHOTO OOecTedeHHs MOJEIHPOBAaHMS MAarHWTHOTO CHEKTPOMETPAa M IKCIEPHMEHTa B IIETIOM; Pa3BHTHE
CHCTEMBI KaJIMOPOBKH AETEKTOpPa U PEKOHCTPYKIMH COOBITHH B HEM; y4acTHE B Pa3BUTHH OOIIETO IPOrPaMMHOTO 00ECIICUCHNS
9KCTIEPUMEHTA.

Yuactue B COIIPOBOXKJACHNHU CIICKTPOMETpPA NA62, a TaKKE€ B pa3BUTUHN U COMIPOBOKIACHUN CUCTEMbI KOHTPOJIA BCEX IETCKTOPOB
OKCIICPUMCHTA.

VYuaactue B pazpaboTKe CTPOy-AETEKTOpa Ul IIyYKOB BBICOKOI MHTEHCUBHOCTH.

VYdacTie B 3KCTIEPIMEHTATFHOM CeaHce SKCIo3unny ycTanoBky Ha SPS IIEPH.

2. NAG64 MartseeB B.A.
Ilemexonon JI.B.

M3rorosnenue
Habop nanubIX
AHann3 CTaTUCTHKH

JI®BD Bacunsesa E.B., Boakos I1.B., I'epuenteprep C.B., Enuk T.JI., XXykos 1. A., Usanos A.B., Kambap bl.,
Kexenunze I'. 1., Kpamapenko B.A., Canamatun K.M.

JIII  ®ponos B.H.
JIT®  XKesnakoB A.C., Kpacuukos H.B.

AcconunpoBannelii  ['Hunenko C.M., [lepmeneB A.B., Kupnuunukos J1.B., Ilonsikxos B., Ilykun .
IepcoHan
NAG4

Kparkas anHoTauus U Hay4YHoe 000CHOBaHUe!

HecmoTps Ha axkTuBHBIE HOMCKM NposBiIeHMH TeMHoM Matepuu (DM), mpoBoaumble Ha BAK u B skcmepumeHTax, He
3aJIEUCTBYIONIMX YCKOPUTEINH, OHA TO-TIPEKHEMY OCTaeTcs 00JbION 3arankoi. Eiie ogHa BO3MOKHOCTh 3aKII0YAETCS B TOM,
YTO B JAOINOJHEHHE K TPABUTAIMM B3aUMOACHCTBHE MEXy TEMHBIM CEKTOPOM M BHIMMOM MaTepHel, MOKET MPOUCXOIUTH C
TIOMOLIBIO HOBOT'O BEKTOPHOTO 0030Ha A' (TeMHbIi (hoTOH). BhilieckazaHHOE TOCIYKHUIIO TOITYKOM K TOMY, YTOOBI HAIIPABUTh
TEOPETHYECKHE U IKCIEPUMEHTAIBHBIE YCHINA HA IOUCK HPOSIBICHUM M MOPTAJIOB B3aMMOJACHCTBHS MEXIY BHAMMBIM U
TEMHBIM CEKTOpaMH, CMEHUB CTPATETHIO C BEICOKUX YHEPTUil Ha BBICOKYIO HHTEHCUBHOCTD.

OxcrepumeHT NA64 — 310 SKcniepuMeHT ¢ pukcupoBanHOH MueHbio Ha SPS B [IEPH. YcranoBka NA64 npencrapiset co6oit
TepMETHYHBIH JEeTEKTOP JUIsl OMCKa MPOsBICHUH TeMHOT0 cektopa (DS) npu peructpannu coObITHii ¢ HeOCTarONMEH SHEPTHEH
(missing energy) 1pu paccestHUU JIEKTPOHOB/TIO3UTPOHOB, a/[POHOB U MIOOHOB Ha Jpax.

OsxkupaeMble pe3yJibTAThl 10 3aBePIIEHUH NMPOEKTA!

OcHoBHO# 3amaueii skcniepuMenTa NA6G4 siBisieTcs MOUCK HOBOM (u3uku 3a mpeneidamu CM, a MMEHHO, MOUCK JIETKOTO
TeMHOTO (hoTOHA (A'), TMTIOTeTHYECKOTo 6030Ha ¢ Maccoi 16,7 MaB u nqpyrux nposiBieHuid TEMHOT'O CEKTOpa B KCIIEPUMEHTaX
Ha BTOPUYHBIX ITy4Kax 3JIEKTPOHOB U MIOOHOB yckoputens SPS IIEPH.

OsxkugaeMble pe3yJibTaThl 0 MPOEKTY B TEKYIIEM Io1y:
AHanu3 rnojry4eHHoi B akcniepumente NA64 napopmanuu.

CornpoBoX/IeHHE U 00CITy)KNBaHNE TPEKOBBIX JIETEKTOPOB, CTPOY TPYOOK.

VYyacTre B ceancax skcniepruMenTa NA64 B sKclieprMeHTaIbHOI 30He Ha KaHaine H4 i Ha MIooHOM KaHaiie yckoputens SPS
LIEPH.

VYuactue B CO3/[aHUM U Pa3BUTUH MaTeMaTHueckoro obecreuenus st on-line, off-line ananusa nanueix 1 DAQ
JKCIIEPUMEHTA.

CoTpyIHU4YeCTBO N0 TeMe:

Crpana min T'opon Hucruryr Craryc YuacTHUKH

MeEKTYHAPOXHAS

OpraHmu3amnus

benapycs MuHck HUU ATl BI'Y OOMeH BU3UTAMU Conun A.B. + 1 yen.
CoBMecTHBIC pabOTHI Conun A.B. + 1 uen.

benbrus JlyBen-nsa-HEs UCL CoBMecTHBIE PabOTHI Koptuna I'mn 3. + 8 genn.
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Bonrapus

BenmukoOpurtanus

I'epmanus

WUcmanuns
Uranns

Kazaxctan
Kanana

Mekcuka
Poccus

PymbiHug
CrnoBakus

CIIA

Opanuus
IHEPH
Ynmm
[IBeiinapus

bnaroesrpan
ILtoBauB
Codus
Bbupmunrem
bpucrons
I'masro
Jlankactep
bonn
Maiinn
Banencus
lenys
Heamnons
Ilepymxa
Iuza

Pum

Typun
®eppapa
®drnopeHuus
®packaru
Anma-Arta
Bankysep

ToponTto
Can-Jlyuc-Ilorocu
Mocksa

Mocksa, Tpourxk

IIporBuHO
Tomck
Byxapect
Bbparucnasa

AnToH
Bocron
Memnno-ITapk
Mepcen
Deiipdaxc
Mapcens
Kenena
Bansnapauco
Jlo3anna

Iropux

SWU

PU

SU

VH-T

VYH-T

Uof G

LU
UniBonn
JGU

IFIC

INFN
INFN
INFN
INFN
INFN
Univ. “Tor Vergata”
INFN
INFN
INFN
INFN LNF
455 (0]
TRIUMF
UBC

YU
UASLP
HUUAD MI'Y
OUAH
NDdB PAH
VAN PAH
HDPBD
TITY
IFIN-HH
Cu

BNL

BU

SLAC
UCMerced
GMU
CPPM
LEPH
UTFSM
EPFL
ETH
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CoBMmecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

Cranoesa P.

Yonakos B. + 2 yeun.
Jluros JI. + 3 gen.
Jlazeponu K. + 21 qen.
Xec X. +4 yen.

Bpurron JI. + 4 gen.
Pymxeiipo I'. + 3 uen.
Kermep b. + 2 geu.
Bymep @. + 13 gemn.
Monuna bysno JI. + 5 yen.
UYenentano A. + 10 gen.
AmOposzuno @. + 8 e
[Muyuan M. + 15 uen.
Kocrantunu @. + 24 yern.
Banente II. + 8 yen.
CanamoH A. + 11 uen.
buuno K. + 20 uen.
[etpyyun @. + 15 yen.
Jlentu M. + 10 4en.
Anrtonemmu A. + 18 ven.
Kambap U. + 3 gem.
Hymao T. + 1 uen.
bpaiiman J[.A. + 2 gen.
Panukc b. + 3 yenn.
Ourensdpun 0. + 3 gen.
Kpamapenko B. + 1 uen.
Tuxomupos B.O. + 1 yern.
Tuxomupos B.JI. + 1 genn.
Kynenxo 1O. + 10 yen.
O6paznoB A. + 19 gen.
Jlro6oButckmii B.E. + 4 gen.
Bparagupeany A. + 3 uenn.
bnaxex T. + 8 uen.
UepHslii B.

Bopuecrep 3.

Cynak JI. + 2 gemn.
Kosapa 1.

Buncron P.

Pybun @. + 1 gemn.
Mupun-Tupun M. + 1 gen.
UYexyuuu A. + 37 gen.
Kymnemos C.B. + 5 gen.
Mapuesckwuii P.1. + 3 gem.
Kpusemnu I1. + 4 gem.



02-2-1151-2025

Pa3pa0oTka nepcneKTUBHBIX 1€TEKTOPOB U METO/I0B aHAJIN3A,
aJ]pOHHbIE U peJAKHe JIeNTOHHBIE MPOIECCHI

PykoBoaurennb TeMbl: HassinoB 10.11.

YyacTBywomme CTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:
Asep0aiimxkan, bernapycs, Utanus, Poccust, Y36ekucran, @pannus, [lseiinapus, Snoxus.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

Pa3Burne sxcniepuMeHTANBHON (DHU3NKK DJIEMEHTapHBIX YacTHUI[ IPOUCXOAUT B IBYX OCHOBHBIX HATIPABIICHUSIX — YBEIHYCHHUE
SHEPTUH IYYKOB YACTHUI] U WX WHTCHCHUBHOCTH. JTO TpeOyeT MPUMEHEHHS HOBBIX MaTEpHANIOB, Pa3pa0OTKU IMEePCIeKTUBHBIX
ETEKTOPOB W METOIMK PETHUCTPAIMM YacTHI], Pa3BUTHS HOBBIX METOJOB aHAJM3a JaHHBIX. TeMa OOBEAWHACT YCHIIHSA,
HaTpaBJICHHBIC HA Pa3BUTHE HOBBIX ETCKTOPOB U HOBBIX ITOAXOJOB IS PETHCTPAIINH M UACHTH(OUKAIIUN YaCTHIl B OYIYIIHX
OKCIICPUMCEHTAX, a TAKXKC aKTUBHOCTHU, HAICJICHHBIC Ha NUCCJIICAOBAaHNA JICOITOHHBIX U aIPOHHBIX IMTPOLIECCOB.

IIpoekT mo Teme:

HaunmeHoBaHMe IpoeKTa PykoBoaurennb npoekra HIu¢p npoexra
JlaGopatopust OTBeTcTBEHHBIE OT Jaboparopuun Craryc
1. Pa3BuTHe METOOHKH PerHcTPANHH Hasbigos 10.U. 02-2-1151-1-2025/2025
YacTHIl B OyIyUIUX YKCIIEPHMEHTAX 3amecmument:
¢ yuactuem OMSIN Kyapunukmii 0. A. R&D
Peanuzanus

JSIIT  Aprukos A.M., Atanos H.B., Atanosa O.C., Adanacses K.I'., bapanos B.1O., boiikos A.B., Bacunser U.1.,
I'punait K.W., I'yceiino H.A., 3umun W.10., Kuceesa B.U., Kpsuio B.A., KpaBuyk H.I1., Ky3emun E.C.,
Kyuunckuit H.A., Mansimes B.JI., Mockanenko B./I., [TnotaukoBa E.M., Porosun B.A., Cumonenko A.B.,
Cycnos U.A., Tepemko I1.B., Tporuna A./[l., XomytoB H.B., Hoxemu J., antrorun A.H.

JI®BD Enuk T.JI., Konecaukor A.O., Mouan C.A.
JIH®  bynasun M.B.

KparTkas anHoTauus U Hay4YHoe 000CHOBaHue:

Pa3zBuTne sKCrIepUMEHTATbHOM (HM3MKH 3JIEMEHTapHBIX YacTHIl TpeOyeT NPUMEHEHHS HOBBIX MaTepualioB, pa3pabOTKh
MIEPCTIEKTUBHBIX JETEKTOPOB U METOAMK PErUCTPAaLiy YACTHL, PA3BUTHSI HOBBIX METOJIOB aHAIN3A IAHHBIX.

HeHBIO MPOCKTa ABJIACTCA Pa3BUTHUEC CUCTEM JCTCKTOPOB I YCKOPHUTEIBbHBIX OJSKCIICPUMEHTOB MW HOBBIX IIOJAXOJI0B B
peructpanvuu u I/I}IeHTI/I(I)I/IKaL[I/II/I qacTui. HpOGKT npeaycMaTpuBacT pa3sBUTHC METOAUKH CO3AaHUA U HCCICAOBAHUA
MEPCHEKTUBHBIX JETEKTOPOB. byayT mpoBeneHsl paboThl MO pa3paboTKe HOBBIX I'a30BBIX JIETEKTOPOB U HCCIEIOBAHHUIO HX
[apaMeTpoB, IO CO3JAAHUI0 U HCCICJOBAHMIO MPOTOTHIOB KaJTOPUMETPOB KaK C KCIOJB30BAaHHEM OPraHUYECKUX
CIUHTUIIJIATOPOB, TaK U C KpUCTAJUIAMH.

Llenn, mocTaBlieHHbIE B IPOEKTE, HAMpPAaBICHbl Ha pEIICHHE 3ajad, BO3HHKAIOUIMX KAaK B OYAYIIUX KOJUIAHAEPHBIX
skcrepumenTax Ha Cymnep c-Tay ¢abpuke (Super c-tau factory, SCT) B Poccun, na Cynep Tay-4apm ycranoBke (Super t-Charm
facility, STCF) u na konsrieBoM 35ekTpoH-nio3utpoHHoM kosutaiaepe (The Circular Electron Positron Collider, CEPC) B Kutae,
TaK ¥ Ha YCKOPUTENSIX ¢ (PMKCHPOBAHHBIMHM MHIICHSMH MPU TPOMEKYTOUYHBIX U BBICOKMX DHEPIHAX, a TAK)KE B IMOWCKOBBIX
skcriepumenTax Mu2e-II, Comet. OcoOble TpeOOBaHMS PEBIBISIOTCS K IETEKTOPaM, INIAHUPYIOMIUMCS K HCIIOJIb30BAHUIO B
YCIIOBUSIX BBICOKHX 3arpy3ok (intensity frontier) u/unu B yclioBusiX BEICOKHMX 3Hepruil (energy frontier). I B Tom, u B apyrom
cirydae TpeOyIOTCsl PaHallMOHHO-CTOMKHE JETEKTOPBI C BBHICOKMM OBICTPOJEHCTBHEM, CIIOCOOHBIE d3(PEKTUBHO paboTaTh B
CJIOKHBIX pPaJINaliOHHBIX YCIOBHSX.

O)KPIZIaeMl)le pe3yabTaThbl M0 3aBEPHICHUHA IMTPOCKTA:
HpOGKT IIO3BOJIMT pa3pa60TaTb METOAUKH CO3JIaHUA U UCCIICAOBAHUA HOBBIX NE€TCKTOPOB, HOBBIC MMOAXO/JbI B PETUCTpAlIUN 1
I/I)IeHTI/I(i)I/IKaHI/II/I YaCTHI[ 1 UCITIOJIB30BAaTh COBPEMEHHBIC METO/IbI aHAIN3a q)HSquCKOI\/’I I/IHq)OpMaHI/II/I.

Bynyt pa3zpaboTaHbl M MCClIEZOBaHBl MHUKPOCTPYKTYpPHBIE Tra30BbIe AETEKTOpPHI THIIa Micromegas M KOJIOJIE3HOTO THIIA
(RWELL) ¢ pe3uctuBHbIM aHomoM u3 DLC-nokpbeiTus (anama3onomoOHbBIH yriepon); NPOMOAEINPOBAHBI, CO3JaHbI U
IIPOTECTUPOBAHBI IPOTOTUIIBI CEKLIUOHUPOBAHHOTO 3JIEKTPOMATHUTHOIO KaJIOPUMETpa ¢ UCIONb30BaHUEM kpucTamioB LYSO
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U APYTUX TUIOB; MOJyYCHbI HOBBIE JAHHBIE IO PAJUALIMOHHON CTOMKOCTH KPUCTAIUIOB, UCIOIB3YEMBIX B 3IEKTPOMArHUTHBIX
KaJIOpUMETpax; pa3padoTaHbl CXEMBI, IPOMOJECIMPOBAHBl W H3TOTOBJICHBl MAJIOLIYMSIINE pPaJAHallMOHHO-CTONKHE
npeaycuutenn Ha auckpeTHbix GaN (GaAs) asnementax st SiPM M uccienoBaHbl Ha pPajMallMOHHYIO CTOWKOCTB;
pa3paboTaHbl HOBBIE I'€TEPOTCHHBIE JIETEKTOPHI JUIl PErMCTpPAalMM TEIUIOBBIX HEHTPOHOB C IOJABJICHHOW Ha 2-3 mopsjaka
YyBCTBUTEIBHOCTBIO K FaMMa KBaHTaM.

Byner pa3paboraH num3ailH KOHCTPYKIIUH, CO3JaHbI MPOTOTHIIBI MOAYJECH 3JIEKTPOMArHUTHBIX M aJPOHHBIX KaJOPHMETPOB,
MIPOBEICHBI UX MCCIIEIOBAHNS Ha KOCMUKE M B ITyYKaX YCKOPHUTENIEH, a Tak)Ke CPaBHEHBI PE3yJIbTaThl TECTOBBIX MCIIBITAaHHUH C
npenckazanussMu  Monte Kapimo  Mozenelt  nius  TOpPOTOTHIOB W IMOJHOMACIITAOHBIX ~ MOJYJIEH  KaJOPHUMETPOB.

OsxkugaeMble pe3yJIbTAThI 0 IPOEKTY B TEKYIIEM roay:

Co3/1aHre TPOTOTHIIOB MUKPOCTPYKTYPHBIX JETEKTOPOB THIa Micromegas M «KOJIOJIE3HOT0» DJIEKTPOHHOTO YMHOXHTEIS
(RWELL) ¢ pe3uctuBHbIM aHomoM n3 DLC-NOKpHITHS M NPOBEICHNUE HCCIIEAOBAHUI HA YCTOHYMBOCTh K MHOXECTBEHHBIM
JIEKTPUUYECKHUM paspsiaM. PazpaboTka n co3paHue IpOTOTHIIA KOOPANHATHOTO JeTeKTOpa 1o TexHojoruu bulk micromegas c
DLC-nokpsITHEM C MaJIbIM KOJIMYECTBOM BEIIECTBA [UISl CHCTEMBI MOHUTOPHHIa HOHHOTO ITydKa.

Co3znaHne TByXKOOPAWHATHBIX CTPOY JETEKTOPOB C PE3UCTHBHBIM BBICOKOBOJITHBIM BHYTPEHHHM KaTOIOM U HCCIICIOBAHHE
UX TapaMeTPOB.

HccnenoBanue cBoicTB 0OpasnoB kpuctawioB BaF, u LYSO nepen oGiydeHueM M mocie oOMydeHHst HCTOYHHKOM TramMma
n3inyueHus. VccrnenoBaHus ONTHYECKUX CBOMCTB OOpasloB KPUCTALIOB JI0 M IMOCIE OOJNYYEeHHUs] Ha Iy4YKe HJIEKTPOHOB
Jlunak- 800. O6myyenue GaN TpaH3UCTOPOB HCTOUHHKOM raMMa M3Jy4ICHHs, UCCIICI0BAaHUE CBOMCTB TPAH3UCTOPOB JI0 U IOCTIC
00JTyJeHUsI.

Pa3zpaboTtka npeaycuanTens Ui cheMa CHTHAJIOB ¢ SiPM u ucclieIoBaHHEe ¢ HUM CBOWCTB HHIWBUIYaTbHBIX KpUcTaLIoB LY SO
(1x1x4 cm®) Ha myuke >nexTpoHoB JInHak-800. Pa3paboTka paaualiMOHHO-CTOMKUX 3IE€KTPOHHBIX Y3JIOB I/ MOAKIIOYEHHUS
SiPM s nosydeHusi BpeMeHHOro paspeuienus jyyine 100 ps 1 ux TeCTUpOBaHHE Ha IyYKe 3JIEKTPOHOB.

Co3/1aHre HOBBIX CIIMHTAJUISAIIMOHHBIX [ETEPOrCHHBIX MATEPHAIOB HA OCHOBE KPHUCTAIUIOB CYIb(HIA IHHKA, PTOPUCTOTO JIUTHS
1 OKcHa 0opa I PerrCTPAIlli TeIUIOBBIX HEUTPOHOB, MOJICIIMPOBAHKE U UCCIICIOBAHUE UX CBOWMCTB Ha IyYKaX HECHTPOHOB.

PazpaboTka nmporpaMMHO-MaTeMaTnieckoro odecneueHus st MouTe-Kapo MoaennpoBaHus ¥ aHAIN3a SKCIIEPUMEHTAIBHBIX
JAaHHBIX JUIS TIPOTOTHUIIOB W MOJHOMACIITAOHBIX MOAYJICH 3JEKTPOMArHUTHBIX KAJIOPHUMETPOB JUI IUIAHUPYEMBIX
9KCIEPUMEHTOB Ha Oyaymux yckopureiasx. IIpoBeneHne MoIeTMpOBaHHSA NMPOTOTHIIOB KaJOPHUMETPOB I ONTHUMHU3AINH
TEOMETPHH, JUIS OTIPENECNICHUS BIMSIHUSA ONTHYECKUX CBONCTB CIUHTWIISTOPOB M CIIEKTPOCMEIIAIOIMINX BOJIOKOH, MEPTBOH
MaTepUH Ha pa3pelIeHne KaJopUMETPOB.

AKTHBHOCTH T€MblI:

HanMeHoBaHNE AKTHBHOCTH PykoBoauTen Cpoxu peajuzanuu
JlaGoparopust  OTBETCTBEHHBIE OT J1JA0OPATOPHUH Craryc
1. T2K-ll Jassbinos 10.U. 2025-2025
R&D
Peamuzanmsa

JAIT  AptuxoB A.M., bapanos B.1O., boiiko A.B., Bacunses U.U., I'narones B.B., Kuceesa B.U., Kpacnonepos A.B.,
Mansies B.JI., ITonos B.A., Cycnos U.A., Tepemwenko B.B., Tepemenko C.B., Xomyros H.B.

JI®BD KonecHukos A.O.
JIT® Koznos I'.A.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!
Hccnenosanne napymenuss CP-cumMMeTpun B JIENTOHHOM CEKTOPE CO 3HAYMMOCTBIO 30 MJIH BbIIIe [yIsl cirydas Oosnbiroro CP-
HapyIIeHHs IpH 0ojIee TOUHOM N3MEPEHNH MTapaMeTPOB HEMTPUHHBIX OCIIMIUISIINH.

OsxkugaeMble pe3yJibTaThl 110 3aBePIICHHN AKTUBHOCTH

Hcnonp3oBaHME MOAEPHU3UPOBAHHOTO OJIMKHETO JAeTeKTopa 3kcnepuMeHta T2K s 1eTanbHOro M3y4eHHsl CBOWCTB
HEHUTPUHHBIX B3aMMOACUCTBUHM M OoJiee TOYHOTO M3MEpPEHHS MapaMeTpOB HEHTPHHHBIX OCHMIIIIHNA. DKCIepHUMEHTaIbHAs
nporpamma T2K-1l no3posut B utore Habpath craTucTUKy 110 10x10%! IpOTOHOB Ha MUIIIEHD, C LEJIBIO H3MEPEHHUS APAMETPOB
CMEIINBAHUs HelTpHHO, B3 and Am?s;, ¢ TouHOCTHIO 1.7° M y4me u 1%, COOTBETCTBEHHO.

OsxkuaaemMblie Pe3yabTaThl 10 AKTUBHOCTH B TEKYILIEM IOAy .

VYuactre B ceancax Habopa naHHbIX Ha yckopureie J-PARC ¢ ucmonb30BaHHEM MOJCPHU3UPOBAHHOTO OJIMKHETO JETEKTOpa
skcniepumenTta T2K.
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Amnanuz OKCIICPUMCHTAJIbHBIX JaHHBIX IJISL 0oJiee TOYHOIO U3MEpPCHUS IMMapaMeTpPOB HeﬁTpPIHHI:IX OCHHHHHHHﬁ.

[Mownck nerkoi TeMHOM MaTepuH HA TaHHBIX C OJFDKHETO JeTeKTopa.

2.  JxcmepumeHT Mu2e Hasbinos 10.H. 2025-2025

R&D
Peanuzanusa

JIIT  AprtukoB A.M., Atanos H.B., Atanosa O.C., bapanos B.1O., boiikoB A.B., BacunseB U.U., 'narones B.B.,
3umun W.10., Kuceesa B.1., KonecuukoB A.O., Cycios U.A., lllamtorun A.H.

JIT® Kozmos I'.A.

Kpatkas anHOTanus M HAy4YHOe 000CHOBAHHE!

OkcneprMeHT Mu2e HOCBSIIEH HOUCKY Tpoliecca ¢ HapyIeHUeM JIETOHHOTO YHCIIa st 3apspKeHHBIX JenToHOB WN—e'N, B
KOTOPOM MIOOH KOI'€pPEHTHO NEPEXOIUT B 3JIEKTPOH B 1oJie sapa. IIpu Hamuunu Macchl y HeHTPUHO JAHHBIN IPOIlEcC BO3ZMOXKEH,
HO OCTaeTcsl HeHabI0IaEMBbIM, T.K. BEPOSATHOCTh MPOTOpIHMOHanbHa (Am?%j/M>2y)?, tie Am?jj - pa3HuIa KBaJpaToB Macc i-oi u
Jj-oli HEHTPUHHBIX COOCTBEHHBIX cOCTOsHMI, a Mw - Macca W-0030Ha. [IpenckasaHHas BepoATHOCTh s mpouecca WN— e
N cocrasnset ~ 10°0, DTOT Mpomece ABISETCS TEOPETHYECKH OE3YNIPEYHBIMU 0OBEKTOM ITPH TIOMCKE HOBOMH (hu3KKn. Bo MHOrHX
MOJIETISIX HOBOH (DM3HMKH, BKITFOUAIOIIIX MACCUBHBIE HEHTPHUHO, BEPOATHOCTH STHX IPOLECCOB CYIIECTBEHHO YBEIHIUBAIOTCS U
CTaHOBSATCS JOCTYITHBIMHU IJIs1 HAOFOICHUH.

O:xugaeMble pe3yJIbTATHI M0 3aBePIIEHNH AKTHBHOCTH .

Habopb! nanHbIX OyIyT MPOBEACHEI B JBa dTalla ¢ MHTEPBAJIOM B JiBa rojia. B mporiecce nmepBoro Habopa IiaHUpyeTcs: HabpaTh
6x10%6 ocranoBMBIIMXCSA MIOOHOB. B Cilyuae 0TCYTCTBHS COOBITHIA 47 —e” KOHBEPCHHM OY/I€T yCTAHOBJIEH HOBBIH MPEJIe Ha OTOT
npouecc Rye < 6.2x10728 (90% CL), Ha Tpu nopsixa NOHMKAIOIMI CYLIECTBYIOIIMI B HACTOAILIEE BpeMs Tpenen R, < 7x10°
13 (90% CL), ycranosnennslii sxcnepumenTom SINDRUM 1I.

Bo BTOPOM I3TaIlc Ha60pa JAHHBIX NIIAHUPYCTCS NOHU3UTh NPEACI Ha [ —€e KOHBEPCHIO CIIC Ha MOPSIOK.

OsxnaeMble pe3yJIbTAThl N0 AKTHBHOCTH B TEKYIIEM IOy:
VYuactue B 00CyXKA€HUH TIPOrPaMMBI UCCIIEAOBAHNH Ha ITyYKEe MIOOHOB.

VYuactue B TMOJATOTOBKE IIPOTPaMMHOTO obecreueHus JJIA aHaJIn3a JaHHBIX.

3. Ixcnepument MEG-II XomyTtos H.B. 2025-2025

Habop maHHBIX
O0paboTKa JaHHBIX

JAIT  Adanacees K.I'., Kpapuyk H.II., Kprsiio B.A., Kyaunckuiit H.A., Mansrres B.JIL., PoxnectBenckuit A.M.
JI®BD Konecuukos A.O.

Kparkasi anHoTaUMs U HAy4YHOe 000CHOBaHHe:

Cranpapraas mogens (CM) (U3HMKM YacTHIl TpENCKa3bIBAaeT HCUe3aronle Manyk BepostHocTh (<1075%) mpomeccos,
HapyMIAIOMNX COXpaHEHHE JICIITOHHOTO YHCIA JJIS 3apsDKEHHBIX JeNTOHOB. [lo3ToMy oOHapyXeHHe IOJO0OHBIX MPOLECCOB
sIBIIsIeTCst aOCOMIOTHBIM YKa3aHHEM Ha Haln4ne HOBoW (u3nku 3a npenenamu CM, a nX OTCyTCTBHE HaKJIa(bIBAET OrpaHUICHHE
Ha BbIXosiuire 3a paMkd CM Teopun. Pacnaa p* — e*y 0coOeHHO 4yBCTBHUTENCH K Takoil HOBO#l ¢u3uke. DkcnepumenT MEG
Il - 510 BTOpas ¢asza skcnepumenta MEG no noucky pacnaga u* — ey Ha BricokouHTeHCUBHOM (7 X 107 MIOOHOB/C) IyHKe
yckopurenst HIPA B PSI (IlIsetitiapus). braromapst rimy6okoit MoaepHU3aIMH YCTAHOBKH IUTAHUPYETCS YIIYyUYIIATE MOTYISHHYIO
paHee B IepBOH (ha3e SIKCIIEPUMEHTa PEKOPIHYIO BEPXHIOI0 IPAHHUILY BEPOSITHOCTH paciaa MPIUMEPHO Ha HOPSIIOK.

O:xkugaeMble pe3yJIbTaThl N0 3aBepIIECHHH AKTUBHOCTH .

O6paboTKka TOTHOTO MaccWBa AaHHBIX, HabpaHHBIX B 2021-2026 rr. Ecnu pacnang p*— ey me Oymer o6HapykeH, Oynaer
YIIYHIIIEHO CYIIECTBYIOIIEE OTPAHMYEHHE HA BEPOATHOCT pacmana B(u" — e*y) < 4,2 x 1073 (90% C. L.) no ypous ~ 6,0 x
10714,

OskugaeMble pe3yJibTaThl 10 AKTUBHOCTH B TEKYIIIeM FOY:
[Iponomkenne Habopa TaHHBIX.

BBog B sKcIuTyaTaruio HOBOH Apeii(oBoil kKamepsl.

3aBepuieHne 00pabOTKM SKCHEPUMEHTAIBHBIX JaHHBIX, HaOpaHHbIX B 2022-2023 r1r. ¥ myOaMKaLus HPOMEXYTOYHBIX
pe3yIbTaToB.
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4. «Heiitpuanas naatgopma LHHEPH» Ilonos B.A. 2025-2025

Habop manuBIX
O6paboTka TaHHBIX

JAIT  Aranos H.B., Kpacaonepor A.B., Mansmmes B.JI., Tepemenko B.B., Tepemenko C.B.
JI®BD Konecuukos A.O.

KpaTkas aHHOTalMsl M HAYYHOE 000CHOBaHHUeE:

Jliis mpencka3aHusi CHEKTPOB M MOTOKOB HEHTPHHO M aHTHMHEWTPUHO B YCKOPHUTEIBHBIX SKCIEPUMEHTaX HOBOTO ITOKOJICHUS
(Hyper-Kamiokande, DUNE u mp.) ¢ To4HOCTBIO Jiydiie 5% HEOOXOIMMO MPOBECTH HCCIICMOBAHUS C HCIIOIB30BAHUEM
anpoHHbIX my4ukoB [IEPH no usmepenuto BBIXOJ0B aJpOHOB B IPOTOH-SACPHBIX U MHUOH-SAEPHBIX B3aUMOJAECUCTBUSAX.

OPKI/IIIaeMbIe Pe3yJabTaThl 10 3aBEPLICHUHU AKTUBHOCTH
Yyacthe B CO3JaHMU H TCCTUPOBAHHUU MNPOTOTHUIIOB ACTCKTOPOB JIA HeﬁTpPIHHI:IX IKCIICPUMECHTOB HOBOI'O IMOKOJICHUA.

HCCHGZ[OBEIHI/IH O U3MCPCHUIO BbBIXOAO0OB aIPOHOB B MPOTOH-AACPHBIX U MHUOH-AACPHBIX BSaHMOHGﬁCTBHﬂX JUIA IIPpCACKa3aHusL
CIICKTPOB U NIOTOKOB HefITpPIHO u aHTHHeﬁTpHHO B YCKOPUTCIIbHBIX SKCIICPUMCHTAX.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIeM rofy:
VYyactre B Habope 1 aHaTN3e IKCIIEPUMEHTAIBHBIX JaHHBIX Ha myukax [[EPH.

PaspaboTka mporpaMMHOTo oOecrieueHuUs 11 O0OpaOOTKHU U aHAIH3a TaHHBIX.

CoTpyIHU4YECTBO 0 TeMe:

Crpana win

MeKAYHaApPOXHAs I'opox HucTtuTyT Craryc Y4yacTHUKH
opraHmu3anus
AszepOaiimxan baky HPIT HAHA CoBMecTHBIE PabOTHI Mup3zaeB M.H. + 2 uen.
Nd HAHA CoBMecTHBIEC PabOTHI Harwues I1I. + 3 gen.
benapycs MuHck Nd HAHb CoBMecTHBIC pabOTHI Kypoukun FO.A. + 3 yern.
N5 HAHB CoBMecTHBIC pabOTHI baes B.I'. + 3 yeun.
HHWU Al BI'Y CoBMmecTHBIE pabOTHI Mucesud O.B. + 3 uen.
Uranus [Muza INFN CoBMecTHBIE PabOTHI Banguau A. + 3 yen.
®packaru INFN LNF CoBMmecTHBIE PabOTHI Mumertu C. + 5 gen.
Poccus Mocksa, Tpounk ~ MAU PAH CoBMecTHBIC pabOTHI Kynenxo IO.T". + 5 uen.
VY30ekucran Camapkanj Caml'y CoBMecTHBIEC paOOTHI Cadapos A.H. + 3 gem.
Opannus MMapmx LPTHE CoBMecTHBIC pabOTHI lurantu K. + 3 gen.
IIBeiinapus Buinuren PSI CoBMmecTHBIE pabOTHI Purr 1.
Snonus Toxait JAEA CoBMecTHBIE PabOTHI Mary6apa L. + 5 genn.
Tokuo uT CoBMecTHBIE PabOTHI Mopu T.
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JKCNepUMEHThI HA yCKOpUTeJabHOM KoMmiuiekce NICA

02-1-1086-2009

CTpaHHOCTb B aHpOHHOﬁ MAaTCPHUHA U HCCJICAOBAHUC HCYIIPYI'NX peaKunﬁ
BOJIM3M KHHEMATHYEeCKHUX rpaHmln

PykoBoaurtenn Tembl: CrtpokoBckuit E.A.
Kokoymmna E.C.
Kpugsenxos /1.0.

YyacTByolIHe CTPAHBI M MEKAYHAPOIHbIE OPraHU3aIH:
Bbenapycw, Eruner, Uspawnns, Uaaus, Ky6a, Poccus, CnoBakust, CIIIA, Yexust.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIeA0BAHUIA:
CTpaHHOCTH B aJpOHHOM MaTepuH U UCCICIOBaHNE TPAHUIHEIX 3D eKToB:

— HCCICNOBaHHUE CTAOMIM3UPYIOUIMX J(PPEKTOB CTPAHHOCTH B SAJACPHONH MATepPUM M CBOMCTB JICTYAWIIMX THIICPSIED;

— HCCJICI0BAaHUC MHOTOYAaCTHYHON IUHAMHKH B HCYNPYTUX HNPOTOH-IIPOTOHHBIX M IPOTOH-AACPHBIX BSaHMOﬂeﬁCTBHHX B
obnactu r[pez[enLHoﬁ MHOX>XCCTBCHHOCTH,

— HCCIIEJOBAHMS BBIXOJIA U CIIEKTPOB MATKUX ()OTOHOB B ACHTPOH-AJECPHBIX U SAPO-SAEPHBIX B3aUMO/ICHCTBUSX, UCCIIEIOBAHUE
KOPOTKOJIEHCTBYIONIUX ABYXHYKIOHHBIX Koppersiuuit (KIK).
IIpoekT mo reme:

HaunmeHoBaHMe npoeKTa PykoBoaurenu HIugp npoexra
JlaGopatopust OTBETCTBEHHBIE OT JJAOOPATOPUHU Craryc
1. HyperNIS-SRC Kpusenkos /1.0. 02-1-1086-1-2025/2029
CTpaHHOCTH B runepsiipax Jykerunbi 1O.
U KOPOTKO/elcTBYIONIHE IBYXHYKJIOHHbIE 3amecmumens: Peanuzanus
Koppeasiiuu MMamoxk MLA. Ha6op nannbix
1.1. Oxcnepument HyperNIS Kpusenkos /1.0.

Jykerunbi 1O.

JIOBD AsgepbsHoB A.B., Akcunenko B.Jl., Anukuna M.X., AtoBymaeB T., AtoByiutaesa A., baszpuieB C.H., backakos A.E.,
Boponur A.JL., I'epuenteprep C.B., [lementses [I.B., KopotkoBa A.M., Mypus F0.A., Oxpumenko O.B.,
[Tnsimkesuu C.H., [Tapdpenosa H.I'., [Tamtox M. A., Pykositkun [1.A., Canamarun A.B., Ciennes U.B., Cnenne B.M.,
Tapacos H.A., Tepnenxuit A.B., ®emenko A.A., @earonnd A.A., @ununmos U.A., XBopoctyxun A.C.,

[umynos A.B., lluternko M.O., llepemerseB A./l.

JAIT  Tlomos B.A., Tepemenko B.B., Tepemenko C.B.
CI'n  Ilapdenos A.H.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!

W3y4yeHne CBOMCTB CaMBIX JIETKMX THIEPSIEP SIBJISETCS aKTyalbHOH TEMOH sinepHOW (HM3MKM M MMeeT OOJIbIoe Hay4dHOE
3HayeHue. Ilyuku HyxnoTpona SBISIOTCA MNOAXOASIIUMM JUIS HCCIEAOBaHMS Takux 3adad. H3ydyeHue CBONCTB
HEHUTPOHOM3OBITOUHBIX THIIEPSIEP MPEACTABISAET OOJBIION MHTEpEC, MPEXKAE BCEro, IS TEOPHH BHYTPUSACPHBIX HYKJIIOH-
HYKJIOHHBIX B3aMMOJCHCTBHIA: HeWTpoHHOTO ramo, AN-B3ammopeicTuii, BKmrodas AN - XN u 3aBucAmee OT CIHHA
B3anmozeiicteue AN u T.1. OCcOoOBIil HHTEpPEC K 3TOMY HCCIEIOBAaHHUIO OO0YCJIOBIEH OTCYTCTBHEM JOCTOBEPHBIX JAHHBIX O
cBoiicTBax A°H M NPOTHBOPEYMBBIX TEOPETHUECKMX IIPEJCKA3AHUAX, KOTOPHIE CHJIBHO 3aBMCAT OT MCIOJb3yeMOil
TEOPETHYECKOH Mojaenn. B 3ToM ke »JKcmepuMeHTe OyAyT W3ydaThCsl BpeMEHa JKU3HH M CEUCHHS POXKICHHA
runepsnep o*H u A*H, KoTopble MOIyT GbITh HCMOIB30BAHBI KAK «KOHTPOJBHbIE TOUKUY» ISl TIOATBEPKACHUS 00pa30BaHus U
pacnana 2°H.

OsxugaeMble pe3yJIbTaThl 10 3aBePIICHUH MPOEKTA !
PaspeleHue BOpoca o CyIecTBOBaHMH rurnepsapa A°H.
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Hossie OKCIICPUMCHTAJIbHBIC JaHHBIC O CBOICTBaX Jerdyannmx Tunepsaacp M IMpOBEPKa SKCIICPUMEHTOM TCOPETUUCCKUX
MOJEJCH ISl 3THX Tunepsacp.

HoBrle 3kcriepuMeHTaIbHBIE TaHHBIE O TOJI0KEHUH TPpaHUIB! cTadmisHOCTH (drip-line) it HEHTPOHO-M30BITOYHBIX JIETKUX
THnepsanep, HEOOXOAWMBIC IS PAa3BUTUS TEOPUM HEWTPOHO-M3OBITOYHBIX THIEpSOep M MOACNCH WX pOXICHUS B
HELEHTPAJbHBIX SIPO-SICPHBIX B3aHMOICHCTBHSX.

HoBble skcniepuMeHTaNIbHBIE AaHHbIE 110 ()OTOPOKICHUIO CTPAHHOCTH M BEKTOPHBIX ME30HOB (B TOM YHCIIE, COAEPIKALIUX
CTpaHHBIE KBAPKH) TTOJIIPU30BAHHBIMH ()OTOHAMH (BOJIM3H COOTBETCTBYIOIUX TIOPOTOB).

CO3,HaHI/I€ YHUBCPCAJIBHOTO CIICKTpOMETpa i BO3MOKHOTO YYaCTUsl BHCIIHUX HOTpe6PITeJ'Ieﬁ Imy4uKka HyKHOTpOHa.

OsxuaeMble pe3yJabTaThl 10 NIPOEKTY B TEKYIIEM Tojy:
Ha6op nannbix mis noucka A°H B myuke sjep 'Li. AHammM3 nepBbIX 9KCIEPUMEHTANBHBIX JAHHBIX 110 TIOMCKY rumepsapa A°H u
U3MEPEHHUIO BPEMEHH KU3HH H30TONOB runeppoaopomaa A°H u A*H.

Mopepuuzanusi MarauutHoro crektpomerpa I'mnepHUC (tpekoBas cuctema) 3a cyer poGasnenust miockocred GEM-
JIETEKTOPOB. DTHU JIETEKTOPBI, KOTOPBIE yXKe YACTUUHO 3aKyIUICHBI U TecTUpYyIoTcsa Ha ycraHoBke I'unepHUC coTtpymHukamu
COCKISI, OynyT MHTErpUpPOBaHBl B 3TY YCTaHOBKY JUISl YJIYYIIEHHS TOUHOCTH OINpEJCTICHUs BEPILMHBI pacraia THIIepsaep.
Pa3paboTka TEXHUYIECKOTO IPOEKTA CIIEKTPOMETpa C ABYMsI MarHUTaMu (YCTaHOBKU BTOPOI'O MarHKUTA, MIOABOJI KOMMYHHUKAITUH,
OTIOp ISl AETEKTOPOB), CUCTEMBI cOOpa JaHHBIX (IPOEKT U TECTHI), MOJICIMPOBAHHE ISl ONITHMAJIbHON T€OMETPHH COBMECTHBIX
JIETEKTOPOB.

B pamkax cotpyanmuecTBa ¢ SmoHuel, Habop maHHBIX Ha yctaHoBKaxX LEPS/LEPS2 mo ¢oTOpOoXIeHHIO CTPAaHHOCTH H
BEKTOPHBIX ME30HOB (B TOM YHUCIIC, COJCPKAIIMX CTPAHHBIC KBAPKH) MOJIPU30BaHHBIME (POTOHAMHU (BOJIU3H COOTBETCTBYOIINX
MIOPOTOB) M aHAJIN3 paHee HAKOTUIEHHBIX TaHHBIX 00 ATUX PeaKIusX.

1.2. Ixcnepument SRC Mamok M.A. [ToroToBKa NPOEKTa

AHann3 JaHHBIX

JI®OBD AgeprsnoB A.B., Akcunenko B./l., Auukuna M.X., AtoBymiaeB T., AtoBynnaeBa A., boukosa A.l'.,
Kpusenkos J1.0., Oxpumenko O.B., [Tnsmkesuu C.H., Pykoatkun [1.A., Canamatun A.B.

JAIT  Tepemenko B.B., Y3uxos H0.H.
JIT®  Jlapuonos A.b.

KparTkas anHoTauus U Hay4YHoe 000CHOBaHUe!

CBOIiCTBa si7iep OMPEEIIOTCS B3aNMOACHCTBIHEM UX COCTABILTIONINX: HYKJIOHOB B 00JaCTH HU3KOTO Pa3pelleHIs U KBapKaMH
U TIIOOHAMH B 00JacTH BBICOKOTO paspemieHusa. COOTHOIIEHHE MEXITy IBYMS 3THMH IOAXOJAaMH BO MHOTHX CIIy4asx
HeTpuBHanbHO. KopoTkonelicTByomue nByxHykiaonHbie koppessiiun (KJIK) uMeroT oTHomeHne k 000UM SHEPreTHIECKUM
pexxumam.

KK mpeacraBnsioT n3 ce0st CHIIBHO B3aMMOJICHCTBYIOIIHUE MTaphl HYKIOHOB, KOTOPBIE 00Pa3yrOTCsl Ha KOPOTKHH MPOMEXYTOK
BpeMeHH. HyKIIOHBI B 3TOM COCTOSIHUM HaXOJSATCS HA PACCTOSHWH, CPABHUMBIM C PaJnycOM HYKJIOHa, W oOnamaioT Oosee
BBICOKMMH HMITYJIECAMH, Y€M HYKJIOHBI CPEIHETO MOJsL. DKCIIEPUMEHTHI 110 3JIEKTPOHHOMY paccesHHIo nmokasanu, uro KK
HUMEIOT BaXXHOE JAJIEKO WAyIee BIMSHMAE Ha ONMCAHWE MHOTOYAaCTHYHBIX CHCTEM, HYKIJIOH-HYKJIOHHOE B3aMMOJICHCTBHE U
CTPYKTYpY HYKJIOHA.

OsxkugaeMble pe3yJibTAThl 10 3aBePIICHUHN POEKTA !

Crnenyromuii SKCIEPUMEHT, HOATOTOBKAa K KOTOPOMY BeIETCS B HACTOAIIee BpeMs, OyAeT HCIOIb30BaTh TEH30PHO-
TIOJIIPU30BAaHHBIA NIEHTPOHHBIM my4ok HykmoTpoHa m obGopymoBaHue, umeromieecs B pacnopstbkeann B JIOBD OMSAUN.
[Imanupyercs W3y4aTh PEaKIMIO JKECTKOTO PACCEesTHHS IOJIIPU30BAHHBIX JACHTPOHOB HA >KUIKOBOJIOPOJHOW MHIICHH B
kuHeMmatuke, TunuaHoi st KK, Micnonb3ys my4dok ¢ uMirysbeoM 6 I'9B/c/HykioH, OynyT BRIOUpAThCs B3aMMOJEHCTBUS C |t,
u| > 1 (GeV/c)*> u yriaom paccessHusl B cucteMe IieHTpa Macc okosio 90 rpamycoB. OTOop coBmajeHwii B 000OHMX IUIeYaX
CHEMaTH3UPOBAHHOTIO CIIEKTPOMETPA MO3BOJIUT HACHTU(UIIPOBATH JIBa IPOTOHA KOHEYHOTO COCTOSHIS B peakuuu p(d,2p)n.
OpHOBpEMEHHAs PEruCTpanusi HEUTPOHA OTAAYH M3 J)KECTKOTO paccesHMs JeHTpOHa Takke OyleT BO3MOXKHO. [[ByxmiiedeBoit
CHeKTpoMeTp OyJIeT HCHOIb30BaThCs Takol ke Kak B 2022 roxy st usmepenust SRC/BM@N. Peructpanus HeTpoHa oTiaun
NoTpeOyeT HCIOJIb30BAHUSI HEWTPOHHOTO JETEeKTOpa Ha IIydyke. BakHO OTMETHTh, YTO YCTaHOBKa HEOOXOIMMOTO
JIETEKTHPYIOIIETr0 000py/J0BaHHMs AJIsl 3aIlJIaHMPOBAHHOTO SKCIIEPUMEHTa Ha dKcIepuMeHTanbHoi 30He ['nnepHMC He craner
MOMEXOH Ul CYIIECTBYIOLIEro 3KcrepuMeHTaapHoro obopynosanus I'mnepHUC. Kpome Toro, mins mccnenoBanmii KJK
Heo0X0uMo 0oJiee CHITbHOE MAarHUTHOE T10J1e, YeM UMEIoIIeecs B aHamu3upyromieM Maraute ycranoBku [ unepHUC. TToaTomy
OyzneT HeoOxomuMo ycTaHoBHUTh Ha rutomanaky ['unepHUC Bropoit qunonbHbid Maraut CI1-40 niau 3aMeHUTD CYIIECTBYIOIIHA
Gosiee CHIIBHBIM.
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OzxugaeMble pe3yJIbTAThl 0 MPOEKTY B TEKYIIeM oAy :
AmHanu3 noiy4eHHbIX panee B akcriepumente SRC Ha BM@N naHHbIX.

OreHKa UMITyJIBCHOTO pa3pelieHust MarHuTHOro crekrpomerpa ['mnepHMC B mepcrekTHBe perieHus 3agad dKCIIEPUMEHTa
SRC.

ITpopaboTka BapHaHTOB pa3MEMICHHUS IETEKTOPOB 3KcrepuMeHTa SRC M JONMOIHUTENFHOTO MarHuTa B 30HE 3KCIIEPUMEHTA
I'unepHNC nHa xanane 4B.

AKTHBHOCTH T€MblI .

HanmeHoBaHHMe AKTHBHOCTH PykoBoaurenn Cpoxu peaauzanuu
Jlabopatopuss  OTBETCTBEHHBIE OT JIaDOpaTOpHH Craryc
1. NEMAN Koxoynauna E.C. 2025-2025
Huxurun B.A.

IToaroroska mpoekra
Ha6op nanHbBIX

JI®BD T'aBpumyk O.I1., ynun B.b., Cunensmukosa C.E., ITonos B.B., Tokapes M.B.

JIT®  ApOyzoB A.b., Berctpunkuii F0.A., 3pikyHOB B.A.

Kparkas anHoTauus u Hay4Hoe 000CHOBaHue!

B ¢usuke BHICOKUX dHEPTHil OOBIYHO AaHATM3UPYIOTCS COOBITHSI, [UIsl KOTOPBIX OTKJIOHEHUE OT CPEIHEi MHOKECTBEHHOCTH HE
MPEBBIIIACT ABYX CpeAHUX 3Ha4ueHUi. COOBITHS ¢ OOJIbIIeH MHOXECTBEHHOCTBIO MIPOUCXOMAT KpaiHe Pe/IKo, OITOMY HaOpaTh
JUISl HUX OOJIBIIYIO CTATUCTUKY 3aTPyTHHUTEIHHO, KPOME TOTO, BOBHHKAIOT TPYAHOCTH MpU MX 00padoTke. [Ipu mianupoBaHun
JM000r0 IKCIIEPUMEHTA BBIMOJHAETCS MOJCIMPOBAaHKME, HO, HECMOTPsI Ha TO 4TO KonuuecTBO MouTe-Kapio reHeparopos
YBEJIMYMBACTCS C KaKABIM TOJIOM, UX MpeICKa3aHWs 3HAYMTENbHO OTKJIOHSIOTCS B oOnactu  OoJblnon
MHOXKECTBEHHOCTH. HacTpoiika nx mapameTpoB IpW OJHOM SHEPruM INepecTtaeT padoTaTh MPH Mepexojie K 0ojiee BHICOKOM
SHepruu. Bce 3To CBHAETENBCTBYET O CYIIECTBEHHOM HEMOHMMAaHWM MEXaHM3Ma MHOXKECTBEHHOTO poXkaeHus. M3ydenue
coObITHIT ¢ 00pa3oBaHKEM OOJIBIIOrO YKCIIa BTOPHYHBIX YaCTHUI] TO3BOJUT 00JIee Ty0ske MOHATh CUIIbHBIC B3aUMOJICHCTBUS, B
TOM YHCIIE CTAHIO aJPOHHU3AIIH.

B obnactu OONBIION MHOMXECTBEHHOCTH IPEICKA3bIBACTCS Psifl KOJUICKTHBHBIX SBICHUH, UMEIOIINX KBaHTOBYIO IPHUPONY,
Takne Kak oOpa3oBanue mroHHOTO (bo3e-DifHmTeliHa) KOHIeH CaTa, TOBEIMICHHEIH BBIX0 MATKAX (MeHee 50 MhB) doToHOB,
YepEeHKOBCKOTO M3JTy4YeHHUs TIIF0OOHOB KBapKaMHt U Jpyrue. B 3Toif o6iacTy mpo1oasHast KOMIIOHEHTa UMITYJIbCa IPUOITIDKaeTCs
K MOTIEPEYHOH, focTHras €. DTO CBHACTEIBCTBYET 00 MCUC3HOBEHHUH YPQEKTa JIUAUPOBAHKUS, IPUUEM B ITOM ke 00JIaCTH, T0-
BUJIMMOMY, HAUMHAETCS 00pa30BaHUe KOHJIEHCATa. DTHU U IpYTHe KOJUIEKTUBHBIE MIPOSBIEHUS B TIOBEIEHUU BTOPUYHBIX YACTHII
MOTyT OBITh M3ydeHBl Ha Oynymiem koiumaiaepe NICA B mpoekte SPD, Tak Kak IUIaHHPYETCS PErHCTpanus COOBITUH HpH
OTCYTCTBUHM KaKOro-au00 TpUrrepa. JTOT MPOEKT HallesieH Ha W3y4eHHE TIIFOOHHOW COCTaBisiounleld HykjoHa. V3ydyeHue
MIPOIIECCOB C OOJBIION MHOKECTBEHHOCTH B MOJICIIH TIIFOOHHON JOMHHAHTHOCTH, pa3BuBaeMoil B OV, mo3BoIUT MOTYIHTH
JIOTIONTHUTEIbHBIC 3HAHUS O TIFOOHHON COCTABIIIONICH HYKJIOHA U €€ BKJIaJIe B aIpOHU3AIIHIO.

OsknaeMsble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH
IMoaroroBka (u3nyeckoil MporpamMMbl MO W3YYEHHIO KOJUICKTHBHBIX SIBICHHI B 00JacTH OONBIION MHOXXECTBEHHOCTH B
MIPOTOHHBIX U JEUTEPUEBBIX B3aUMOAEHCTBUAX Ha ycTaHOBKe SPD Ha komuaiinepe NICA.

PasButne MOOCIIN TJIFOOHHON JOMHUHAHTHOCTH JI1 U3YYCHUA KOJIJICKTUBHOI'O IMOBEACHUSA BTOPUYHBIX YaCTHUI] B CO6I)ITI/I$[X C
0O0JIBIIION MHOKECTBEHHOCTHIO TIpH 3HEpTHAX Oymymero komtainepa NICA Ha yctanoBke SPD. OueHku BkIaga TOPMO3HOTO
H3JIYYCHUSA KBapKaMW TJIFOOHOB W ACJICHHUA TJIFOOHOB, KaK OCHOBHBLIC JOMUHHUPYIOIIHUEC JBJICMCHTAPHBIC KX}I-Hpoueccm B
06acTé 6ONBIION MHOXECTBEHHOCTH C TIOJISIPU30BAHHBIMH U MOJISIPU30BAaHHBIMHY ITydkaMu. OTIEHKH MapaMeTpOB aApOHN3AIIH
Pa3IMYHBIX aIPOHOB.

Co3/1aHME aBTOHOMHOT'O MHOTOKaHAJILHOTO CIIEKTPOMETpa-KaJIOPUMETPa PErHCTPaluy MATKAX (POTOHOB M HCIIOJIb30BAaHHE €TI0
JuIsl I3MepeHus nossipusanuy nossipumerpom SPILER Ha BbIX0oe CIMHOBOTO MOJISIPU3alMOHHOTO ncTouHKKa (SPI).

OmnpeneneHne KPUTHIECKOH 00IaCTH MHOXKECTBEHHOCTH, IIPHU KOTOPOH HPOIONBHAS W TOIEpedHasi KOMIIOHEHTH HMITYJIbca
CTaHOBSTCS OJWHAKOBHIMH (MCUE3HOBEHHE JHMIMPYIONMIEH YacTHIBI) W YCTAHOBIIEHHE €€ CBS3M C O0JacThi0 00pa3oBaHUS
IIMOHHOT'O KOHJEHCATa.

OnTuMu3zanus paboTel mporpamMmbl MoaenrpoBanus SpdRoot.
O:kugaeMble Pe3yJIbTAThI 10 AKTUBHOCTH B TEKYIIEM T'OXY:
Co3nanue DJIGKTPOHWKU CYWTHIBAHUS W yOpPaBIeHUS KpeMHHUEBBIMH (poToymHOXuTenssMu (SiPM) aBTOHOMHOTO

MHOT'OKQHAJILHOTO CHEKTPOMETPA-KAJIOPUMETPa PErHCTPAlMU MATKHX (DOTOHOB M HCIOJB30BAHWE €ro Ui H3MEPEHHUs
nosisspu3anyu noiaspumerpa SPILER Ha BeIXo/e CIMHOBOTO MOJISIpU3AMOHHOTO UcTOouHMKA (SPI).
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HsrorosicHue MMPOTOTUIIA CIICKTPOMETpA-KaJI0pUMETpa COBMECTHO € KOJIJICTaMHU U3 Benapycn.

BrInonHeHne 1eTaabHOr0 MOEINPOBAHMS B3aUMOACHCTBH IIyUKa AEHTPOHOB Ha AeHTepHUEBON MUIIEHU IIPU IPOTHO3UPYEMOH
9HEPTHH ITyYKOB.

N3roToBneHne COMHTWIISIIMOHHBIX CYETYHMKOB Ha OCHOBE BakyyMHbIX POV, m, nanee, Kak pa3BUTHE pa3pabaTeIBaeMOil
KOHIICTIIINH, Ha OCHOBE TBepAOTeNbHBIX DDV (SiPM). YnpaBieHue CUnTHIBAHIEM H TIPEICTABICHHUE ITOTyYeHHO HH(pOpMaIim
OyleT BBINOJHATHCS HEMOCPEACTBEHHO Ha paboyeM MecTe MysbTa YIpaBJICHHWS UCTOYHHMKOM. TecTHpoBaHHE MPOTOTHIIA Ha
nyuke [TNAD.

[MoaroroBka ¢u3nyeckold NporpaMMbl, HalEIEHHOHM Ha TOHCK KOJUICKTHBHBIX SIBJIGHHMH B COOBITHSAX C OOJBLIOH
(IpeBBIMAONICH CPEIHIOI0) MHOXECTBEHHOCTBIO, B YaCTHOCTH, OOHapyXeHHoro Ha yckopurene Y-70 mmonnoro (Bose-
DifHInTeHA) KOHJEHCATa, MCCIIeJOBAaHUE TOBBIIICHHOTO BBIX0a MATKHX (POTOHOB, M3IIy4eHHs YepeHKoBa KBapKaMH IIIOOHOB,
3¢ deKTa NCIC3HOBSHUS THANPYIOMICH YaCTUITHL.

[To nanHbIM mpoekTa «TepManu3anys» MOIyYUTh PACTIPEIESICHNS TI0 MHOKECTBEHHOCTH HEHTPAJIbHBIX MMOHOB KaK (hYHKIMN
MOJIHOW MHOKECTBEHHOCTH W MOATBEPAMTH HNPUONMKEHHe MX K pacnpeneneHuto Ilyaccona, mpenckasaHHoro B paborax P.
Jlennurnxoro ¢ komneramu. [locTpouTs cxeMy aHHUTHIISAILUH aJpOHOB B MOJIEIH ITIOOHHON JOMHHAHTHOCTH, IPUMEHHTH €€ K
00BSCHEHUIO 0OHAPYKEHHON 0COOCHHOCTH TTOBEJICHNS] MHOYKECTBEHHOCTH Ha KOJUIaiIepHOM 3KcriepuMeHTe B HoBocnOupceke
B ¢'¢” aHHUTWIIAIMY B TIOPOTOBOM OONIACTH POKIACHHUS MPOTOH-aHTUIIPOTOHHOM TAPBI.

Pazpabotars (usmueckyio nporpaMmy Ha Oynymiel ycraHoBke SPD ¢ Henmonsipu30BaHHBIMU W HOJIIPU30BAHHBIMH IyIKaMH
NPOTOHOB M JITKUMHU SIpaMd I HM3YYCHHUs IOBEICHHsS MHOXXECTBEHHOCTH. I[IpoBeneHue Mmozpenuposanus pp (dd, pd)
B3aMMOJEHCTBHI NpHU 3Heprusix 10 27 I'3B ¥ MoAroToBKa K IETaIbHOMY UCCIENOBAHHUIO NMAPAMETPOB CTAIUU aJAPOHU3ALMH
3apsHKCHHBIX ¥ HEMTPAbHBIX YacTHI[ (ME30HOB ¥ OaPHOHOB) B MOJIEIIHU INTIOOHHOI JOMHUHAHTHOCTH.

Pa3paboTka U MoJepHH3alsl aNrOpUTMa 3a/laHKsl HadaJbHBIX MApaMeTpoB TpekoB B ¢uibTpe Kanmana s NOBBILIEHHS
3¢ EKTUBHOCTH PEKOHCTPYKIIUHM TPEKOB, TOYHOCTH BOCCTAHOBJICHHS HMITYJIbCOB, HAXOXKCHHUS BEPIUH B3aumoeiictus B [10
SpdRoot.

HccnenoBats BnusHue BemecTsa B endcap ycraHOBKH SPD Ha peKOHCTPYKIIHIO TPEKOB M MOJ00P ONTHMAIIBHBIX apaMeTpoB
PEKOHCTPYKIIMN TPEKOB.

Paspabotars nmaket nporpamm SpdRoot ayist paboThl Ha MOAETMPOBAHHBIX COOBITUSIX, MPUOTMKEHHBIX K SKCIICPUMEHTATIBHBIM.

[oaroroBka npoekra NEMAN.

CoTpyHHU4YeCTBO N0 TeMe:

Crpana win T'opoa Hucruryt Craryc YyacTHukH
MeKIYHAPOIHAS
opraHu3anus
benapycs T'omens ITTY OOMeH BU3UTaMU AsaxsiH CJI. + 3 yen.
Kppiunes HO0.B. + 2 gen.
CoBMmecTHBIE PabOTHI AsaxsH C.JI. + 3 ven.
Kpsimaes F0.B. + 2 gern.
ITyY CoBMecTHBIE PabOTHI Tromenkos I'.10. + 2 ven.
MuHck BI'YUP CoBMecTHBIC pabOTHI Canyk C.M. + 3 yen.
NIld HAHB OOMeH BU3UTaMH [Hynsaxosckuii P.I'. + 4 vexn.
CoBMecTHBIE pabOTHI IHynsaxosckuii P.I'. + 4 ven.
Nd HAHb CoBMecTHBIE PabOTHI JleBuyk M.U.
Eruner AnexcaHapus VYH-T CoBmecTHBIE paOOTHI [oma 4.
W3pauns Tenb-ABuB TAU CoBmecTHBIE PaOOTHI [Tsacenxn Dmu
Xen O.
Wupus KanbkytTa ucC CoBMecTHBIE pabOTHI Capxap K.
Ky6a I'aBana INSTEC CoBMecTHBIE pabOTHI KaGanepo Jlypau .
Poccus Mocxksa " AsumyT-DoTOHUKC" CoBmecTHBIE PaOOTHI Tumommn C.B.

"®OMOC-MATEPHAJIC"

HUUA® MIy
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CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

Bacunnes B.b.
Bormanosa I'. A.
Bonxos B.
Kopones M.T".
Mepkun M. M.
Xapnamos I[1.U.



CrnoBakus
CIIA

Mocksa, 3enenorpay HUNMB

IIpoTBuHO

Cankr-IletepOypr
UepHorosioBka
bancka buctpuina
KembOpumx, MA

NDdBD

CIIoI'Try
NOTT PAH
UMB

MIT
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CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI

XKasoponkos H.B.
Bopob6seB A.Il.
Tl'omoBkun B.I1.
T'onosus C.H.
I'opoxos C.A.
Kupsixos A.B.
Ponwxun B.M.
Psanosuxos B.H.
l'openkuna T. .
Kinaccen H.B.
Komomuiines E.D.
Kan6os k.



02-1-1097-2010

HN3y4yeHue moJasipu3aliMOHHbIX SIBJEHUN U CIMHOBLIX 3(peKToB
Ha ycKopuTteabHoM koMiuiekce Hykinorpon-M/NICA OUSAN

PykoBoaurtenn Tembl: CrpokoBckuii E.A.
Jlappirun B.I1.

3amecTuTean: IInckynos H.M.
IMunaun P.A.

YuyacTBywIIe CTPAaHBI M MEKTYHAPOTHbIE OPTAaHU3AINH
Bonrapus, Benmnkoopuranus, Poccus, Pymeraus, Cnosakust, CIIIA, Y36ekucran, @panmus, [Benus, SAmoHus.

HN3yuaemas npo6JieMa U OCHOBHAS 1eJIb UCCIIeT0BAHUIA

[Nonspru3annOHHBIE HCCIIEOBaHUS, HECOMHEHHO, aKTyalbHBI B HacTosmiee BpeMsa. OHH OOBEOUHSAIOT YCHIINS JTabopaTopuid
OUSN n MHOTHX 3apyOeKHBIX Tab0OpaTOpHid, KaK CTpaH-YIaCTHHII, TAaK M CTPaH-HEYIaCTHUI, 110 Pa3pabOTKe U MPOBEIACHUIO
SKCIIEPUMEHTOB € HCIIOJIb30BAHUEM YHUKAJIBHBIX IMYYKOB MOJSPU30BAHHBIX AEUTPOHOB € S3HEPrUusiMU oT 5 M»>B Ha HyKJIOH 10
5,6 I'»B/H, BTOPUYHBIX MyYKOB MOJSIPH30BAHHBIX MPOTOHOB M HEHTPOHOB, a TAKXKE IMYYKOB IMOJIAPH30BAHHBIX IPOTOHOBR,
HEMOCPEACTBEHHO YCKOpeHHBIX B HyknoTpone. Bo3aMOKHOCTh OTyUYEHUS TyYKOB YCKOPEHHBIX MOJISPU30BAHHBIX MPOTOHOB B
HyknoTtpone 6e3 3HaUNTEIbHBIX HHBECTUILINI, PoieMOHCTpUpoBaHHas B 2017 r., cTajia OCHOBOH Juisi MHTeHCHUKay padoT
1o cnuHoBoW mporpamme npoekta NICA u, B 4aCTHOCTH, AJIsI Pa3BUTH METOAOB MOJSPUMETPHUH, CO3/IaHUs HOBBIX METOI0B
TOYHOT'O YIPaBJICHUS HAIIPABJIICHUEM BpPaIICHUsI IPOTOHOB, JIEUTPOHOB U APYTUX YACTHII. DTa 4aCTh paOOTHI IO TEME HANIPSIMYIO
cBs3aHa ¢ co3nanneM kKominiekca NICA u oTpaboTKo# HOBOTO MOIX0/Aa K YIPaBICHHIO MOJSIPU3ANNCH B peKUME CIIMHOBOM
npo3payHocTd. HecOMHEHHBI  MHTEpec MPEACTaBISIET TaKXKE  HCCIEIOBAaHUE BO3MOXKHOCTH  IIOCTAHOBKH  Ha
MOJAEPHU3UPOBAaHHOM HyYKIIOTpOoHE M KoJUIaiiepe SKCIEPUMEHTOB N0 u3MepeHuo DJIM u HapylieHus 4yeTHocTu. B paMkax
TEeMBI BBITTOJIHAIOTCA ABa mpoekta: AJIIIOM-2 n DSS. Beaercs moaroToBka npoekTa M0 U3MEPEHHUIO CITMHOBBIX 3P (GEKTOB B
HYKJIOH-SIZIEPHOM DPAaCCESIHUM C HCIOJNb30BAHUEM MOJBHKHOM MOJIIPU30BAaHHOW MUIIEHH U MOAEPHU3ALUU CIEKTPOMETpPa
Hempra-Curma. HOBBIM TIPOEKTOM SBISETCS MOATOTOBKA CHCTEMAaTHYECKOTO M3YYCHHUS CIHHOBBIX 3(PQEKTOB B IMporeccax
POXJEHUS CTPaHHBIX 0APHOHOB U BEKTOPHBIX ME30HOB B DJIEMEHTAPHBIX PEAKIUAX U B XOJIOJHOHN TUIOTHOW SIEPHON MaTepUH
mpH dHeprusx HykIoTpoHa ¢ MCIOIB30BaHUEM MYYKOB MOJSPHU30BAHHBIX W HEMOJSPU30BAHHBIX YACTHIl Ha (DUKCHPOBAHHON
MHUIIEHH W MIHAPOKOANEPTYPHOTO MAarHUTHOTO criekTpomeTpa. C ydeToM HaJuuus MOJSPU30BAHHBIX MMyYKOB OYIyT MOJYYEHbI
HOBBI€ DKCIEPUMEHTAIbHBIE JaHHBIE MO W3YYEHUIO MPOIECCOB MEPe3apsiKi B HYKJIOH-SJEPHOM PaCCEesTHHUH, TI0 W3YYCHHUIO
CTPYKTYPHI 2- U 3-HYKJIOHHBIX KOPPEISAIUN B PEAKIUAX JEUTPOH-TIPOTOHHOTO YIPYTrOTO PACCESHUS M pa3Bajia ISHTpOHA MMyTeM
HM3MEPEHUs] BEKTOPHOH U TEH30PHBIX aHAIN3UPYIOMINX CIIOCOOHOCTEN B 067acTH KOpa JeWTpOHa, a TakXKe APYTHX IPOIECCOB,
BaXXHBIX U Pa3pabdOTKH TEOPETUICCKUX MOJEJCH, ONMMMCHIBAIONINX B3aUMOICHCTBUS MPOCTEHIINX SIIEPHBIX CHCTEM C yUETOM
pesITUBU3MA U BKJIaJla ME30HHON M KBApK-TJIFOOHHOW KOMIIOHEHT BO BHYTPEHHEE JBUKEHHE KOHCTUTYIHTOB B HYKJIOHAX.

IIpoekTsl MO TEMe:

HaumeHnoBanue npoekra PykoBoaurenb npoekra udp npoexra
1. AJIIIOM-2 IMuckynos H.M. 02-1-1097-1-2010/2027
3amecmumenu:
Tomasu-I'ycradecon E.
[ynmxadu B.
uagua P.A.
2. DSS Jlagpirun B.I1. 02-1-1097-2-2010/2027
IIpoexTsl MO TEMe:
HaumeHoBaHue mpoexkTa PykoBoauTean mpoekra Craryc
JlabopaTtopuss OTBeTCTBEHHBIE OT JabopaTopun
1. AJIIIOM-2 Muckynos H.M. Ha6op 1 aHATH3 AHHBIX
Jamecmumen: Pa3Burue ycranoBku
Tomasu-I'ycradcecon E.
Mynaxadu B.
Iuuaaun P.A.

JI®BD bazses C.H., I'appumyk O.I1., Ipyxuuun A.A., Kupmios JI.A., Jlerocraesa K.C., Jlupanos A.H.,
Pykostkun I1.A., Cutauk .M.
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Kparkas anHOTanNsA ¥ HAy4YHOE 00O0CHOBAHHE!

B Hacrosmiee BpeMsi HEOOXO MBI H3MEPEHHS aHATM3UPYIOIIUX CIIOCOOHOCTEH NPOTOHOB U HEWTPOHOB B paccesiunu Ha CH2,
CH u npyrux mumensx. Takue 1aHHble HEOOXOJUMBI ISl SKCIIEPUMEHTOB, TPEOYIOIINX U3MEPEHHUS MOJISIPU3AIINN IPOTOHOB U
HEWTPOHOB B SIIEPHBIX peaknusax. Takke KpaiiHe HE0OXOJMMa ONTHUMM3AIMS aJApOHHON MOJIIPUMETPHUHN U pacUIMpEeHHE 0a3bl
JTAHHBIX 110 aHAJIM3HUPYIONIIMM CIIOCOOHOCTSIM Kak JUIsl IIPOTOHOB, TaK M JUI HEHTPOHOB. DTO BO3MOXKHO TOJIbKO B /lyOHe, Tae
JIOCTYIHBI TONAPU30BAHHBIC ITyYKH IIPOTOHOB W HEHTPOHOB IOJyYa€MBIMH MOCPEACTBOM (parMEeHTAlNH YCKOPEHHBIX
MOJIAPU30BAHHBIX AEHTPOHOB.

OsxkugaeMble pe3yJIbTAThl 10 3aBePIICHUHN POEKTA:
HccnenoBanne aHanu3upyromeld crmocoOHOCTH B paccesHUW ITOJIIPU30BaHHBIX MPOTOHOB (Tpu umiyibcax 1o 7.5 [BB) u
HEeWTpoHOB (TIpu UMIyJbcax 1o 6 I'9B) Ha monmaTHIIEHE, Ha ycTanoBKe AJITIOM-2,

O:xugaeMple pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM Toay:
3aBepIieHNe MOJCPHU3AINN YCTAHOBKH (HOBBIE Ipei(oBbIe KaMephl M HOBBIM IIMPOKOANIEPTYPHBIN aAPOHHBIN KaJOPHUMETD),
HadJaJo MPOBECHHS U3MEPEHUH Ha ITyYKax IMOJIIPU30BAHHBIX HYKIIOHOB.

2. DSS Janpirun B.I1. Ha6op u aHain3 maHHBIX

Pa3ButHe ycTaHOBKHU

JI®BD Bonkos N.C., I'ypuun 10.B., Mcynos A.IO., Jlusanor A.H., Jlaneiruna H.b., Jleroctaesa K.C., Pesnukos C.I".,
Tepexun A.A., Tumesckuit A.B., Uepnsix E.B.

JIAIT  JIeikacos I'.M.

Kpatkas aHHOTanMs M HaAy4YHOe 000CHOBAaHMeE:

W3yuenne cTpyKTypsl 2- U 3-HYKJIOHHBIX KOPPESILUN B peakusaxX ASHTPOH-NIPOTOHHOIO YIPYTOTO paccesHus M pacrnaaa
JIEUTPOHA IyTeM W3MEPEHUs] BEKTOPHOH M TEH30PHBIX aHAJM3HMPYIOIIMX CIIOCOOHOCTEH B 00JIACTH spa ASHTPOHA, a TaKKe
JPYTHX IPOLECCOB, BAXKHBIX JUIs pa3pabOTKU TEOPETUUECKIX MOAENIEH, ONIMCHIBAIOIIMX B3aUMO/ICHCTBYS TPOCTEHIIHX SAEPHBIX
CUCTEM C Y4ETOM PEIATHBU3MA U BKJIAZa ME3OHHOM U KBapPK-TIIFOOHHON KOMIIOHEHT BO BHYTPEHHEE IBIKEHHE KOHCTUTYIHTOB
B HYKJIOHAX.

OskugaeMble pe3yJIbTaThl 10 3aBePIICHUHN NIPOEKTA:
W3mMepeHne CTPYKTYpbl 2-X M 3-X HYKJIOHHBIX KOPPENSAIMH B PEaKIUAX AECUTPOH-TIPOTOHHOTO YHPYTOro pAacCestHUA H
6e3Me30HHOT0 pa3Bajia AEHTPOHA B HKCIIEPIMEHTaX Ha BHyTpeHHel MuieHn HykimoTpoHa.

W3MepeHne ceyeHHH M aHATM3UPYIOUIMX CHOCOOHOCTEH TaHHBIX peakiuil. BEIMONHEHHE 3KCIIEpHMEHTOB IO YNPaBIICHHIO
CHMHAMU JIEUTPOHA U IPOTOHA Pa3BUTHE MOJSIPUMETPUH HA BHyTpeHHeH mumenn HyknorpoHa.

HonyquI/Ie SKCIICPUMCHTAJIbHBIX JAHHBIX 10 MHOTI'OYAaCTUYHBIM KOPPEIIALUAM B AAPO-AACPHBIX BSaHMOHGﬁCTBHﬂX.

O:xuaeMple pe3yJibTaThl M0 MPOEKTY B TEKYIEM rO1y:

3aBeplleHre aHanM3a JAaHHBIX [0 aHAM3UPYIOMIUM CIIOCOOHOCTIM Ay, Ayy U Axx IEHTPOH-IIPOTOHHOIO YIPYrOI'0 PacCEsHMS
yr Ay

mpu ’Heprusx g0 1800 M»aB.

MopaepHu3anys MoasipuMeTpa ISHTPOHOB 1 IPOTOHOB HA BHYTpeHHEH Mumenn HykiorpoHa.

[Ty6Gnukanust MOMy4EHHBIX pe3yJIbTaTOB IO MOJSIPHUMETPHUH, N0 ACHTPOHHBIM AHATM3HUPYIOIIMM CIIOCOOHOCTSM JAEHTpOH-
MIPOTOHHOTO YIPYTOro PacCesHUsl © MHOTOYaCTHYHBIM KOPPEISIUAM B SAPO-SAEPHBIX B3aNMOICHCTBUAX.

AKTHBHOCTH T€MblI:

HaunmeHoBaHUe aKTHBHOCTH PykoBoaurenu Cpoxku peaausauuu
Jlabopatopuss  OTBETCTBEHHBIE OT JlabopaTopun Craryc
1. PaGoTbl o pa3BUTHIO HHPPACTPYKTYPHI Byrenko A.B. 2025-2027

Y TeXHOJIOT U JUIsl HCCJIel0BaHMit

1o cniuHoBo pusuke na Hykiiorpone Peanmzanus

U IPYrux KoMmiuiekcax. Pazpadorka,

CO3[aHNE M Pa3BHTHE CHCTEM YNPaBJIeHHUS

noJisipu3aiueil u NoJsApUMeTpHun,

paccMoTpeHue NOCTAHOBOK HOBBIX

IKCIEPUMEHTOB HA MOJISPU30BAHHBIX

nyukax kommiexca HUKA

JIOBD  AsgepbsroB A.B., 'anosin A.C., Kpusenkos [1.0., Ky3sxun P.A., Kymukos M.B., Jlagsirua B.I1., Jlerocraesa K.C.,

JlusanoB A.H., ITuckynos H.M., Pe3nuxos C.I"., CtpokoBckuii E.A., lluaaun P.A., ®unaros F0.H.,
OumymikuH B.B.
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JISITT V3ukos 10.H.
JIAT Vxunckuii B.B.

KpaTkas aHHOTalMs M HAYYHOe 000CHOBaHHUeE:

B03MO0OXXHOCTD MOTYy4YEHHUS ITyYKOB YCKOPEHHBIX MOJSIPH30BAHHBIX MIPOTOHOB B HykiioTpoHE 0€3 3HAYMTENBHBIX MHBECTHUIINH,
npoaeMoHcTpupoBaHHas B 2017 ., craima 0cHOBO# i1 HHTeHCH(HUKAUN paboT 1Mo crmHOBO# nporpamme mpoekta NICA u, B
YaCTHOCTH, JJI1 Pa3BUTHUS METOJIOB MOJIIPUMETPUH, CO3/JaHHsI HOBBIX METOA0B TOUHOT'O YIPaBJIECH!Us HAlPaBICHUEM BpaIlEHUSI
MPOTOHOB, AEHTPOHOB M JIPYTHX YacTHUIL. JTa 4acTh pabOTHI MO TeMe HaNpsAMYIO cBsi3aHa ¢ co3faHueM komriuiekca NICA u
O0TpabOTKOM HOBOrO MOAXOAa K YIPABICHUIO IMOJSIpU3alMEil B peXXUME CIHMHOBOW Npo3payHocTH. HecoMHEHHBINH HMHTEpec
MpeACTaBIsIeT TAKXKe MCCIEJOBAaHUE BO3MOXKHOCTH IIOCTAHOBKM Ha MoOJepHH3HpoBaHHOM HykioTpoHe u Komnaiinepe
9KCIEPUMEHTOB 10 n3MepeHuto 3JIM U HapylIeHHs Y4ETHOCTH.

OsxnjaeMble pe3yJIbTAaThI N0 3aBePIICHHN AKTHBHOCTH
PaszBurne wmHOpacTpyKTypHl Ui MpPOBENEHHS CIWHOBBIX HCclenoBaHMi Ha koMmiuiekce Hyxmorpon-M/HUKA wu npyrux
yCTaHOBKaXx.

IToAroToBKa TEXHUYECKUX NPOEKTOB CUCTEM YIIPABJICHUS CIIMHOM U NOJSPUMETPUMU.

[TpoBenenue anan3a BO3MOXHOCTH IIOCTAHOBKH HOBBIX SKCIIEPUMEHTOB C TIOJIIPH30BaHHBIMH ITyYKaMH ITPOTOHOB H ICHTPOHOB
Ha komiuiekce NICA, B wactHocTH 1o noucky EDM.

OskniaeMble pe3yJibTaThl 10 AKTUBHOCTH B TEKYIEM TOAY:
Co3naHue NpPOEKTa pa3MEIICHHs IEMEHTOB IOJSIPUMETPHM JUArHOCTUKM IYYKOB U YIIPaBIeHMA MoJsApH3alueil Ha
yuacTtke SPD kounbia xomnaitnepa NICA

3aBeplieHre MOAEPHU3ALNH NosipuMeTpa B pokyce D3.

2. TloaroroBka MpoeKTa IO H3MEPEHHI0 IIunann P.A. 2025-2025
CIIHHOBBIX 3()()eKTOB B HYKJIOH-5/IEPHOM Yeor 10.A. (JIAIT)
paccestHHM C HCTOJIb30BAHUEM ITonroroBka npoekra

MO/JEPHU3MPOBAHHOMN NMOJABUKHOM
NOJISIPU30BAHHO MHUILIEHH

U YCOBEpPIIEHCTBOBAHHBIM
cnexkrpomerpom Jleabra-Curma

JIOBD JluBanos A.H.
JSIT  baxano H.A., bopucos H.C.
JIH®  Yepuukon A.H.

Kpatkas aHHOTanus M HAy4YHoe 000CHOBAHHUE!

[ToaroroBka mpoekTa MO0 W3MEPEHUIO CIIUHOBBIX 3(Q(EKTOB C HCIOJIb30BAHUEM IPOTOHHOW IOJIIPU30BAHHON MUILIEHH U
cnektpomerpa Jlenpra-Curma. [lns aToi menn TpeOyeTcs MOJEPHH3AIMS MOJIIPHU30BAHHON MHIIEHU C IENIBI0 CO3JaHUs
MIOTIEPEYHOH MOJIAPHU3AIINH, a TAK)KE BRIIOJHEHNS KOHCTPYKTOPCKUX paboT M0 CO3AaHMIO JETEKTOpa OKPYKEHUS MUIICHH.

OsknaeMsble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH
[TpoBenenue paboT MO CO3AAHUIO KAaTYIIEK ITOIIEPEYHON MOIIPHU3AINHN TOJIIPU30BAHHOMN ITPOTOHHON MHUIIICHH.

O:xkugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TeKYIIIeM I'OAY:
[MoxroToBka IpeayoKeHNs IKCIIEPUMEHTA 0 M3MEPEHHIO TOJISIPU3AIOHHBIX HAOII01aeMBIX B HEHTPOH-TIPOTOHHOM YIIPYTOM
paccesHUH.

3. TloaroroBka npoexkTa Mo U3y4eHHIO Jlaasirun B.I1. 2025-2027
CIIMHOBBIX CBOCTB CTPAHHBIX 0APHOHOB
M ME30HOB B X0JIOJHO¥ INIOTHOI A1lepHOit IMoxroroBka npoexra
cpene

JI®OBD Amnapun A.A., JIsionr b.B., Henopesos E.B., ITantomkuna C.C., Knumanckwmii 11.11., [llanmos M.M.
JINT  Bo#tumua H.H., [lepenosckas O.B.
JIT®  Tepses O.B., XKepnaxkos A.C., [Ipoxopos I'.1O., Ucaasikos A.H.

Kparkas anHOTanNs 1 Hay4YHOe 000CHOBAHHE!
JlaHHBIE TTO POXKIIEHUIO BEKTOPHBIX ME30HOB, TIOJMydeHHBIE B pa3andHbix peaknusx B BNL, KEK u GSI, noka3sBaroT CHIIEHOE
TIOTJIONIEHNE ME30HOB SACPHOM Cpeol, a TakkKe M3MEHEHHEe MX MacCc M ImupuH. HoBOW BakHOW HaOIIOMaeMoil SBISETCS
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CIMHOBAs! BEICTPOEHHOCTh BEKTOPHBIX ME30HOB U 3aBHCHUMOCTb €€ BEJIMUUHBI OT CBOMCTB IUIOTHOM Matepun. HM3mepeHHOE B
BNL Bo3pacranue BelIW4uH INI00aIbHONW MOJISIPHU3ALUK THIIEPOHOB IPH YMEHBIICHHH 3HEPTHU CTAJIKUBAIOLINXCS SIEpP TaKKe
TpeOyeT NajbHEHIINX AdKCIEPUMEHTOB NpH SHeprusix Hykiorpona. Llenbro HOBOrO IpOEKTa SIBISAETCS CUCTEMAaTHYECKOE
N3y4YCHUE CIIMHOBBIX (P (HEKTOB B MPOLIECCaX POXKICHUS CTPAHHBIX 0ApHOHOB U BEKTOPHBIX ME30HOB B DJIEMEHTAPHBIX PEaKIUsIX
U B XOJOIHOHM IIOTHON saepHOM Marepuu Npu 3Hepruiax HyknoTpoHa ¢ MCHONB30BaHHEM IYYKOB MOJISIPU30BAHHBIX U
HETIOJISIPU30BAaHHBIX YaCTHUIl Ha (PUKCHPOBAHHOW MHIIEHH ¥ MIMPOKOAIEPTYPHOTO MAarHUTHOTO CIIEKTPOMETA.

OsknjaeMble pe3yJIbTAaThI N0 3aBePIICHHN AKTHBHOCTH

Byner BemonxneHo MonTte-Kapno MozmenupoBaHHE ¢ HCIIOIB30BAaHHEM HECKOJIBKHX TC€HEPATOPOB COOBITHH Ui OCHOBHBIX
¢u3nYecKnX MPOLECCOB B OIHEPreTHUECKOM anamnazoHe HykmoTpoHa B KuHeMaTuke ¢ (DMKCHPOBAaHHOW MMIIEHBIO JUIS
Pa3IMYHBIX CTAJIKUBAIOIIUXCSA CUCTEM.

By;[eT TMOATOTOBJICH IIJIaH IO KOMITOHOBKE SKCIICPUMEHTA ACTCKTOPHBIMU CUCTEMAaMU, IPOBCCHA OLICHKA Ipe6yeM0171 TOYHOCTH
perucTpanu CUrHajoB U BO3MOKHOCTH BbIACJICHUA (bPIBI/I‘{eCKOFO CHUTrHaJia OT (1)0Ha.

Bynyt mpoBeneHbl TecTOBBIE PabOTHI MO pa3pabOTKEe M CO3JAHUIO NEPCHEKTUBHBIX JETEKTOPOB W CHCTEM CUHTHIBAIOIICH
JIEKTPOHUKH IJIS1 HUX.

BynyT noArotoBieHsl MMCBMO O HAMEPEHHSX, KOHIENTYaIbHBIH U TEXHUYECKUH MPOEKTHI SKCIIEPUMEHTa Ha (PUKCHPOBAHHOM
MHUIIIEHH Ha BBIBEJICHHBIX U BTOPUYHBIX My4kax HyKIoTpoHa, HalpaBIeHHBIN Ha HCCIIEJOBAHUE CBOMCTB XOJIOJHON OapHOHHON
MaTepuu, BKIII0Yasi CIIMHOBBIC U NOJISPU3aHOHHBIE () (EKTHI.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIIleM roay:
Monre-Kapio MoiennpoBaHye HyKJIOH-HYKJIOHHBIX U HYKJIOH-SA€PHBIX CTOJIKHOBCHNH NpH 3HEprusax HykioTpona, cpaBHEHHE
C CYLIECTBYIOIIKMMU KCIEPUMEHTAIbHBIMU pe3yiabTaTaMu, noayuyeHHbIMU panee B BNL, CERN u GSI.

[TpopaboTka KOHLENINY JETEKTOPa ISl peai3aliy IPeI0KEeHHON SKCIIepUMEHTaIbHOM TporpaMmsl. [lonroroska micema o
HaMEpEeHUSX.

4. DkcnepHMMEHTHI N0 MporpamMme IInckynos H.M. 2025-2027
CTPEJIA Ha noisipu30BaHHOM
Ny4Ke 1eHTPOHOB HaGop namubix

JI®BD bazpuie C.H., dpyxunun A.A., Kupummos [.A., Cutauk U.M., llluaaux P.A.

Kparkasi anHoTauus U HAy4YHOe 000CHOBaHUe!
IIpoBeneHue IKCHEPUMEHTATIBHBIX PAaOOT MO M3MEPEHHUIO PEaKIUH IMepe3apsiKi Ha MydYKe MOJSIPU30BAHHBIX IEHTPOHOB B
nuama3oHe 3Hepruit HyknorpoHsa.

O:xkugaeMble pe3yJibTaThl 10 3aBepIICHHU AKTUBHOCTH:
[TpoBeneHue n3MepeHuil Ha Mmy4Kax MoJsiPU30BaHHbBIX M HETIOJSIPM30BaHHBIX JCUTPOHOB B MHTepBajie oT 3 1o 6 [3B/c.

O:xugaeMble pe3yJibTaThl 10 AKTUBHOCTH B TEKYIIEM TOAY:
IMoaroToBKa SKCIEPUMEHTAILHOM 30HKI B hokyce D5 kanana BII-1 kopmyca 205.

5. PacueTsl NoJsIpu3alMOHHBIX Jykbanos B.K. (JITD) 2025-2027
XapaKTEePUCTHK MPOLECCOB

AHamu3 TaHHBIX

JI®BD MHepycanumos A.Il., Jlagpiruna H.b.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!

Pa3paboTka TeopeTHdyecknx Mojesel, ONMHCHIBAIOIINX CTPYKTYpPY JIETKHUX siep M B3aMMOJEWUCTBHS NPOCTEHINNX SAEPHBIX
CUCTEM C Y4YETOM pECIATHBU3MAa W BKJIaga HyKJ'IOH-MG?;OHHOﬁ u KB&pK-FJ’II—OOHHOﬁ KOMIIOHEHT BO BHYTPCHHEC IBUXCHHUC
KOHCTUTYOHTOB B HYKJIOHaX.

OskuiaeMple pe3ysibTaThl 0 3aBepUIEHHN AKTHBHOCTH
OnucaHue YKCIIEPUMEHTAIbHBIX JaHHBIX 110 CEYCHHUSIM M MOJISIPU3ALMOHHBIM HAOJ0aeMbIM B PEAKIMAX C YYaCTHEM JIETKUX
A7ep, B TOM 9HCIIE U TIOJTyYeHHBIX Ha YCKOpUTeIbHOM KoMmIutekce Hykmotpor/NICA.

OskugaeMble pe3yJibTaThl 10 AKTUBHOCTH B TEKYIIeM TOAY:

Onucanue OKCIICPUMCHTAJIbHBIX JAHHBIX I10 ,HeﬁTpOHHbIM AHAJIU3UPYIOIIHUM CIIOCOOHOCTSIM ﬂeﬁTpOH-HpOTOHHOFO yrpyroro
paccesaHus npu NpoMeKYTOYHBIX SOHEPIUAX
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Amnanuz OHEPIrCTUYCCKOro IMOBCACHUS CCYCHUA, TCH30pH017[ aHaJ'H/BI/IpyIOHICﬁ CIIOCOOHOCTH U KO3(1J(1)I/IHI/ICHT8. nepeaauun
BeKTOpHOﬁ NnoJjiapusaluu oT Z[eﬁTpOHa K IPpOTOHY B ﬂeﬁTpOH'HpOTOHHOM paccesaHur Ha3aa Mpru SHCPIrUudax HyKHOTpOHa.

CoTpyaHH4Y€ECTBO 10 TeMe:

Crpana wim
MeKIYHAPOIHAS
opraHusanus
Bonrapus
Benukobpuranus
Poccus

PymbiHug

CrnoBakus

CIIA

V30ekucran

®panuus

IBerus

SlmoHus

TI'opox

Codus
I'nmasro
Bbenropon
Mocksa

Mockaa, Tpounk

Byxapect

Bparucnasa
Kunmaa
Komnie

Anron
BuibsamcOypr
Hopdomk
Heronopr-Heroc
TamkeHt

Opce
Cakie

VYmncana

Baxo
Xupocuma

HucruryT

UCTM
Uof G
benly
HUII] KA1
OUAH

Vs PAH
JIOMII PUAH

INCDIE ICPE-CA

IP SAS

UNIZA

IEP SAS
UPJS

BNL

W&M

NSU

JLab

HNAD AH PY3

OTU HIIO "®.-C." AH PVY3
IPN Orsay

IRFU

TSL

RIKEN
Hiroshima Univ.
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Craryc

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIC pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

YyacTHHKH

Henes C.

Annang JIx.
Buykos U.E. + 3 ven.
Anronenko B.T'.
JIsBoB A1 + 4 den.
Tapau I'.T.

T'ypeBuu ['.'M.
Xatipernunos K.V,
+ 2 gen.

Jo6pun U. + 4 gen.
Kapauyk 1O.-T.
Kinman 4. + 3 yen.
Snex M. + 2 ven.
ITactupuak b.
Maptuncka I'.
MymuHcku .
Vp6anu 1. + 1 uen.
O'Bbpuen D.
Ilepapucar 4.D.
[Myamxadu B.
Hxonc M.

Omumos K. + 3 gem.
I'ynsamos K.T'.
Mapiuan JI.

Hropan XK.
Tomaszu-TI'ycradecon E.
Xoiicran b.
Okerpem 1O. + 3 gen.
Vecaka T.

Manyna M.

Harara IO.



02-1-1150-2025

(I)yHI[aMeHTaJILHbIe H NPUKJIAIHbIC HCCTICI0BAHUA B (l)I/I3I/IKe
Ha My4YKax PeJIsITUBUCTCKUX YaCTHUIL

PykoBoauresib TeMbI: Banmun A.A.

YuacrBylouue CTpaHbl 4 MEKIYHAPOAHbIC OPraHU3ALHMU:
Apwmenusi, benapycs, Benukoopuranus, Poccust, Yniu.

H3yuyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

B pamMkax Temsl IDTaHUpPYeTCs pa3BUBaTh (DYHIAMEHTAIBHBIC U IPUKJIAIHBIC HAIIPABIICHHUS YKCIICPAMEHTABHBIX UCCIIEIOBAaHUN
Ha My4YKax PEeNIITUBUCTCKUX YaCTHIl KaK yckopuTelbHOro Komiuiekca NICA: B TecToBoi# 30He dkcriepuMenTa SPD (ycTaHoBka
«MAPYCSl»), okcriepuMeHThl Ha TOJJOBHOW YacTH KaHaia BhIBoJa Iydka w3 HykiorpoHa mo ¢okyca F3, Tak m Ha mydkax
yckopureis 3aekTponoB Jlnuak-200(800) nHosoii kommrabopannu FLAP (Fundamental & applied Linear Accelerator Physics
collaboration): n3yyeHne MexaHU3MOB 3JICKTPOMAarHUTHBIX B3aUMOJEHCTBUI W HOBBIC IPUIIOKEHUS, BKIIOYAIONINE CO3/IaHHE
HUCTOYHHUKOB HeﬁTpOHOB, praBHHeMOﬁ TeHepaluru pa3JnvHbIX BHJAOB JJCKTPOMArHUTHOIO H3JIYYCHHUA PCIATUBUCTCKUMU
QJICKTPOHAMU, pa3pa60TKa HOBBIX METOAOB JUArHOCTUKH MYYKOB 3apsKCHHBIX YacCTUIl, TECTUPOBAHUC U KaJ'II/I6pOBKa
JIETEKTOPOB YaCTUL| U U3JIy4CHUN JJI KOJUIAaHAEPHBIX U IPYTUX YCKOPUTEIbHbIX SKCIIEPUMEHTOB.

IIpoekT mo Teme:

HaumeHoBaHue MpoeKTa PykoBoaurenu npoexra HIndp npoexra
JlaGoparopust OTBETCTBEHHBIE OT J1aOOpaTOPUH Craryc
1. FLAP Banaun A.A. 02-1-1150-1-2025/2029
DyHIaMeHTATbHAs U NPUKJIATHAS 3amecmumens:
¢usnka ¢ ucnob30BaHUEM NYYKOB baeko But.B. Pa3paboTka 1 TeCTUPOBAHIE
PECJIATHBUCTCKHUX YCKOPEHHBIX 3JIEKTPOHOB CHUCTEM JUATHOCTUKHU
Habop u aHanu3 qaHHBIX

JI®OBD Aunekcanmpos B.A., Acraxos B.U., banguna 2.I'., beno6opoaos A.B., bieko Bep.B., borocnosckuit JI.H.,
byrenko A.B., Bymimuna E.A., Knesuogra E.A., Ko6en B.B., Koposkus /I.C., Kyxapes B.A., Cadonos A.B.,
Crapukosa C.1O., CymbaeB A.I1., Tposu F0.A., Xapwtozos I1.P., Uetsepukos C.A., Ckpeinauk A.B.,
[ITabpatos B.I'.

JIT  T'marones B.B., I'octkun M.U, demun [.J1., Kemuyros A.C., Hoznpua M.A., ®egopos A.H.
JINMT  Kysemuna E.K., [Tamkosa M.M., Cemaiuko B.C., Cemanixo C.B.

Kparkasi anHoTaUMs U HAy4YHOe 000CHOBaHHe:

B pamkax mpoekra IuraHUpyeTcsl pa3BUBATh HANPaBJICHUS HCCIIeIOBaHMA HOBoW kosutaboparu FLAP (Fundamental & applied
Linear Accelerator Physics collaboration): nzy4uenne MexaHH3MOB 3JI€KTPOMArHUTHBIX B3aUMOJICHCTBHN U HOBBIC TIPHIIOKEHHS,
BKJIFOUAIOIIME CO3/IJaHNEe MCTOYHUKOB HEHTPOHOB, YIPABIISIEMOM reHepallii Pa3IMYHbIX BUJIOB AJIEKTPOMArHUTHOTO U3JIy4YeHUs],
BKJIIOUasi TU(PaAKIMOHHOE YEPEHKOBCKOE W TepareploBoe H3iydeHus B auanasoHe or 1 no 10 TI'u, pensiTMBUCTCKUMHU
aJIeKTpoHaMH. Pa3paboTka HOBBIX METO/IOB AUATHOCTHKH ITyYKOB 3apsHKEHHBIX YaCTHII, TECTUPOBAHUE U KaJIUOPOBKa IETEKTOPOB
YaCTHIl ¥ M3JTyYeHHUH /IS KOJUIAHIEPHBIX U JIPYTUX YCKOPHTENbHBIX KCIIEPUMEHTOB, BKIIIOYAsi CO3JaHHe KalnOPOBAHHBIX IO
BpPEMEHH MPOJIeTa My4YKOB BTOPUYHBIX HEHTPOHOB C SHEPTHSIMH OT TEIIOBBIX 10 20 M»aB.

O:xuaeMple pe3yJibTAThI M0 3aBepPIIEHUH MPOEKTA:

OCHOBHBIMH TTI00aTTFHBIMU PE3yIbTATAMH MTPOCKTA CTAHYT CIETYIOIINE:

— CO3J]aHH€ YHUKAJIbHOW HAayYHO-UCCIIEOBATEIbCKON YCTAHOBKM JUJISl U3YUYEHUS MEXAaHU3MOB I€HEpalMU AJIEKTPOMArHUTHOIO
U3TyYeHUs B Auana3one MiuuH BoiH oT 1 MM (CBY muanazon) mo 1 mM (y-H3IydeHHE), pealu3yIOIUXCs IPU B3aUMOICHCTBHA
MIyYKOB PEJIITUBUCTCKUX JIEKTPOHOB C BEIIECTBOM M BHEIIHUMU 3JIEKTPOMATHUTHBIMU MOJISIMU;

— pa3pa60TKa MNPUHIUIIKAIBHO HOBBIX TIIOAXOJ0OB K TICHCpAIWU JJICKTPOMArHUTHOIO MU3JIYUCHUSA C YIIPABIACMbIMU
XapaKTCpUCTUKAMU Ha OCHOBE UCIIOJIb30BaAHUA MPIHIGHeﬁ, H3TrOTOBJICHHBIX W3 q)yHKHI/IOHaJ'IBHBIX MaTepHaioB,

— pa3paboTKa HOBBIX HEpa3pyIIAIOMINX METOI0B JHATHOCTHKH ITyYKOB 3apsKEHHBIX YaCTHII,

— pa3paboTKa, TECTUPOBAaHUE U KAJTHMOPOBKA AETEKTOPOB 3apsHKEHHBIX YACTUI] M M3IydeHHUH 11t okcriepuMenToB Ha SPD u MPD
NICA;

— pazmo6nonor1/1qecxne HCCJIICA0OBAHUA C ITyUYKaMH YCKOPCHHBIX 3JICKTPOHOB U BTOPHUYHBLIX Y-KBAHTOB U HeﬁTpOHOB;
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— pa3pa60T1<a UMITYJIbCHOT'O HUCTOYHUKA HeﬁTpOHOB C HU3BCCTHBIMU XAPAKTCPUCTUKAMU Jid I/ICCJ'IC,HOBE[HPIIZ B obmacTtu
OKCTPpEMAJIIbHBIX COCTOSIHUH BEILIECTB;

— OKCICPUMCHTEI IO MMOUCKY I'MIIOTCTUYCCKUX YaCTHUI 3a paMKaM CM.

O)KlflllaeMble pe3yJabTaThl 0 MIPOCKTY B TEKYLIEM Ioay:
CO3,HaHI/I€ 1 ITYYKOBBIC UCTIBITAHUA JETCKTOPOB YaCTUIl HAa OCHOBE 6I)ICTpI)IX CHUHTUIIIIATOPOB.

PeFI/ICTpaHI/IH ITuwnm TI'o H3JIYy4YCHHUA OT aKTUBHBIX MPIIHeHeﬁ, OGJ’Iy‘-IeHHLIX IMy4YKaMU pEISITUBUCTCKUX 3JICKTPOHOB.
C03,HaHI/I€ BPEMAIIPOJICTHOI'O CTCHAA AJId PErUCTpalilui BTOPUYHBIX HeﬁT‘pOHOB.
HcneiTanus CIUHTUIIJIATOPOB Ha OCHOBE cTUIL0EHA AJid N - Y pa3acJICHus.

AKTHBHOCTH TE€MBI.

HaunmeHoBaHUHe aKTHBHOCTH PykoBoaurenu Cpoxu peaauzanuu
JlaGopatopust  OTBETCTBEHHBIC OT JITAOOPATOPHH Craryc
1. O6pabdorka, oundpoBka, H aHATIH3 Banann A.A. 2025-2027
¢uabmoBoii MHpOpMaLuK, IOJYyYEeHHOH Kaesunona E.A.
NPH NOMOLIH NY3bIPLKOBBIX KaMep AHaJH3 CTATHCTHKH

JI®BD Apakensa C.I'., banguna 3.1, beno6oponos A.B., bemsie A.B., biieko Bep.B., brieko But.B., borocnosckuit /I.H.,
Bymmvuna E.A., B.B., Koposkun [I.C., Kyxapes B.A., ITyxaesa H.E., PorageBckuii O.B., CadoroB A.B.,
Tposin A.YO., Tposn FO.A., UerBepukos C.A.

JINT  Kyspmuna E.K., [Tamkosa M.M., Puxsuukuii B.C., Cemamko B.C., Cemaniko C.B.

KparTkas anHoTauus U Hay4YHoe 000CHOBaHUe!
[MononHeHue 6a3bl AKCHEPUMEHTANBHBIX JaHHBIX B OOJACTH MHOXKECTBEHHOT'O POXKACHHS YaCTHI B AUMANa30HE JHEPrui
1- 300 I'3B, momy4eHHBIX B SKCIIEPUMEHTAX C My3bIPEKOBBIMU KaMEepaMH.

AHaM3 3KCIIEpUMEHTAIBHBIX JaHHBIX, OJIYYEHHBIX B 00JaCTH IPOMEKYTOYHBIX DHEPTHI B PEIATUBUCTCKOI sinepHON rsnke
Ha OCHOBE aBTOMOJEIBHOTO IMOJAXOAa M NPHUMEHEHHs CBOWCTB reoMeTpuu JloGaueBCKOro i OMHCAHUS MHOXECTBEHHOTO
POXKJEHUS YaCTULl.

Ilouck u HUCCIICA0OBAHNEC HOBBIX SIBICHUH B YCIOBUAX PETUCTPALINU «MATKHUX IIPOUECCOB» POKACHUA YaCTHL C BBICOKHMM
MPOCTPAHCTBEHHBIM U UMITYJIbCHBIM PA3PCIICHUEM, HCAOCTYITHBIM B COBPEMCHHBIX 3JICKTPOHHBIX SKCIICPUMCHTAX.

OsknaeMsble pe3yJibTAThI N0 3aBePIIEHNN AKTHBHOCTH

Co3znanne Heo0X0AUMOT0 000PYAOBAHUS IS OIM(POBKH (GUIEMOBOI HH(OPMAIIUH, TOTYYSHHOW IPH MOMOIIH ITy3BIPHKOBBIX
KamMep M B JJIEKTPOHHBIX JKCIEPUMEHTaX C (UKCHPOBAHHBIMH MHUILICHSIMH B YCIOBHUSX PErHCTPALMM MHOXECTBEHHOTO
pokaeHuss 4yacTuil B nuamazoHe sHepruil 1-300 I'»B. IloaroroBka ydeOHOI mporpamMmsbl IS CIIELUAINCTOB BBICIIEH
kBanuukanuu s npoekta NICA.

CpaBHEHHE pe3yNbTaTOB, MONYYCHHBIX NPHU IMOMOIIX IY3BIPHKOBBIX KaMep C pe3ylbTaTaMH MOJAEIHPOBAaHUS Ha OCHOBE
COBpPEMEHHBIX Mojieieid. BripaboTka pekoMeHIannil UIsi CTPATETud SKCIIEPUMEHTAIBHBIX HCCICOBAHNI HA YCKOPUTEIHEHOM
komiuiekce NICA.

[Ty6nukanmu pe3yapTaToOB aHANN3a JAHHBIX, TOJYYCHHBIX IPH MTOMOIIHN TY3bIPEKOBBIX KaMep.
O:xkugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKyIIeM IOy:
Co3znaHne 3JeKTPOHHOM 0a3bl JaHHBIX, TOTYYEHHBIX ITyTeM CKaHHPOBAHUS (OTOIIEHOK B 00pabOTKU CTepeon300paKeHHH.

OpraHu3zanus nporiecca COXpaHeHus: 1 00padoTKH MOTYyYEeHHBIX H300paKeHH C UCTIONB30BaHUEM Ha 0a3e Bo3sMoxHocTei JINT
OUsIN.

VrTouHneHue PE3YIbTATOB, NMMOJTYUCHHBIX HaA HpOHaHOBOﬁ ,Z[ByXMeTpOBOﬁ u OI[HOMC’I‘pOBOﬁ BOHOpOI[HOﬁ KaMepax.

2. HN3zydenmue riaypoKonoanoporoBbIx Baaaun A.A. 2025-2027
NMPOLECCOB, NPUKJIAIHbIE Koposkun /I.C.
1 06pa3oBaTebHbIe IPOrPAMMBI Hsrotosienune
Ha ycraHoBke «MAPYCSI» HaGop nanHbIX

JI®BD Apedrwes B.A., Apanacrer C.B., Acraxos B.U., basemer C.H., banguna 3.1"., beno6oponos A.B.,
Bborocnosckuit JI.H., bieko Bep.B., biieko But.B., bepnes A.1., bymmuna E.A., Knesuosa E.A., Kyxapes B.A.,
CagonoB A.b., Crapuxosa C.10., Cym6aeB A.Il., Tposa 0.A., YerBepuxos C.A., Xapsro3os I1.P.
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JINT  KopeunskoB B.B., Ky3smuna E.K., [Tamkosa M.M., Cemamixo B.C., Cemamko C.B.
JIT® Bboumapenko C.I.
JII  ®enopos A.H.

Kparkas aHHoTanus u Hay4yHOe 000CHOBAaHHeE:
DKCIepUMEHTAJIbHBIE HCCIIEOBaHUS TIyOOKONOAMOPOTOBEIX ¥ KYMYJIATHBHBIX pEakUWi Ha BBIBEICHHBIX IyYKax
Hyxmorpona- H (tectoBas 3ona SPD, ycranHOoBKa « MAPYCS»).

HpOBeﬂeHI/Ie KOpPpEISIMUOHHBIX 3KCIIEPUMEHTOB C peFHCTpaHHeﬁ rpynim 4acTull B KOHCYHOM COCTOSHHUHU, OAHA U3 KOTOPBIX
KyMYJIATUBHAasd. WUccnenoBanus B HpeﬂKyMyHHTHBHOﬁ u KyMyJ'ISITPIBHOﬁ obmactsax ¢ BBIBCICHHBIMU TOJISIPU30BAHHBIMHA
IMy4YKaMu.

OsknjaeMble pe3yJibTAaThI N0 3aBePIICHHN AKTHBHOCTH

HoBele sKcriepUMEHTaIbHBIE JaHHbBIE IT0 A-3aBHCHMOCTSIM PEIKUX HOATIOPOTOBBIX M KyMYJISITUBHBIX IPOLIECCOB 00pa30BaHMUS
ITHOHOB, KAOHOB U JIETKUX SICP B 3aBUCHMOCTH OT THIIA W SHEPTUH HAJCTAIOIINX SIAEP, UMILYJIbCa U YIJIa PETUCTPHPYEMBbIX
JaCTHIL.

HoBas MonepHU3MpOBaHHAs YCTAHOBKA, JOIOJIHEHHAs JETEKTOPAMHU JJIS UCCIENOBAaHUS KOPPEISALUOHHBIX 3KCIEPUMEHTOB:
MHOT'OKaHaJbHbII TaMMa- CIIEKTPOMETP, AETEKTOP MHO>KECTBEHHOCTH, HEUTPOHHBII AETEKTOP.

O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy :
BBoJ B 3KCIUTyaTaIMI0 MOJEPHU3UPOBAHHOTO MarHUTO-ONTUYECKOTO KaHana ycTaHoBKU «MAPYCSly.

PexoHCTpYKIHS SKCTIEpUMEHTAILHON 30HBI KaHaJa-ClieKTpomeTpa B hokyce F4.

Co3aHue HOBO CUCTEMBI COOpa TaHHBIX YCTAHOBKH.

BBog B 5KCITyaTallio TPEKOBBIX JETEKTOPOB.

Pa3paboTka u coznaHnne HEHTPOHHOTO JIETEKTOPA.

HcnblTaHne 4epeHKOBCKOTO AETEKTOpa.

TecTupoBaHue NPOTOTUIIOB JETEKTOPOB JUIsl 3KkcniepumenTa SPD.

IIpooikeHne SKCIIEPUMEHTOB Ha BbIBEIEHHBIX Iyukax Hyknorpona-H ¢ MakcuManbHO BO3MOKHOM HHTEHCUBHOCTBIO.
PazBuTne nporpamMm MoJIeMPOBaHNS 1 00paOOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX.

3. HeiiTponnas pe3oHaHCHas Banaun A.A. 2025-2027
CNEKTPOCKONHUSA IBenoB B.H.

M3rorosienue
Ha6op nannbix

JIOBD  Acraxos B.M., bannuna 3.1"., beno6oponos A.B., borocnosckuit [I.H., bymmvuna E.A., bneko But.B.,
breko Bep.B., Knesnosa E.A., Koposkun /I.C., Kyxapes B.A., Caponos A.b., Cymbaes A.Il., Tposu A.1O.,
Tposu 10.A., YerBepukos C.A., Xapsro3os I1.P.

JIH® Pebposa H.B.
JINT Cemamko C.B.

Kparkas aHHOTanus M1 HAy4Hoe 000CHOBAaHHUE!

OKcIepUMEHTaIbHOE HCCIIEIOBAaHWE METOJOB PErHCTPAllMi M W3MEPEHHS HEHTPOHHBIX PE30HAHCOB MPU TMPOXOXKICHUH
W3ITY4EeHUs, TCHEPHPYEMOro HEWTPOHHBIM HCTOYHHKOM, depe3 pa3iIndHble MaTepuansl. HeHTpoHHas pe3oHaHCHAS
CHEKTPOCKOIHS U pagrorpadus i U3yUeHNUS CBOWCTB MAaTEPHAIOB B SKCTPEMAIBHBIX COCTOSTHHAX.

Pa3BuTHe W WCClieZlOBaHHE METOJOB HEPa3pyIIAIONIET0 KOHTPOJS H3IEIUH M MaTepHUaNOB C IOMOIIBI0 TEIJIOBBIX H
SMUTETUIOBBIX HEUTPOHOB.

B pamkax pa3paboTKé METOIOB HEUTPOHHOI TOMOTrpaduy B PEKHME pEanbHOTO BPEMEHH Ha TEIUIOBBIX M PE30HAHCHBIX
HeliTpoHax OyzeT pa3pabaThIBaThCA ACTEKTOP HEHTPOHHBIX M300pakeHUI ¢ BBICOKHM IPOCTpaHCTBEHHBIM (20-50 MxM) u
BpeMeHHBIM (50-100 HC) pa3pemeHHeM, YTO MO3BOJUT HCCIIEAOBATh MIMPOKHUN CIIEKTP OBICTPOMPOTEKAIONINX MPOIECCOB B
obmactn (DU3MKH 3KCTPEMANbHBIX COCTOSHHN BEIIECTBA W MAaTEPHUANIOBEACHUS. METOH IMO3BONUT OMPEACNTATh (HU3HKO-
XMMHUYECKHI COCTaB MAIIMHOCTPOUTEIBHBIX MaTEPUAIOB, TA30BBIX MOJIOCTEH B CTPYKTYypEe KOHCTPYKIMOHHBIX MaT€pHaJoB C
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BBICOKOII aTOMHO# Maccoil. [[pyroe Ba)KHOE INPEUMYILECTBO HEHTPOHHOW paauorpaguu — BO3MOXKHOCTb BH3yaJIM3aLMH
BOJIOPOIOCOAEPIKAIINX BEIIECTB, HAXOISIIUXCS B METAIIIMUECKON MaTpHIIE.

O)KlflllaeMble Pe3yJbTaThl 10 3aBEPIICHUHU AKTUBHOCTH
HpaKTI/I‘{eCKaH pcajin3anud METOJla HEPA3pylIaromero U3MEpCHus MmapaMeTpoB MaTcpruaioB B SKCTPEMAJIbHBIX COCTOAHUMAX.
HpaKTI/I‘{eCKaH peain3anusd METOJia HEPA3PYIHAIOIIETO UCCICAOBAHNA KOMIIO3UIITUOHHBIX MAaTEPUAJIOB.

HccaegoBanrne BO3MOKHOCTH pa3pa60TKH CI1a00TOYHBIX DJICMEHTOB IHMTAHHS HA OCHOBE pacmaga HeCTaOMIbHBIX HU30TOIIOB,
TI0JTYy9a€MBbIX C IOMOIIBIO HCﬁTpOHHOFO HUCTOYHHKA.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIleM IOy :
YuncneHHOE M HKCTIEPUMEHTAIBHOE ONPEEICHUE ONTHMAIBHBIX XapaKTEPHCTHK NCTOYHIKA HEWTPOHOB.

3KCHepI/IMeHTaHLHOC OIPCACIICHUC ONTUMAaJIbLHOMN KOH(l)I/IpraIlI/II/I TOCTAHOBKHU SKCIICPUMCEHTA JJId obecneueHus HeO6XO,Z[I/IMOﬁ
TOYHOCTH U3MEPCHUA.

CoBepIICHCTBOBAaHNE METOANK PETUCTPALIMH [TAPAMETPOB HEUTPOHHBIX PE30HAHCOB.

W3mepeHne 3KCIEPUMEHTAIBHBIX CHEKTPOB HEHTPOHOB OT Pa3IMUHBIX MATEPUANOB, OOIYYCHHBIX MYyYKaMH YCKOPCHHBIX
3IIEKTPOHOB.

CoTpyaHHYecTBO 110 TeMe:

Crpana wimn T'opon HucTturyT Craryc YuacTHukH

MeKIyHapoaHAas

opraHu3anust

ApmeHust EpeBan EI'Y Cornamienue ABetucsiH A.
Anosa JL.
ApakensH B.
ApyTionsiH P.M.
BbanaGeksn A.
bapxynapsiH P.
T'arunsn C.

XoBxaHucsiH B.
XoBxanucsH I'.
UIIIId HAH PA Cornanienue Barpacapsan .
I'puropsn JI.
Koransn B.
Kouapsa B.P.
Mkprusia A.T.
MosgcucsH A.
Caxapsia A.
XapytyHsH X.
XayatpsiH X.
MMaxBepmsH A.
Bbenapycs Mpusnck HUU AT BI'Y Cornamenue Amnuenko C.
Bapeimesckuii B.I'.
Barpaxos K.I'.
Baxmanosa A.
Boasiren H.
I'puneBnu A.B.
I'ypukoBuu A.
Hemunenko M.
Kymnarosa T.A.
Jlobko A.
Maxkcumenko C.A.
Momnuanos II.
ITagnyOckas A.

Pogoa A.
Tuxomupos B.B.
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Bennkobpuranus Jlonnon

Poccus benropon

BnagukaBkas

T'aTunna

Jy6Ha

MockBa

Cankr-IletepOypr
Capos

Tomck

Yunu CaHTBATO

JAI@RHUL

benl'y

Opanau Bakyym
BTC "bacnuk"

HUIL KU I[TUAD

HIIA "Omera"
UDTII

Mapadon

MHPDOA

OUAH

CII6I'IryY
POALI-BHNND®

TITY

UNAB CTEPP
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CornaleHue

CoBMecTHBIC PabOTHI
Cornamenne

CornamreHue
CornamreHue
CoBMecTHBIC PabOTHI
CornamieHue

CornaieHue
CornaieHue

CornameHue

CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CornaieHue

CoBMmecTHBIE pabOTHI

Kaparaes I1.B.
®enopos K.
Ky6ankun A.C.
ApxanoB U.
Tunen M.O.
Kapnosckas E.A.
Kupnanos E.I1O.
Kupnanosa E.1O.
Kumun N.A.
Kienun A.
Ky6ankun 1O.C.
Ky6ankun 10.C.
®upcos I.I.
Kynos C.K.
CamkanamBum [1.I°.
3eneHoBa A.
Kysnenosa E.
Kum B.

Jly3anoB B.A.
babun B.U.
T'azuzoB .M.
CmupHoB A.A.
Boponynun A.B.
Kpossixos 10.B.
Py6anosuy 1. A.
YemypHoB A.C.
[Mamapun A.O.
PooxkoB MLA.
Kaprnos M. A.
Kum B.

bazapos 10.b.
T'opreer A.1O.
Kopotkos M.C.
CratinioBa E.M.
Xpucrtenko A.A.
Bynasckas A.
Byxkomnos A.
I'puropsena A.
TToreutuneia A.I1.
Cryuebpos C.I.
Toxraranosa M.
UYepenennukos 1O.
Illeenes M.
[IxuToB /.
3amopa-Caa .
Kynemos C.B.



HeiirpunHas ¢puzuka u acrpopusuka

02-2-1099-2010

N3yyeHue HEMTPUMHHBIX OCHMJLIISILMIA
U acTpopu3HUYecKHUe UCCIIeI0BAHNUSA

PykoBoaurenn Temsl: Haywmos /I.B.
OmpreBckuit A.T.

YyacTBy0lIHe CTPAHBI M MEXKAYHAPOIHbIE OPraHU3aIUM:
I'epmanns, Utanus, Kurait, Poccus, Pymerans, CIIA, Cnosakus, Typrus, @panmmst, Yexus, [lsetinapus, AmoHmus.

H3y4yaemas npodseMa 1 OCHOBHAs LieJIb HCCJICT0BAHMIL:

W3mepeHue napamMeTpoB HEUTPUHHBIX OCLUMIUISILMM U APYTUX CBOMCTB HEHTPUHO B DKCIIEPUMEHTAX PA3HOIO THUIIA, a TAKXKE
acTpoU3MUYEeCKUe UCCIEIOBAaHUS B HA3€MHBIX M KOCMHYECKUX dKCHEepUMeHTaX. [ J100anbHbIil aHannu3 NaHHBIX HEHTPHUHHBIX
IKCIIEPUMEHTOB, pa3pabOTKa SKCIEPUMEHTOB U CO3[JaHHe YCTAHOBOK HOBOTO THIIA.

IIpoekTsl 10 TEMe:

HaumeHoBaHuUe nMpoeKTa PykoBoaurenu npoexkra HIndp npoexra
1. JUNO Haywmos /I.B. 02-2-1099-1-2009/2026
3amecmumenu:
Andumos H.B.
T'onuyap M.O.
2. NOVA/DUNE OmnpbmeBckuit Al 02-2-1099-2-2015/2026
3amecmumenu:
Andumos H.B.
Cawmoiinos O.b.
3. TAIGA Bopoaus A.H. 02-2-1099-3-2015/2026
IIpoekTni:
HaumeHnoBaHnue npoexTa PykoBoauTtenun npoexra Craryc
JlabopaTtopuss OTBETCTBEHHBIE OT JIAOOPATOPHH
1. JUNO Haymos /I.B. Peamusarus
3amecmumenu:
An¢pumon H.B.
T'onuap M.O.

JIAIT  Awntomkun A.U., Antomkuna T.A., becconos H.C., bukremeposa C.B., bonbmakosa A.E., l'opuymikun F0.A.,
I'pomos B.O., I'pomos M.B., ImurpueBckuii C.I"., Jomkuko [I.A., 3aBanckuii B., Kopabnes /I.E.,
Kpacuomepor A.B., Ky3zunenosa K.1., Haymosa E.A., Hemuenok U.b., OnpmeBckuit A.I'., Peionnkos A.B.,
Canosckuit A.B., Cemonnn A.C., CmupaoB O.10., Coxonos C.A., Cotaukos A.Il., ®enocees /.B., Hanbmmes B.B.,
UYerBepuxoB A.B., Uykanos A.B., Illapos B.U.

JIAT banamos H.A., Kyrosckuii H.A.
JITD Herensnuk H.C.
JI®BD  Actaxos B.U., lllytos B.b.

Kparkas anHoTanusa n Hay4yHoe 000CHOBaHMe:
W3mepenne wmepapxum MacC HEHTPUHO B PEaKTOPHOM OKCIIEPUMEHTEe C JIMHHOW 0Oa3oil. [IpenmsmonHOE omnpeneneHue
napaMeTpoB HEUTPUHHBIX ocHMLIANUN. V3ydyeHne MOTOKOB HEHTPUHO OT pa3IMYHBIX UCTOUHUKOB: COJIHEUHBIX, F'€0 U APYTHUX.

OsxkugaeMble pe3yJIbTaThl 10 3aBePIICHUH IPOEKTA:

OnpeneneHne MOpsAKa MacC HEWTPUHO C TOYHOCTBIO > ~3 CHIMa, NPENU3HOHHOE H3MEpPEHHE CIIEKTpa PEaKTOPHBIX
AHTHHEHTPUHO, MIOMCK CTEPUIIBHBIX HEHTPUHHBIX COCTOSHUH, N3MEPEHNE MIOTOKOB COTHEYHBIX W TEOHEUTPHHO.
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O:xunaeMple pe3yJbTaThl 0 POEKTY B TEKYIIEM roay:

3aBepiieHue MOHTaxa W 3amyck yctanoBku JUNO, mpoBeneHue KaJuOpPOBOK JeTeKTOpOB. [loyyueHre MEpBBIX AaHHBIX U
MPOBEPKa HAa HUX Pa3paOOTaHHBIX AITOPUTMOB aHAIN3a. 3ayCK JIETCKTOPHBIX CUCTeM YcTaHOBKH TAOQO, HacTpoiika CUCTEMBI
KaJTHOPOBOK JETEKTOpa U MpHeMa TaHHbIX.

2. NOVA/DUNE? OuabmeBckuii A.T.

Peanusanus
3amecmumenu:

An¢pumos H.B.
Camoiinos O.B.

JAIT  Anromkun A.U., bBonpmakosa A.E., Bacuna C.I'., I'pomos B.O., Banosa A.Jl., Kammtkuaa A.U., Kimumos O.J1.,
Koxyxkanos B.A., Konynaesa JI.J., Kpecno U.E., Ky3nenosa K.H., Jlenckuii I1.11., Mopososa A /L., ITaBnos A.B.,
Pri0HukoB A.B., Cemonnn A.C., Cokonos C.A., CotaukoB A.Il., Crenanosa A.B., ®enocees J1.B., Hansimes B.B.,
YersepukoB A.B., Uykanos A.B., Illapos B.H., HlemrykoB A.C., Hlxkupmanos /1.C.

JIT® Kakopun N.A., Ky3smun K.C., MatBees B.A., Haymos B.A.
JIMT  bamamos H.A., bapanos A.B., [lon6ounos A.T'., Ky3nenos E.A., Kyrosckuit H.A.

JI®BD Enuk T.JI., MoBuan C.A., Baiirapames /[[., Canamatun K.P., Myxamemkanos E., Kekenuaze I'. ., Kosanes 10.C.,
Konecnuxos A.O., Bacunsera E.B., Asopckuit H.I1., bayrun B.B., Kam6ap bl.

KpaTkasi anHHOTanus U HAy4YHOe 000CHOBAHUE !
WsmepeHne wepapxuu Macc HeWTpuHO, HapymeHus CP-ueTHocTH W IpyrWX MapaMeTpoB OCHIUIANANA HEUTPHHO B
YCKOPHUTEIBHBIX KCIIEPUMEHTAX C JUIMHHOHM 0a30i. [IoMCK HOBBIX YaCTHII M SK30THUCCKUX PEaKIIUii.

O:xuaeMple pe3yJibTaThl 10 3aBepPIIEHUH MPOEKTA:

OmnpeneneHne MOpsAKa MacC HEUTPUHO W TTapamMeTpa HapyIHIeHus JienToHHOH CP-4eTHOCTH B YCKOPUTEIBHBIX SKCIICPUMEHTAX
¢ AMMHHOW 0a30i. [oOanpHBIM aHaNMM3 JaHHBIX HEUTPUHHBIX SKCIEPHUMEHTOB, Pa3padOTKa JKCIIEPHUMEHTOB U CO3IaHUE
YCTaHOBOK HOBOTO TuMA. [ToMCK HOBBIX YacTHII ¥ SK30THUECKUX PEeaKIInii.

OsxkugaeMble pe3yJIbTaThl 0 POEKTY B TEKYLIeM roay:

AHanms maHHBIX coObITHH AKcnepuMenTa NOVA, BKIrOUast 5K30THYCCKIE Peakiny U u3MepeHne uepapxuu Macc u CP (B Tom
YHCIIE B PE3yJIbTaTe COBMECTHOTO aHAIN3a Pa3HbIX SKCIEPUMEHTOB). [IpoBeieHne METOANYECKIX NCCIIeJOBAaHUN U pa3paboTKa
JIEKTPOHUKH CUUTHIBAHUS JIETEKTOPOB.

3. TAIGA Bopoaun A.H. Peanmsarus

JAIT  beswsseixos [1.A., biimaos A.B., I'pedentok B.M., I'puntok A.A., Kaparam X., JlaBpoBa M.B., ITopoxosoii C.1O.,
Ilan A., CagoBckuii A.b., lllatikoBckuii A.B., Illonran E.

JIH®  Poros A./J.
JI®BD T'op6ynos H.B.
JINT  Carprmes U.

KpaTkas aHHOTalUsl H HAy4YHOe 000CHOBAHHE:

Hccnenopanue TaMMa-M3JIydeHHs M 3apsKeHHBIX KOCMHMYECKHX Jydel B amamasone oHepruii 10°-10%3B meromom
PETHCTPaLMU YEPEHKOBCKOTO H3TydeHHs OT IUpokuX arMocdepusix nusHel (IIIAJI): u3ydeHnue BHICOKOIHEPTETHUECKOTO Kpast
CNEKTpa ApYalIINX ralakKTHYECKHX U BHETANAKTUYECKMX HCTOYHMKOB FaMMa-H3JIyu4eHHs], TOUCK IalakTHUeCKHX MIBATPOHOB,
HpHUMEHEHNE HOBOIO TMOPUIHOIO IIOAXOAa IS H3ydeHHs MaccoBoro cocrtasa KJI B mmamazome 10'4-10Y 5B, nsyuenne
aamnzotponuu KJI B obnactu snepruii 100 — 3000 THB.

O:xuaeMple pe3yJibTaThl 10 3aBepPIIEHUH MPOEKTA:

HccnenoBanue sHEPreTHUECKOro CIIeKTpa raMMa-KBaHTOB OT FJIAKTUYECKUX UCTOUHUKOB U TIOMCK HOBBIX HICTOYHUKOB raMMa-
KBaHTOB. MOHUTOPHHT IMOTOKA TaMMa-KBaHTOB OT OJM3KUX BHETraJaKTHYCCKUX UCTOUYHUKOB. [lorck ramma-kBanToB TaB-HOrO
JMana3oHa OT raMMa-BCILIECKOB M raMMa-KBaHTOB, CKOPPEIMPOBAHHBIX C HEUTPUHO BBICOKUX 3Hepruid. [Touck xocMuueckux
YCKOpHUTEJEH, B KOTOPBIX MPOTOHBI YCKOpsitoTcst 10 sHepruit 100 — 3000 TaB. UccnenoBanue MaccoBoro cocraBa KOCMUYECKHX
Jy4el B 00JIACTH MEPeXoa OT FaJJAKTHYCCKUX K BHETAIAKTUICCKUM JTydaM.

2 VYuaactue B OKCHEPUMEHTE DUNE BPEMEHHO IPUOCTAHOBJICHO 1O JaTbHENTIIeTo YBEAOMIICHUA.

155



O:xuiaeMbie pe3yJibTaThl 0 MPOEKTY B TEKYIEM TOay:

JanbHeiimuii  HaOOp W aHauW3 JAHHBIX JUII  BOCCTAHOBJIEHHS CIEKTpAa TIaMMa-KBaHTOB OT  TaJlaKTHYECKHX
HCTOYHHMKOB. BBeieHre B CTPOii 5-T0 YePEeHKOBCKOTO TENECKOMa, pa3paboTka M MOJArOTOBKa K paboTe HOBBIX Y€PEHKOBCKUX
JIETEKTOPOB.

AKTHBHOCTH T€MblI .

HanmeHoBanne akTHBHOCTH
Jlabopatopuss  OTBETCTBEHHBIE OT JlabopaTopun

1. Dxcmepumentsbi NA65 / DsTau u FASER

PykoBoagurenu Cpoxku peaausauuu

Craryc

Topnymknn F0.A. 2024-2026

Hab6op u 06paboTka qaHHBIX

JIATT Bacuna C.I'., Imutpuesckuii C.I'., Munoit M., Cagosckuit A.b., Coraukos A.Il.

KpaTkasi anHOTaUMs U HAY4YHOE 000CHOBAHUE !
UccrnenoBanme cBoiictB HeirpmHo Ha LHC. IlomMCKk HOBBIX JONTOXKHBYIIMX YACTHI: TEMHBIX ()OTOHOB W aKCHOHOB.
HccrnenoBanue mporiecca poXKACHUS Tay-HEHTPHUHO B IPOTOH-SACPHBIX B3aUMOICHCTBUSAX.

OsknjaeMble pe3yJibTAaThI N0 3aBePIIeHHN AKTHBHOCTH
W3mepeHue ceueHus B3aMMOIEHCTBHS BCeX THIOB HEWTpuHO B auamnazoHe sHepruil LHC. Onpenenenue orpaHndyeHuil Ha

poxaenue sk3otuueckux yactul Ha LHC. M3mepenue ceuenus poxxaeHus Tay-HeUTpuHo B pW-B3aumozeiicteusx Ha CERN
SPS.

OskugaeMble pe3yJIbTAaThl 10 AKTUBHOCTH B TeKYyIIeM IOAY:

Peructpanusi 3neKTpoOHHBIX HeWTpuHO, pokaeHHbIXx Ha LHC. IlepBast oreHKa ceueHUs B3aUMOJEHCTBHUS DJIEKTPOHHBIX H
MIOOHHBIX HeWTpuHO B TaB-HOM nuanazone sHepruil. [lonyueHne orpaHn4eHH Ha POKACHHE TEMHBIX (JOTOHOB U aKCHOHOB
Ha koynaiinepe. [lonydyeHue pe3yapTaToOB HCCIAEA0BAHUS IPOTOH-IAEPHBIX B3auMoAeiicTBHil B NA6S.

2. Jxcnepument Borexino/DarkSide

Cwmupnos O.10. 2024-2026

O0paboTKa JaHHBIX

JAIT  Bummnesa A.B., I'pomoB M.B., Kopa6bnes [I.B., JIeraaruna O.E., Camoiinos O.b., Cotaukos A.I1., Hlemrykos A.C.

Kpatkas aHHOTanus 1 HAy4YHoe 000CHOBAHHUE!

3aBepH.IeHI/I€ aHaJIn3a yHI/IKaJILHLIX JaHHBIX I[eTeKTOpa BOpCKCI/IHO. HOI/ICK qacTuly TéMHOf/i MaTCpI/II/I B BKCHepI/IMeHTG
DarkSide- 20k.

O:xugaeMsble pe3yJIbTATHI 0 3aBePIICHNH AKTHBHOCTH .
[MomyyeHre HOBBIX OTpaHWYCHHWH Ha pPEIKHE TIPOLECCHl M HECTaHIAPTHBIC B3aMMONCHCTBHS HEWTPHHO 10 JaHHBIM
Borexino. IMowuck yactuiy WIMP ¢ 4yBCTBUTEIBHOCTHIO, HA JBA MOPSAKA MPEBHIMIAIONICH COBPEMEHHBIE MTPEAEIIbL.

OsxkugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKYyIIeM IOAy:

[TosyueHne HOBBIX OrpaHMYeHUil Ha (QQPEKTUBHBIM MATHUTHBIM MOMEHT COJIHEUHBIX HEHTPHMHO U OTPaHMYCHUI Ha BKIA
HECTaHJAPTHBIX B3aMMOJCHCTBUI HEUTPUHO 1O JaHHBIM Borexino. [Tony4yeHne HOBBIX MPEIEIOB HA BPEMsI )KU3HH aproHa-36
110 OTHOLIEHUIO K ABoMHOMY K-3axBarty.

CoTpyaHHY€eCTBO 1O TeMe:

Ctpana win TI'opox HHcTuTyT Craryc YuacTHukH
MeKIYHAPOIHAS
opraHmu3anus
I'epmanus AxeH RWTH CoBmecTHBIE paOOTHI Mrams A. + 5 gen.
T'amGypr VYH-T CoBMmecTHBIE PaOOTHI Xarren K. + 3 gen.
Uranus Munan UNIMI CoBMecTHBIE PabOTHI Panyuum J[x.
®opMo30B A.
CanepHo INFN CoBMecTHBIE pabOTHI bozza K. + 3 uen.
Kurait Ilexun IHEP CAS CoBMecTHBIE pabOTHI Ban U. + 10 uen.
Poccus Hpkytck ury CoBMecTHBIE PabOTHI Bynues H.A. + 3 gen.
Mocksa HUUAD MI'Y CoBMecTHBIE PabOTHI YenypHos A.C.
+ 3 gem.
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Pymbinus
CrnoBakus
CIIA

Typuus
Opannus
Yexusa

[IBeiinapus

SIlnmoHus

Mbrypene
Bparucnasa
baraBus
Munnanamnonuc
Kem0Opumx, MA
Komymb6us, SC
AHkapa
Ctpacoypr
IIpara

bepn
Haros

Tokuo
®dykyoxa

ISS

CcuU
Fermilab
IUPUI

Harvard Univ.

UofSC
METU
CRN
Cu

Uni Bern

Nagoya Univ.
Toho Univ.

Kyushu Univ.
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CoBMecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

Oupy E.

IumkoBur @. + 4 yen.
Kymnep Jx. + 3 yen.
Mecoep M. + 2 gen.
Oenpaman I + 1 ver.
ITertu P. + 1 gen.
I'ynnep M. + 4 gen.
Hpaxoc M. + 2 ger.
BpoGen B. + 3 gen.
Jleiituep P.

Bebep M.

Kpecno U.

Caro V.

HIubys C. + 2 yen.
Apura T.



02-2-1144-2021

ITouck HOBOM (PU3MKHU B JIEITOHHOM CEKTOpE

PykoBoaurennb TeMbI: Mamanaunze 3.

YuacTByonue CTPaHbI U MeKIYHAPOAHbIE OPraHU3ALMM:

Benapycs, Benmukoopuranus, ['epmanust, ['pysus, Kazaxcran, Poccus, ®@panmus, Yexust, Anonus.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIl:

ITouck mokasareiabcTB HOBOW (u3nMku 3a mpenenamu CraHmaapTHOH Mojend ¢ TOMOIIbI0 H3MEpPEHHUsS OC3HCHTPHHHOTO

KOI'CpCHTHOI'O NMEpexoJa MIOOHA B JJICKTPOH (]J —C KOHBepCI/II/I) B IIOJIC s Jipa aJIIOMUHUA.

IIpoekT mo Teme:

HaumeHoBaHue MpoeKTa PykoBoauresis npoexkra udp npoexra
JlabopaTopus OTBETCTBEHHEIC OT J1a00PaTOPUH Craryc
1. COMET Hamanannze 3. 02-2-1144-1-2025/2029
R&D
Peanuzanus

JIAIT Bacunwes U.1., Bennuesa E.I1., Bonkos A.[l., EBryxoBuu I1.T"., EBTyx0Buu W.JI., Kanunnukos B.A.,
Kanesa E.C., ITaBnoB A.B., Cabupos b.M., Camapiie A.I"., Cumonenko A.B., Tepemenko B.B.,
Xy6amBunu X., [[Bepasa H., Yoxenu JI.111.

JIUT Tonepunze A., XBenenunze A.

JIT®  Asnabaes /[I., UcagsixoB A.H., Ko3nos I'.A.
JI®BD baitrapames ., Enuk T.JI.

KpaTkasi aHHOTaIMsI M HAYYHOE 0GOCHOBaHHUE:

IIporecchl ¢ HapyIIeHHEM JICIITOHHOTO YKca B CeKTope 3apspkeHHbIX jtenTtoHoB (CLFV) obecrieunBaioT BeCOMBIN BKIAI B
MOUCK HOBOHM (DM3MKM C YyBCTBUTEIBHOCTHIO K IapaMeTpaM IIHPOKOTO CIEKTpa HOBBIX (usmueckux moxeneit — SUSY,
Jy6neToB Xurrca, JOMOJHUTEIBHBIX Pa3MEPHOCTEH M, B YaCTHOCTH, MOJeJel, OOBACHSIOMNX HEPapXUI0 MacC HEHTPUHO.
HanGonee uyBctBHTenmbHOe wnccnenoBanne CLFV  obecneunBaeTcss — OKCIIEPUMEHTaMH, KOTOpPBIE  HCIHOJB3YIOT
BBICOKOMHTCHCHBHBIC MIOOHHBIC ITy4KH JUIs noucka nepexoqoB CLFV MI0OHa B 3JIEKTPOH — 3TO IKCIEPUMEHTHI: P —ey
(MEG B PSI, Ulseiinapus): p*—e‘ee” (Mu3e B PSI, IBelinapus) u korepeHTHas: Oe3HEUTPUHHASI KOHBEPCHS MIOOHA B
anektpoH B mone supa L N—e N (COMET B J-PARC, Snmonns; Mu2e B Fermilab, CIIIA).

OxkcriepumerT COMET HampasiieH Ha u3MepeHne Oe3HSHTPUHHOTO KOTEPEHTHOTO IIepexo/ia MIOOHA B JIEKTPOH B IOJIE spa
amoMuHNs. CHTHaTYpOl COOBITHSI KOTEPEHTHOTO OE3HEHTPHHHOTO [ —€  MpeoOpa3oBaHUs B MIOOHHOM aTOMeE SBJISICTCS
UCIYyCKaHHUE MOHOPHEPIeTUYECKOT0 OAMHOYHOIO JIEKTPOHA B OMNpPEJENICHHBI HHTEpBal BPEMEHH. DHEPrusi CUTHAIBHOIO
9NEeKTpoHa Juis amoMuHus paBHa 104.97 MaB, a Bpemst )kU3HH MIOOHHOT'O aTOMa COCTaBisieT 864 He.

Oto nenaer Oe3HEHTPUHHYIO LW —€  KOHBEPCHIO OYE€Hb IPHUBIICKATEIFHON C 3KCIIEPUMEHTAIBHON TOUKH 3peHHs. Bo-niepBbIX,
sHeprus e~ okosio 105 MaB HaMHOTO BbIIIe KOHEYHOH SHEPTHHU CIEKTpa pacnaa MiooHa (~52.8 MaB). Bo-BTOpBIX, TOCKOIBKY
CHUTHATYpPOIl COOBITHSA SBISIETCS MOHOYHEPTETUIECKHUHN 3JIEKTPOH, N3MEPEHHE COBIA/ICHUH He Tpebyercs. B-TpeTsux, 6obinoe
BpeMs )KU3HU 03HAYACT, YTO OH, CBA3AHHBIH C ITy4YKOM, MOXET OBITh yCTpaHeH. Takum 00pa3oM, HOMCK 3TOTO MpoIiecca UMEeT
MOTEHIMAN JUIA YIy4YIIeHUs] YyBCTBUTENBFHOCTH 32 CYET HCIIOJIB30BAHHS BBICOKOM CKOPOCTH MIOOHOB, HE MMes IPH 3TOM
CITyJaiHBIX (DOHOBBIX COOBITHH.

CyIecTBYIOT pa3InIHBIE TEOPETUIESCKIE MOJIENH, PEACKA3bIBAIOIINE 3HAYNTEILHBIC YPOBHU TYBCTBUTEIHHOCTH K TIPOIIECCaM
CMEIIMBaHUS 3apsDKEHHBIX JIenToHOB. HanGonee o6ocHoBaHHbBIe cpeau HuX — 310 Mojenu SUSY-GUT umu SUSY-Seesaw,
SIBILTIOIIIHECS. TipooinkeHneM SM. O030p COBPEMEHHBIX TEOPETHYSCKHX O00OCHOBaHUWI HAPYIICHUS JICITOHHOTO apomara, a
TaKXKe JAaHHBIX O TEKYIIMX SKCIICPUMEHTAIBHBIX Ipeeiax ¥ 0KUAaeMbIX YIyJIIeHUIX OblT caenaln Marciano, Mori u Roney.

Okcrepumerr COMET  Oyner mnpoBOIUTBCS C  KCIONB30BaHMEM JByxdTamHoro mojxona: ®asza-I u  daza-ll.
OkcnepuMeHTanbHas 1einb Pa3pl-l — 3TO JOCTHIKEHHE YYBCTBUTEIBHOCTH IS IIPOLIECCa MIOOH-2JIEKTPOHHON KOHBEPCUM HA
ypoBHe 3.1x10715, unm ¢ 90%-oit BepostHocThIO 7x10715, wro B 100 pas npesblnaeT cymecTByrommii npegen 7x10713,
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nony4yeHHbld komutaboparmeir SINDRUM-II B PSI na atomax 3omora (pu +Au—e +AuU). LHensto @asel-Il sBnsiercs SES
2.6x107"7, uro B 10 000 pa3 myumre, 4eM CyIIECTBYIOIHI SKCIIEpUMEHTaILHEIN peaen. Ofee pacueTHOe 3HaYeHue (HoHA s
®aswi-1 cocrapisieT mpumepHo 0.032 cobbIThs, ¢ K03 PuUIMeHToM 3aTyxaHus TpoToHoB 3x 107!, Jlna noctmxenus Tpebyemoit
YyBCTBUTEIBHOCTH M (OHOBOTO YpOBHs OyzaeT wucnonb3oBateest 8 DB TNPOTOHHBIM Iy4oK MOIIHOCTHIO 3.2 KBT
yckopurensHoro kommuiekca J-PARC (Slnonwmst). JIBa tuma nerexktopoB: CyDet (neTekropHasi cucTeMa LWJIMHIPUYECKON
nponopuronadbHoil kamepsl) u StrECAL (ctpoy Tpekep u anektpomarHuTHEINA KanopumeTp (ECAL)), OyayT ucmonb3oBaThes
U1 OOHApYKEHHS COOBITHII TPeoOpa3oBaHms I —€ | IS H3MEPEHHS (POHOBBIX COOBITHH, CBA3aHHBIX C ITYIKOM.

Crertmanuctel JUSIIT OMAM ycmemHO yd9acTBYIOT B monarotoButensHoM dtame dkcrepumenta COMET. [l @azwr-
corpymaukn OVISV U3roToBHIM M MPOTECTUPOBAIN BECh KOMIDIEKT CTPOy-TpyOok muamerpom 9.8 mm, amiroit 1.6 M (Oomee
2700 mTyk), a ansgs Da3pl-Il U3roToBAT BeCh KOMIUIEKT CTPOY-TpyOok mmamerpoM 5 MMm. Cnenmammctsl OUSUN akTuBHO
Y4YacTBYIOT B CO3IaHHUH CTPOY TPEKepa, HIIEKTPOMAarHUTHOTO KaJJOPHMETpa ¥ CUCTEMBI HCKITFOUSHHS KocMUYecKuX iydeii (CRV)
Ha 9Tamax MOJCIHMPOBAaHMSA W IIPOM3BOJCTBA HAYYHO-TEXHHYECKHX paboT. OHM Takke NPOAOIDKAT NPHHUMATH AKTHBHOE
ydactue B cOOpke M OOCHYy)XKMBaHMM 3THUX JeTekTopoB. Cneumanuctsl OUSM ywacTByIOT B aHajM3e IaHHBIX TECTOBBIX
n3MepeHuii u OyyT yuacTBOBATh B aHaJIM3e JaHHBIX SkcniepuMenta COMET.

OsxkugaeMble pe3yJibTaThl 10 3aBePIICHHH NPOEKTA !
3aBepuieHne cOOPKH, UCTIBITAHUN, KAINOPOBKH, YCTAHOBKH, UCIIBITAHUNH KOCMUKOW M TEXHHYECKOTO OOCIYXHUBAHHUS CTPOY
netextopa anst Paszel-l.

Pa3pa60TKa n onThuMu3anusg METola KaJ'II/I6pOBKI/I KPUCTAJJIOB IJIA KaJIOpUMETpa C YUCTOM ocoOeHHoCTeH OKCIICPUMCHTA!
HaJIMYUC MArHUTHOTO MOJIA U KAJIOPUMETPA BBICOKOT'O PA3PCIICHU.

MopenupoBaHue KOMIJIEKCHOHN NETEKTOPHON CHCTEMBI (TpeKep, KaTOpUMETp U T.1.).
VYdacTue B HOATOTOBKE, HHKEHEPHO-(DU3MUECKOM 3aITycke, coope n ananuse qaHHbIX Dazpr-l.
Hay4uHo-uccnenoBarensckast MporpaMma Io MpOU3BOJCTBY CTPOY-TPYOOK C TOJIIMHOM CTEHKH 12 MKM M IHaMeTpoM 5 MM.

I/ISMepeHI/IC BCEX MEXaHMYECKUX CBOMCTB U pa3pa60TKa CTaHApTOB IJI1 KOHTPOJA Ka4yeCTBa M3rOTOBJICHHBLIX HOBLIX CTPOY-
TpyOOK AMaMETPOM 5 MM.

[IpousBoncTBO CTPOY-TpYOOK nrameTpom S5 MM (okoito 1000 1mT.) AT MOJTHOMACIITaOHOTO MTPOTOTHIIA.
UzrorosneHne noaHOMacmTadHo# cTpoy-ctannuu B OV ¢ HoBeIMu TpyOKamu (12 MM, 5 MM), 1 I3MEpEHHS Ha ITydKe.
IToxroToBka, MaccoBO€ MPOU3BOACTBO U HCIIBITAaHUS CTPOY-TpyOoK st Passli-|l.

Yuactue B NMPOSKTHPOBAHWH, COOPKE, MOHTAXKE, HUCIBITAHUAX KOCMUKOW M TEXHHYECKOM OOCIY)KMBAHHU KallOpUMETpa B
II0JIHOM OOBEME.

VYyactue B coopke u obciyxkuBannu CRV mnst ®azpi-1 u @azwr-11.
VY4acTue B UCIIBITAHUAX IIYYKOM KOMIIOHEHTOB AeTekTopa uist Passr 1.

Vuactue B c60pKe, TCCTUPOBAHNU, MOHTAKEC U TCXHUICCKOM O6CJ'Iy)KI/IBaHI/II/I BCeH ,Z[CTGKTOpHOﬁ CUCTEMBI I ®daspr-l.

OsxnaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIEM Toay:
3aBepieHne cOOPKH, UCTIBITaHU, KaTMOPOBKHM, YCTAHOBKH U UCTIBITAHUI KOCMHKOH CTpOy netekropa st Pa3si-l.

Pa3paboTka n onTHMH3aIMs METo/1a KATHOPOBKH KPUCTAIIIOB IS KAJIOPUMETPA C yIETOM OCOOCHHOCTEH SKCIIepUMEHTA!
HaJIMYMe MarHATHOTO TTOJISI ¥ KaJIOpUMETPa BHICOKOTO Pa3pelieHusl.

MopennpoBaHue KOMIUIEKCHOH JIETEKTOPHON CHCTEMBI (TpeKep, KaJIOPUMETD H T.JI.).
VY4acTre B HOATOTOBKE HHKEHEPHO-(hH3NIecKoro 3amycka Passl-|.
Hayuno-uccienoBarenbckas mporpaMMa 1o IpOU3BOACTBY CTPOY-TPYOOK € TOIMIIMHOM CTEHKH 12 MKM U IHaMETPOM 5 MM.

H3MepeHne Bcex MEXaHUIEeCKHAX CBOWCTB M pa3padOoTKa CTAaHAAPTOB JUIS KOHTPOJIS Ka4eCTBa U3TOTOBICHHBIX HOBBIX CTPOY-
TPYOOK AHAMETPOM 5 MM.

Yyactue B MpOEKTUPOBAHUU U COOPKE KAIOPUMETpA.

VYyactue B coopke CRV st Dazpi-1.
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CoTpyaHHYecTBO 110 TeMe:

Crpana wim
MesKIyHAPOAHAs
opraHmu3anus
benapycs

Benukobpuranus

I'epmanus
I'py3us

Kazaxcran
Poccus

Opanmus
Yexus
Slmonus

T'opon

Munck

Jlonnoun

Hpesnen
Towmcu

Anma-Arta
Hosocubupck

ITapux
IIpara
Ocaxka
dykyoka
Lyky6a

Hucruryr

BI'Y
Nd HAHB

HUUA Al BI'Y
Imperial College

TU Dresden
GTU
HEPI-TSU
UG

iAo

Hsid CO PAH
HI'Y

IN2P3

Ccu

Osaka Univ.
Kyushu Univ.
KEK
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Craryc

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

YyacTHHKH

Anunnmk B.M. + 5 gen.
I'pabunkos A.C.
OpitoBuu B.A.
Xonmacesuu U.
[I&nxkoBrrii J1.B. + 3 gen.
Jlob6xko A.

Mucesuu O.B.

Knapk . + 4 gen.
Vauna U, + 6 e
3y6ep K. + 4 gemn.
Jlommmze /1. + 6 gen.
Hesumze I'. + 4 yven.
Torununze C. + 2 yen.
3aoposen M. + 3 uen.
I'puropses . + 6 uemn.
Bonnmap A. + 6 uen.
Kanycra @. + 4 gen.
®unrep M. + 4 gern.
Kyno H. + 14 uen.
Toxo JIx. + 8 uen.
Muxapa C. + 18 uemn.



Anepuas
(pu3zuka
(03)
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03-4-1146-2024

Helitponnas sinepHast pusuka

PykoBoaurenn: Komnau 1O.H.
Cenpimues I1.B.
IIsenos B.H.

YuacTBylouue CTpaHbl U MEXKIYHAPOIHbIE OPTraHU3ALMU

AszepOaiimxkan, Anbanusi, Apmenus, benapyce, bonrapus, borcsana, Bpasunus, Benrpus, Beernam, I'epmanus, I'pysus,
Eruner, Uanus, Utanus, Kazaxcran, Kuraii, Kyda, MATAT3, Monnosa, Mouromus, [Tonsina, Peciyonuka Kopes, Poccus,
Pymeiaus, CeBepnas Maxkenonus, CepOusi, CnoBakus, Crnoenus, CIIA, Taunana, Typuwms, Y30ekuctan, OUHISTHINA,
Opannus, Xopsatus, [IIEPH, Yexwus, [lIBeiimapus, TOAP, Snonuns.

H3yyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeTOBAHMI :

SAnepHo-pu3uyeckie HCCIENOBaHUS C HEHTPOHAMH TPAAWIMOHHO SIBIIIOTCS ONHUM U3 TPHUOPUTETHBIX HAIIPaBIICHUM,
pazBuBaembix B OUAN. Ha ceronusmnuii 1eHb 3TH UCCIEI0BaHUS MPOBOSATCS B paMKax HaydyHOU TeMbl «HelTpoHHas snepHas
¢uznka» (03-4-1146-2024). KoMIuiekcHOE HCITOJIb30BaHHe 0a30BBIX ycTaHOBOK JIH® — MMITYJIECHOTO UCTOYHMKA PE30HAHCHBIX
Heifrponos IPEH, umnynecHoro peakropa MBP-2 u anekrpoctarndeckoro reHeparopa OI'-5, a Taxke ycranHoBku TAHI'PA -
MO3BOJISIET TPOBOJMUTH SICPHO-(DU3MYECKUE HCCICIOBAaHHUS B IIMPOKOM JHMAlla30HE SHEPrMd HEHTPOHOB — OT XOJOIHBIX
HeiftpoHoB 0 ~20 M»>B, a ucnonp3oBaHHME BHEUTHMX HMCTOYHHMKOB HeiTpoHoB, Takux kak n TOF (LIEPH), mo3Bonser
paclIMpuTh AMaNa3oH YHEPTUN 10 HECKOJIBKUX coT M»aB.

PaboTel m mccnemoBaHWs B paMKax TEMBl HAIMPaBICHBI Ha PEaM3alldio 3amad, COPMYIHPOBAHHBIX B MPEIJIOKCHHUIX B
CemmneTHuit maH passutusg OVSAN 2024-2030 o HanpaBieHUIo «SaepHas usnukay.

dusnyecKue UCCIEN0BaHUSA MOKHO PA3JCIIUTh HA TPU HANIPABIICHUS:
— UCCIIeZIOBAaHNE HApYLICHUH (YHIaMEHTAJIbHBIX CHMMETPHUI BO B3aUMOZCHCTBUSIX HEHTPOHOB C SIApaMH, NOTYYSHUE SICPHBIX
JIaHHBIX;

— HccienoBanue pyHIaMEHTAIbHBIX CBONCTB HEHTPOHA, QHU3HMKA YIBTPAXOJIOAHBIX H OUYEHb XOJIOJHBIX HEUTPOHOB;
— IPUKJIAJHbIE U METOAUYECKHE UCCIIEJOBAHMS.

Hayunast nporpamma tembl «HeliTpoHHast siiepHast Gpusrka» OyIeT peaan30BbIBAThCS B paMKaX TPeX IMPOEKTOB: IBYX HAYUHBIX
(«MccnenoBanue B3aNMOACHCTBHS HEUTPOHOB C SiApaMH B CBOUCTB HeifrpoHay u «TAHI'PAY) 1 0gHOTO HAy9HO -TEXHHUYECKOTO
(«Mogepauzanus yckoputens 31'-5 u ero sKCIIepUMEHTaNbHOW HHPPACTPYKTYPBI»).

Pabots1 1o pazpaboTke KOHIETNH HCToUHNKa Y XH Ha MMITYyJIbCHOM peakTope, a Takxke pa3padoTKe METOAMKH pagrorpadun
Ha PE30HAHCHBIX HEHTPOHAX IUIAHUPYIOTCS BBIJCIHUTh B OTIEIbHBIE aKTHBHOCTH.

IIpoekTsl MO TeMe:
HaunmeHoBaHMe IpoeKTa PykoBoauTenun npoexra HIugp npoexra
1. TANGRA Komau 10.H. 03-4-1146-1-2014/2028
Pa3paboTtka u pa3BUTHE METOIa MEUCHBIX
HEHUTPOHOB JJIs1 OIpeieIeHUs] JIEMEHTHON
CTPYKTYpHI BEILIECTBA U U3YUEHUS SACPHBIX

peakuui
2. Mogaepau3zanus yckopurens O1'-5 u ero Hopomikesuu A.C. 03-4-1146-2-2022/2026
9KCIIEPUMEHTAILHON HHPPacTPyKTypHI
3. MHccienoBanus B3auMOIEUCTBHS [IIBenioB B.H. 03-4-1146-3-2024/2028
HEHUTPOHOB C AIpaMH U CBOMCTB HEUTpOHA Cenpiues I1.B.
IIpoekTsIi:
HaumenoBanue npoekra PykoBoauresn npoexkra Craryc
Jlaboparopuss OTBETCTBEHHBIE OT Ja0OPATOPUHU
1. TANGRA Konay I0.H. Mojeprsars

Pa3paboTka u pa3BuTHE MeTO/Ia MeYeHbIX
HEWTPOHOB /I/1 ONpee/IeHHs 3JIeMEeHTHOI
CTPYKTYPHI BellleCTBAa U N3Y4YeHUS S/ICPHBIX
peaxkuuii

Habop manuBIX
AHanu3 pe3yibpTaToB
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JIH® I'pospanos [., [Ipycauenko I1.C., Ckoit B.P., Tperbsaxosa T.1O., ®enopos H.A., Xapnamos I1.H., Xpamko K.,
IIsenos B.H.

JI®BD Anekcaxun B.10O., 3amsatun H.U., 3ybapes E.B., Poros F0.H., Canoxunkos M.I'., Cneniaes B.M.,
Xabapos C.B.

JIT  KpacuomepoB A.B., Cagosckuit A.b., Canamatun A.B.

Kparkas aHHOTAIINS 1 HAYYHOE 000CHOBaHME:

HNudopmanus 0 HSHTPOH-SIACPHBIX B3aUMOJICHCTBUAX KpailHe BakKHA Kak JUisd (YHIAMCHTABHOW, TaK W JJIs MPUKIATHON
¢usuku. OTCyTCTBUE Y HEHTPOHA AIICKTPUICCKOTO 3apsijia JACNacT ero YHHKAIBHBIM 30HIOM JUIS HCCIICJIOBAHUS SICPHBIX CHIL
OO0ycIIoBJICHHAs 3JCKTPUUCCKON HEHTPATBLHOCTHIO BBICOKAs MPOHHMKAMOIIAS CIHOCOOHOCTh HEUTPOHHOTO H3IIYUCHHSI JIETaeT
MEPCIICKTUBHBIM €r0 MPUMEHECHUE JIJIsl M3YYCHUS CTPYKTYPHI BEIIECTBA KaK HA SJCPHOM, TaK U Ha MOJICKYJISIPHOM YPOBHSIX.
HeHTpoHBI MIMPOKO HCIONB3YIOTCS U B MPHUKIAIHBIX IENAX: B JOCMOTPOBBIX KOMIUIEKCAX, YCTAHOBKAX HEPa3pyIIAFOIICTO
9JIEMEHTHOTO aHaJH3a, B YCTPOHUCTBAX IJIS MCCIEAOBAHUS OMMKAUINETO OKPYKEHUS OYPOBBIX CKBAXKHH (KapoTaka), a TaKKe,
MIPU CO3/IaHHUH IETEKTOPOB HEMTPOHOB ¥ raMMa-KBaHTOB, HCIIOJIb3YEMbIX Ha OOPTY OPOUTANBHBIX H CITYCKAEMbBIX KOCMHYECKUX
annapaToB Ul aHAIn3a rPyHTa U atMocdepbl HeOecHbIX Tesl. CBEACHHUSI O HEUTPOH-AACPHBIX PEAKIUIAX HEOOXOAUMBI U IS
MPOCKTUPOBAHHUS MIEPCIIEKTUBHBIX SIIEPHO-DHEPIeTHUSCKUX YCTAHOBOK, a TAKXKE ISl MOJCIUPOBAHUS PA3IMYHBIX MPHUOOPOB U
00BEKTOB, TaK WIIM MHAYEC B3aUMOCHCTBYIOLIMX C HEUTPOHHBIM M3iydeHueM. [lokazaTeseM akTyalbHOCTH HCCICJOBAHHS
XapaKTEPUCTUK HEHTPOH-SACPHBIX B3aMMOJCHCTBHI MOXKET CIY)KUTh TO, YTO CIHCOK HauOojiee BOCTPEOOBAHHBIX SIIEPHBIX
JAHHBIX MO OOJIbIIEHl YacTH COCTOMT W3 3alpoCOB, HANPSMYIO CBS3aHHBIX C HEHTPOH-SJICPHBIMU PEaKIUSIMH.

IMIpoekr TANGRA (TAgged Neutrons and Gamma Rays) HampaBieH Ha H3yueHHE HEHTPOH-SJIEPHBIX pEakIHuid C
UCIIONB30BAaHMEM METOAa MEYCHBIX HEHTPOHOB, IOWUCK HOBBIX MyTeH HCIOJNB30BaHUS HEHTPOHHBIX METOJOB B
(byHIaMEHTAJBHBIX ¥ MPUKJIAJHBIX HCCICIOBAHUAX, YCOBEPIICHCTBOBAHNE CYLICCTBYIOIIMX M CO3JaHHE HOBBIX ITOJXOIOB K
00paboTKe Pe3ysbTaTOB SICPHO-(DU3HUICCKHX SKCIepuMeHTOB. ONHOM M3 3ajady, pellaeMblX B paMKax MPOEKTa, SBILETCS
MHTEPIPETalys CYLISCTBYIOIIMX 3KCIEPUMEHTAIBHBIX TaHHBIX IO PEaKIHUsAM B3aUMOJICHCTBHS OBICTPBIX HEUTPOHOB C
ATOMHBIMH SAPaMH, UX CHCTEMATH3alus U Banunauus. [[pHopuTeTHBIM HaNpaBiIeHHEM PaboTHI SBISIETCS TOMYICHUE SACPHBIX
JaHHBIX.

O:xuaemMple pe3yJibTaThl 10 3aBepPIIEHUH MPOEKTA:
BrinonHeHne sKCIEpUMEHTOB M0 UCCIIEA0OBAHUIO YITIOBBIX paclpe/eIeHU pacCestHHbIX HEUTPOHOB.

DKcnepUMeHTAIFHOE HCCiIeoBaHue (1,Y) U (n’,Y)-KOPPesIuii.
TeopeTrndeckoe OnMMcaHUE HCCIIEAYEMBIX PEAKIIHHA.
IIpoBeneHue SKCIEPUMEHTOB 110 UCCIIEOBAHHUIO peakiyy (n,2n).

3akrouenne o mpuMeHuMocT MMH 11 BBITIOJTHEHHS SJIEMEHTHOTO aHaIH3a Mo4B. B cilydae MOJ0KUTENLHOTO pe3ysibTaTa
— CO3[JaHHEe TPOTOTHUIOB CTAI[IOHAPHOW H MOOWIBHOH YCTaHOBOK, a TaKKe METONMYSCKHMX PEKOMEHAANWH Mo WX
HCTIOJIB30BaHUIO IS LIEJIeH CeThCKOT0 X03SHCTBA U SKOJIOTHYSCKOTO MOHUTOPHHTA.

[NoxyueHHBIE IpH peanu3aiy HACTOSIIET0 MPOEKTa Pe3yJIbTaThl Oy IyT HEHHBI KakK I (PyHIaMEHTAILHOM, TaK ¥ IPUKIaIHON
Hayku. [loyydeHHblE SKCIIEPUMEHTAJbHBIC JaHHBIE MO BBIXOJAM M YIJIOBBIM DACIPENENICHUsIM Y-KBAaHTOB MOTYT OBITH
UCIIONIb30BaHbI ISl YBEJIWYEHHUs] TOUHOCTH MOJIEUPOBaHMs MeTogoM MoHTe-Kapio pa3nuyHbIX (DU3HUECKHX YCTaHOBOK.
Jpyrum TutaHUpyeMBIM NPHMEHEHHEM IOJYYCHHBIX AKCIEPHUMEHTANBHBIX PE3yNIbTaTOB SBISAETCS OBICTPBIA AIIEMEHTHBIN
aHann3. ONTHMU3MPOBAHHBIE MapaMeTpsl MOJENell MOTYT OBITh HCIIOJIB30BAHBI IS TEOPETHYECKOTO ONMHMCAHUS paHee He
M3YyYeHHBIX peaknuii. Pa3paboTaHHBIE MPOTOTHIEI YCTAaHOBOK JUIS 3JIEMEHTHOTO aHAIN3a MOYB MOTYT CTaThb OCHOBOW IS
CO3JIaHUS! YCTPOMCTB, TOJIE3HBIX /TSI THTEHCU(PHUKALIMH CEIBCKOTO XO3SIHCTBA 1 MOHUTOPHHIA COCTOSIHUSI OKPYIKAIOIIEH Cpebl.

OsxkugaeMble pe3yJIbTaThl 0 MPOEKTY B TEKYIEM roay:
W3mepeHns yrioBeIX KOPPENSIMN U CEYEHUH Ul XapaKTepUCTUUECKUX TaMMa-JIMHUN, HCITYCKaeMBIX MPOAYKTaMH PeaKiui ¢
OBbICTPBIMU HEUTPOHAMHU, C TOMOIIBIO AETEKTOPOB Y-KBAHTOB BHICOKOTO pa3peIlIeHHSI.

IToxroToBka 3KCIIEPHMEHTA 110 HCCIIEAOBAHUIO pEakIi (n,2n).

Pa3paboTka TEOpETHYECKOTO OIMMCAHUS VYIJIOBBIX pPACIpEelICHH raMMa-KBaHTOB, WCIYCKAaeMBIX IPH JEBO30YKICHUH
MPOAYKTOB PEeaKIuil ¢ OBICTPBIMU HEHTPOHAMHU.

HpOBC,HeHI/IC ITOJIEBLIX MCIBITAHUA MOOUILHOM YCTaHOBKH I ONPCACIICHNUA COACPIKAHUS YIjIepoda B IOYBE.
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2.  Mopepuusanus ycxkoputens OI'-5 u ero Jopomkesuu A.C.

. Moaepuauzanus
IKCIEPUMEHTAIBbHOI HHPPACTPYKTYPBI

Habop manuBIX
AHanus pe3ysbTaToB

JIH®  3aiineB N.A., 3enensik T.1O., Ucaes P.11., Konaua FO.H., JIuxaués A.H., CemenoB B.H., Ctynues K.E.,
Txauernexo C.H., Ynosuaenko K.H., Yermrypuenko . A.

KpaTkasi aHHOTAlUsI M HAYYHOE 0GOCHOBaHHUE:

ITpoekT HampaBieH Ha MOJEPHU3AIMI0 OCHOBHBIX CHUCTEM JJIEKTPOCTATHUECKOTO YCKOPHTENS 3apsDKEHHBIX dactur] JI-5,
Pa3sBUTHE MOHHO-JTYYEBBIX U KOMIUIEMEHTAPHBIX UM METOJOB HCCIEIOBAHMS 3JIEMEHTHOTO COCTAaBa M (PM3MYECKUX CBOWCTB
MPUIMIOBEPXHOCTHBIX CII0EB TBEP/BIX TEII.

Ilenv npoexma. OGecriedyeHre TEXHUYECKOH BO3MOXKHOCTH I peanu3andud HaydHoW mporpammbl [ITIT OUAN mo
HCCIICIOBAHHUIO PEAKINA ¢ OBICTPHIMH KBAa3MMOHOPHEPTETHUECKUMH HEHTPOHAMH, Pa3BUTHE SIEPHO-(PH3UIECKAX METOJOB
HCCIICOBAaHMS DJIEMEHTHOTO COCTaBa, peIIeHHE 3afad HEHTPOHHOTO paIMallHOHHOTO MAaTEepPHATIOBEACHUS, DPeaTn3arns
MIPAKTUIECKUX TPHIOKEHUH HEHTPOHHOW (QU3HKH; oOecreueHne TeXHUIECKOH BO3ZMOXKHOCTH IS PEeaTM3allii YHUKaJIbHBIX
ONIUH MHKPOITYYKOBOTO CIIEKTPOMETPA.

3aoauu npoexkma. OCHOBHOW TexHHUYECKOM 3amadeid IIpoekta sBiIsETCS BOCCTAHOBJIEHWE TUANa30HA SHEPTHM YCKOPEHHBIX
gactuil: 900 k3B - 4,1 M5B u nosbsimieHne Toka MOHHOTO myuyka A0 100-250MKA mpu COXpaHEHHHM 3HEPreTUYeCKOU
CTaOMJIBHOCTH MOHHOI'O IyYKa Ha ypOBHE HE Xyxke 15 3B, obecneueHre mpoCTPaHCTBEHHON CTaOMIBHOCTH MOHHOTO IMyYKa,
JIOCTATOYHOM TS pean3aliy OMIMA MUKPOITYYKOBOTO CIICKTPOMETpa / AEPHOT0 MUKPO30H 1A,

OCHOBHOM OpraHM3allMOHHOMN 3a/1auel BJISIeTCS 3aKJIajika ¥ pa3BUTHE KaJpOBOro MOTEeHIHaa /I 00ecIedyeHHs MOJIHOLIEHHOT O
BBITIOJTHEHUSI IPOEKTA B MEPCIEKTUBE MUHIUMYM 3-X CEMUJIETOK.

B 3amaun mpoekTa, Tak K¢ BXOIUT OOHOBIICHHE JKCICPUMCHTAIBHOW HHQPPACTPYKTYPHI YCKOPHTEIBHOTO KOMIUIEKCA, B
YaCTHOCTH, PAa3BUTHUC HOBBIX METOAOB MCCJICJOBaHUSA Q)HSI/ILIeCKI/IX CBOMNCTB IMOBEPXHOCTU MATEPUAJIOB, CHOCO6HI>IX JOIIOJIHUTH
U TOBBICUTH KayeCTBO MOJy4aeMOH HAy4YHOW MPOAYKIUH, HTCHCHU(HKAIMS MEXIYHapOIHOTO HAYYHO-TEXHHYECKOTO
COTPYIHUYECTBA, OpraHU3aIUs F03ePCKON MOIUTUKH, opmupoBanue 0aze IHO OUAU mexnabopaTopHOro yCKOPUTEIHLHOTO
LECHTpa AJId pCUHICHUS INUPOKOT0 CIIEKTPa YHUKAJIBHBIX HAYYHO-TEXHOJIOTHICCKUX 3ada4.

OCHOBHBIMU KPUTEPpHUAMU YCIICHIHOI'O BBINOJIHCHUA NPOCKTA SABJIACTCA: IMOJTYUYCHHUC IOTOKa HGﬁTpOHOB, JOCTAaTOYHOI'0 JIsA
IIPpOBCACHUA ﬂZ[epHO-(l)I/ISI/I‘ICCKI/IX SKCIICPUMEHTOB C 6LICTpBIMI/I HCI7[TpOHaMPI SHGPFGTH‘IGCKOﬁ CTaOUILHOCTH HOHHOI'O ITy4Kka,
I[OCTaTO‘IHOﬁ JJI CO3JaHUsI MUKPOITYYKOBOT'O CHCKTpOMeTpa/HI[epHOFO MUKPO30H/A.

O:xunaeMble pe3yJibTaThl 10 3aBepPLIEHUH MPOEKTA:

B pesynbrare BeimomHeHus [IpoekTa OyayT BOCCTAHOBJICHBI TEXHHYECKHE MapaMETPBl YCKOPHUTENS (PHEPTUS YCKOPSIEMBIX
gactun 4,1 MaB npu MakcuManpHOM Toke He Hibke 100MKA), gaTo mo3BomuT npoBoauth B OWSU uccnenoBanus peakuuii ¢
OBICTPHIMU HEWTPOHAMH, OOSCIIEYNT TEXHUIECKHE YCIOBHUS Il YCTAHOBKH MUKPOITYYKOBOTO cliekTpomeTrpa. K mMeromemycs
HEHTPOHHOMY T€HEpaTopy Ha OCHOBE ra3oBOH MHIIEHU OyneT no0aBiieH HEHTPOHHBIM T€HEpaTOp HAa OCHOBE TBEPAOTEIHHOM
JIUTUEBOW MUIIIEHH C 3aMeIUTeIeM, Moau(HUIIMpoBaHa Kamepa o0IydeHusI 00pas3iioB MOTOKAMU HUOHOB.

byner co3naHa HOBas cHeLMATU3HMPOBaHHAsS J1abopaToOpusl AJsl TOATOTOBKH OOBEKTOB HCCIEJOBAHMS, YKOMIIJIEKTOBAaHHas
KOMIUIEMEHTapHBIMH METOJAMH HCCJIEIOBAHMS ONTHYECKUX W DJIEKTPOHHBIX CBOMCTB IMOBEPXHOCTH, KaK JJUIMICOMETpPHS,
OTITHYECKAs U 3JIEKTPOHHAS! MUKPOCKOITHSI, METOIMKAMH1 UCCIIEIOBaHUS IIEKTPHUECKUX CBOMCTB HA IOCTOSIHHOM U IIEPEMEHHOM
TOKe (BOJIFTAMIIEPOMETPHSI, UMIIEAHCMETPHS).

Kpome MojepHHM3aUU U PACIIMPEHUs MPHUOOPHON 0a3bl YCKOPHUTEILHOTO KOMILICKCA OyIeT MpoBeAeHa 3aKiIaKa KaIpoBOro
norennuaia Ha ommkaiimme 20-30 net. K uMerommmMcs MeTonaM 2JIEMEHTHOTO aHaIN3a J00aBsITCS METOAbI aHAIN3a Ha OCHOBE
MTHOBEHHBIX I'AMMAa-KBaHTOB OT HEYIIPYTOI'O PACCESHUS HEUTPOHOB U HEUTPOHHO-aKTUBALIMOHHBIN aHAJIN3.

Mopepuuzanust OI'-5 B OUSIM, rme mmeroTcst BBICOKOKBATH(HIMPOBAHHBIE CIEIHMAIUCTBI, XOpOIIas AETEKTUPYOLIas
anmapatypa W LEeHHble HapaOOTKM MO HCCIEOBAaHMIO AaTOMHBIX sJep HEWTPOHAMHM, IAacCT BO3MOKHOCTH IIPOBEJICHUS B
KpPaTKOCPOYHOM MEePCIEKTUBE PsiZia HOBBIX, YHUKAJIbHBIX KCIIEPUMEHTOB 110 U3MEPEHHIO SJHEPTeTUUECKUX CIIEKTPOB U YTIIIOBBIX
pacrpeaeneHli 3apsHKeHHBIX 4acTHI] U3 peakuunit (n, o) u (n, p) / (o, n) 1 (p, n) ¥ UHTETPAIBLHOTO U AU PEPEHINATIBHOTO
CEUCHMH MOCIIeTHIX B MHTEPBae YHEPriid HEUTPOHOB 10 ~6 MaB, nporeccos esieHnst AaTOMHBIX siiep OBICTPBIMH HEHTpOHAMH,
AaKTHUBAIIMOHHOTO aHAJIN3a, IIPOBEICHUE IKCIIEPIMEHTOB B O0IACTH HEHTPOHHOI'O MaTePHAIOBEICHUS U .

BynyT BbBIMONHEHBI TEXHHMYECKHE IIPOEKTHl MaTepHajoBequeckoro xapakrepa mamst AO «Mukpony», I'K «POCATOMy,
kommuiekca NICA.

O)KI/IIIaeMbIe Pe3yabTarThl MO MPOEKTY B TEKYLIEM Ioay:
CepTI/I(l)I/IKaI_[I/ISI 1 BBOJ B OKCILTyaTallul0 YCKOPUTEIIA OI'-5 u ero OKCIICPUMCHTAJIbHBIX 3aJI0B.

3aMeHa CeJIbCHHOBOM CUCTEMBI YIOpaBJICHUA OIITOSJICKTPOHHBIM aHAJIOTOM.
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MoaepHu3aius CUCTEMbI paJUallMOHHOTO KOHTPOJIS U 3allUThI IEpCOHaa.
MopaepHu3aImsa KOMILIEKCa HOHHO-TTY9IEeBBIX CLICKTPOMETPOB.

BBenenune B sKCIUTyaTaluio TBEPAOTEIBLHOM JIMTHEBOW HEUTPOHIIPOU3BOIAIIEH MUIIICHH.
ABTOMaTH3aLIUsI CEPBUCHBIX CUCTEM YCKOPHUTETIS.

BrImoHeHUE TEXHUIECKUX MMPOESKTOB, B YaCTHOCTH, TipoekTa ¢ AO «Mukpon» (T. 3eneHorpan) «[IpoBeaeHne HOHHO -Ty9eBOM
00paboTKH TOTYITPOBOJHUKOBBIX IUIACTHH AuaMeTpoM 150 MM B kommdectBe 1m0 200 mT.», MPOEKTa MO HCCIICIOBAHHIO
paguanMoOHHON CTOMKOCTH TMOJIMMEPHBIX MaTepHasoB ISl CUCTEMBI OXJIaXAeHUs AeTekTopoB Kosutaiinepa HUKA, mpoekra
«MccnenoBanre 3aBHCHMOCTH UYyBCTBUTENbHOCTH ycTpoiicTtBa YJIKH-04P ot sHeprum HewtpoHoB» ¢ AO «CHHUII»
('K «POCATOM)» r. MockBa).

3. HccuaenoBaHus B3auMojeiicTBUs IIsenosn B.H. MozepHu3anus
HEHTPOHOB € SI/IPAMM U CBOWCTB Cenprmes I1.B. Habop naHHbIX
HEUTpOHA AHanu3 pe3yJabTaToB

JIH®  Anekceenok 0.B., AckuioBa A., Axmenos I'.C., bagasu B.M., bepukos /l., bop3akos C.b., Beprens K.H.,
By J.K., I'nmeneno FO.M., T'ony6xoB E.A., I'po3garnos [I.H., I'po3nos [.C., Jaamnsa I'.B., [xakxy P.,
Hmutpues A.YO., Jopomkesud A.C., Epramos A., )Kepnenkos K.H., 3axapos M.A., 3eitnanos 11.C.,
3enensik T.1O., 3unpkoBckas U., Karokos A.C., Kupumios A.K., Kyzaeunos B.JI., Kyaukos O.A., Kynun I'.B.,
JIe B.A., JIle X.K., JIe Y.M. Hart, Magan3ana A.W., Maxen C., Manenxuii A.B.,Manunun A.I'., Me3ennena JK.B.,
Mursina JI.B., Myssiuka A.1O., Hryen T.b. Mu, He3Banos A.I1O., Hexopomkos I1.C., Onpea 1.A., ITasnos C.C.,
IMoxorunosckwuii FO.H., [Tataes B.I'., Peopora H.B.,Cunoposa O.B., Cumoupuesa H.B., Ckoii B.P., Cnakosa 3./1.,
CrpenxoB A.B., Tackaes C.1O., Teiimypos 3.C., Tpetbsikopa T.1O., Typasioekynsi K., Y nosuuenko K.B., ®aun JI.T.,
®enopos H.A., ®ununmnosa O.C., ®pank A.W., DponrackeBa M.B., ®ypman B.U., Xpamxko K., Xpucrozosa I".41.,
Yanmrasa O., Uynpakos 1., Hlapanos 3.U. [lIsenoBa M.C., 3ux60m1x C., FOmma H.C., ®an JIsionr Tyan,
60 mrmxeHepoB, 2 pabounx

JI®BD Cymbaes A. I1., Eaux T.JI., 3 unxenepa

Kparkasi anHoTauus U HAy4YHOe 000CHOBaHUe:

SInepHble mpouecchl U CTPYKTYPHBIE H3MEHEHUsI B MaTepraiaX, HHAYINPOBAHHBIE ME/IJICHHBIMH, PE30HAHCHBIMH U OBICTPBIMH
HEHUTPOHAMHU M YCKOPEHHBIMH 3apsSOKEHHBIMU YacTULAMM, TpaauUUMOHHO uccieaytrcs B JIHO OUSAN. BsaumopeiicrBue
HEWTPOHOB C AaTOMHBIMH SIIPAMH TIPEACTABISET HHTEPEC KakK Ul GyHIAMEHTAIbHBIX, TAK U JUIS IIPUKJIaIHBIX HCCIIEAO0BaHMUMH.
KommnekcHoe wucmonb3oBaHue 0a30BBIX ycTaHOBOK JIH® — MMITymsCHOTO HMCTOYHWKA pe30HaHCHBIX HelTpoHoB WPEH,
uMnyinbcHOTO peakropa MBP-2 u anekrpocTarndeckoro reneparopa 31'-5 — mo3BoIseT MIPOBOAUTE IIMPOKHUIA CIIEKTP SIACPHO-
(bU3MYEeCKUX HUCCIIEJOBAaHUN B MIMPOKOM JIMarla30HE HSHEPruil HEWTPOHOB — OT XOJIOJHBIX HEHTpoHOB 10 ~14 M»1B, a
HCTIONB30BaHUE BHEIIHNX UCTOYHUKOB HEUTPOHOB, Takux kKak n_TOF (IJEPH), mo3BosseT pacimpuTh quana3oH SHEPTU 10
HECKOJBKUX cOT M»aB. @yHmaMeHTanbHBIE HCCIIEAOBaHUS, IpoBoAuMble B OtaeneHun saepHoi ¢usuku JIHO, BKiarouaroT
HapyIIeHHe MPOCTPAHCTBEHHON U BpEMEHHOW CUMMETPHH, N3yUeHHE MEXaHN3Ma AJEPHBIX PEaKIHi, CTPYKTYPhI aTOMHBIX SEP,
MIPOIIECCOB JAETCHMS, WHAYIMPOBAHHBIX HEUTPOHAMH, HEHTPOHHO-WHAYIMPOBAHHBIX PEAKLUUH C BBUICTOM JIETKUX YAaCTHIL,
CBOICTB HEUTpOHA KaK 3JEMEHTAPHOM YacCTULbl, CBOMCTB YJbTPAXOJOJHBIX U OYEHb XOJIOAHBIX HEUTPOHOB, KBAHTOBO-
MEXaHWYeCKUX 3(P(PEKTOB ¢ yIacTHEM HEUTPOHOB.

B JIH® taxxe Obun pa3paboTaHbl HCCIIEIOBATEIBCKUE MPOTPAaMMBbI JJIsl IPUKIJIAJHBIX MCCIIEA0BaHUH, TAKUX KaK MOIy4YeHHE
ACPHBIX NAHHBIX M HWHOOPMAIMU O PAAMAMOHHONW CTOWKOCTH MAaTEpPHaliOB IS SIAEPHBIX TEXHOJOTHH, YHEPTeTHKH U
TPaHCMYTAIlNH, PaJUAllMOHHBIN MyTareHe3 Ha OBICTPBIX HEWTpPOHAX, HEMTPOHHO-aKTHBAIIMOHHBIM aHANHW3 HAa TEIUIOBBIX U
SIUTEIUIOBBIX HEUTPOHAX, HEUTPOHHO-AKTUBALMOHHBIM aHajIu3 Ha MIHOBEHHBIX raMMa-KBaHTaX, JJIEMEHTHBIM aHalIu3 C
HCTIONb30BaHUEM HEWTPOHHBIX PE30HAHCOB, JJIEMEHTHBIM aHaIN3 Ha OBICTPHIX HEHTpPOHAX, aHAJIN3 3JEMEHTHOTO COCTaBa
TOHKHUX IUICHOK, UCCIIE0BAaHUE PAJUALIMOHHON CTOMKOCTH MaTEPUAIOB K BO3AECHCTBUIO YCKOPEHHBIX 3apSKEHHBIX YACTULL HA
IMy4KaxX 3JIEKTPOCTATHUECKOTO YCKOPHUTENS, pa3paboTKa pagualOHHO- CTOMKHUX HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUANOB C
HCIOJIb30BaHUEM IIyYKOB YCKOPEHHBIX MOHOB.

OskugaeMble pe3yJibTAThI 10 3aBePIICHUHN IIPOEKTA:
VYTOouHEeHHEe XapaKTEpHCTHK HM3BECTHBIX PE30HAHCOB, OOHapyXKeHHE paHee HEW3BECTHBIX. l3MepeHue cedeHMH peakiuid n
KOppEJSLUiA IPOIYKTOB B PE30HAHCHOI 00J1aCTH ¢ TOYHOCTBIO, TOCTATOYHOI [U1st nccnenoBanust P- u T-HeueTHBIX 2 dexToB.

Brmonaenne sxcnepuMenToB no uccienoanuio TRI u ROT addexToB B neneHnn, N3MEpeHNI0 MacCOBO-IHEPTETHYECKUX H
YIJIOBBIX PaclpeesIeHU OCKOJIKOB, MTHOBEHHBIX HEUTPOHOB U FaMMa-KBAHTOB; IOUCKY PENKUX U IK30THUECKUX MOJ J€JICHUS,
Kak ¢ ucroyibzoBanneM MBP-2, Tak # CTOpOHHMX UCTOYHHKOB.

IIpoBeneHne SKCIIEPUMEHTANBHBIX M TEOPETUYECKHX HCCIENOBAHUI HEHUTPOH-ANEPHBIX pEakUUil B IMUPOKOM JHAala3oHe
SHEpruil HaJeTaIONINX YaCTHII.
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HCCHCHOB&HI/IC 3aKOHa JUCHICPCUHU HeﬁTpOHa B HpeHOMHH}OHIGﬁ Ccpeac, B TOM YUCJIC B Clly4ae OOJIBIINX YCKOPCHHﬁ.

PazBute Mozeneli pacuera Tpancnoptra OXH n XH B MaTepuane HaHOAIMAa3HBIX OTpaKaTeled W paclIupeHne 00JacTH HX
MIPUMEHNMOCTH Ha JUAIa3oH TEIUIOBBIX HEHTPOHOB.

W3ydyenue cTpykTypbl IpaduTOB IMOCIE MX WHTEPKAIMPOBAHUS W HU3MEPEHHE CEUCHHH pacCestHUSl XOJIOAHBIX HEWTPOHOB
MHTEPKaIMPOBaHHBIMU IpaduTamu.

[Nonmy4yeHre TaHHBIX TS AACPHOIM YHEPTETUKHU U ACTPOPHU3UKHI: U3MEPEHUE UHTETPANBHBIX U TU(PPEepEHIIMATBHBIX HEHTPOHHBIX
CEUCHMIA, YTIIOBBIX KOPPEIAINi B 00JIACTH SHEPTHH OT XOJIOIHBIX HEHTPOHOB 710 cOTeH M»B.

[Nomy4yenne 1 n3ydeHUe pagualMOHHON CTONKOCTH Pa3IMYHBIX MaTEPUAIIOB, B TOM YHCIIE, IIEPCIIEKTUBHBIX I IPUMCHEHUS B
KadecTBE OTpaxkareliell M 3aMeuIhTeNeii HeHTpoHOB. Pa3paboTka M MCCIeJOBaHHE PaJAMAIMOHHON CTOMKOCTH 3JCKTPOHHBIX
KOMIIOHCHTOB, B TOM YHCJIC, pA0OTAIONIUX Ha HOBBIX (PU3NUYCCKHX MPUHIIATIAX.

Pa3pa60TKa C UCTIOJIb30BAHMUEM MOPOUIKOBBIX HAHOTEXHOJOTUN M HOHHBIX ITy4YKOB HpI/I60p0B OHCPICTUKHU U DJICKTPOHUKHU.

[TonydyeHre HOBBIX JaHHBIX ¥ MOHHTOPHHT JKOJIOTHUECKOW OOCTAaHOBKM B OTIENBHBIX perHoHax crpaH-ydacTHun OUSU c
nomonisio HAA.

HccnenoBanue BIUSIHUSL HEHTPOHHOTO OOJTy4EHHsI HA CBOWCTBA )KUBBIX OMOJIOTNYECKUX OOBEKTOB U TKaHEH.

HccnenoBaHue CIOUCTBIX CTPYKTYP, B TOM YHUCIIE, BBICOKOTEMIIEPATyPHBIX CBEPXIPOBOIHUKOB ¢ MoMoInbio MeToauk RBS, ERD
n PIXE.

BrimonHeHME 3JIeMEHTHOTO aHaIn3a Pa3INIHBIX 00BEKTOB KYJbTYPHOT'O HACJIC O,

Osicudaemole memoouueckue pe3yiomanol:
OnpeueneHI/Ie ONTUMAJILHBIX TEXHOJIOTHMH CHHTE3a U MOL[I/I(i)I/IKaHI/Iﬁ BCIICCTB AJI1 HMCIIOJIb30BaHUS B KAaUC€CTBEC OTpamaTeﬂeﬁ
YXH u XH.

Pa3pa60TKa MCTOAOB OYHMCTKH BOA U IMMOYB, OICHKHU KA4YCCTBA ITPOAYKTOB ITUTAHUA.

H3ydeHre nporeccoB HAKOIICHUS HAHOYACTHI] B OpTraHax )KMBOTHBIX M PACTCHHM, OIEHKA X BIIUSHUS Ha 3JJ0POBBE U3YIaEMBIX
JKMBBIX O0OBEKTOB.

Pa3paboTka METOAMKH HEpas3pyIIAIoNIero 3JEMEHTHOTO aHaIu3a Ha MTHOBEHHBIX raMMa-KBaHTax. YCOBEPIIEHCTBOBAHHE
CYIIIECTBYIOIIMX METOJUK aKTUBAIIMOHHOTO aHaJIM3a Ha TEIUIOBBIX U Pe30HAHCHBIX HEUTPOHAX.

Pa3paboTka MeTOZIOB aHaNM3a JIEKTPHUSCKUX CBOUCTB pa3pabaThIBaeMBIX MPUOOPOB JIEKTPOHUKH, SJHEPTETHKH U TATINKOB
HOHU3UPYIOIINX H3ITy4YeHUH Ha HOBBIX (PU3NYECKUX MTPUHIUTIAX.

[Mony4yeHHBIC B XOlle pealM3aliy NpoeKTa GyHIaMeHTaNIbHbIe pe3yIbTaThl OYAyT MMETh Ba)KHOE 3HAYCHUE IS HOHUMAaHHS
MEXaHHU3MOB HEUTPOH-SIIEPHBIX PEaKIMi M Pa3BUTHS TEOPETUUECKHUX TPeCcTaBIeHH 00 ATHX npoueccax. Mccnenoanue P- u
T-HeueTHBIX 3¢ (GeKTOB 1acT HHGOPMAILIMIO O BEIWYMHE BKJIaJa C1ab0ro B3aUMOJICHCTBUS B SIIEPHBIE CUIIBI U MOXKET CIIYXKUTh
aNbTePHATUBHBIM METOAOM orpezeseHus kodddunuenra cmemupanus Vud CKM-matuupt. [TonydeHue HoBoit nHpopmannu o
ROT u TRI-3ddexrax, a Taxke 3K30THUECKUX MOJAX AEJICHHsS MO3BOJIUT MPOSICHUTH OCOOCHHOCTH OJHOTO U3 3TAlOB 3TOrO
mpoIiecca - pa3pbiBa JIIIErocs siapa Ha GparMeHTsl. JJaHHbIe, TOTyYeHHbBIC TPH BHIMOJHCHUN HEUTPOHHO-ONTHYECKOMW YaCTH
NpOEKTa, OyAyT HEOOXOAUMBI [UISl CO3JaHUS HOBBIX 3aMeJIMTENei M oTpaxkateneldl HeiiTpoHoB. KpoMme TOro, oHHM MO3BOJAT
CYIIECTBEHHO NPOABUHYTHCS B Pa3pabOTKe METOMOB HEHTPOHHON MHMKPOCKOIMH M HCCICHOBAHHMSAX MArHHTHOH CTPYKTYpBI
Pas3IMYHBIX OOBEKTOB.

BrimoHeHNEe PHUKITATHOW MPOTPAMMBI MPOEKTa OYAET MMETh BaXKHOE COIMAIbHOE 3HAYEHHE U CIIOCOOCTBOBATH MPOTPECCY
9KOJIOTHYECKUX, MATEPHATIOBETUECKUX, aPXEOTIOTHICCKUX U HAHOTEXHOJIOTMUECKUX MCCIICIOBAHMMA, a TakKe MePCIeKTHBHBIX
pa3paboToK B 00JIACTH COBPEMEHHOH IEKTPOHUKH U 3HepreTHKH. Co3jaBaeMble U MOJIEPHU3NPYEMBIE METOIMKH JIEMEHTHOTO
U CTPYKTYpPHOTO aHaliu3a OyJyT BOCTPEOOBAaHBI BO MHOTHUX OTPACISAX YEIOBEUECKON JeSTEILHOCTH.

OsxkugaeMble pe3yJIbTaThI N0 NPOEKTY B TEKYIEM roay:

W3MepeHue yrioBbeIX paclpelesieHu raMMa-KBaHTOB, HUCIIyCKaeMbIX B PEaKLMU paJUaliOHHOTO 3axBaTa HEWTPOHOB
oOpasiamMu IpUPOJHOTO HUOOMS, M M3BJIEUCHHUE NAapLIUAIbHBIX HEHTPOHHBIX IIMPUH P-BOJIHOBBIX pe3oHaHcoB 35.85 3B, 42.15
3B, 94.14 3B.

Pa3paboTka METOIMKN ONpPEAEICHHs IUIOTHOCTEH MOTOKOB PE30HAHCHBIX M TEIUIOBBIX HEHTPOHOB MO CHJIBHBIM PE30HAHCAM,
Hanpumep, naaust (1.457 3B, 3.85 3B, 9.12 3B), cepebpa (5.19 3B) u 3010712 (4.906 3B).

Co3yiaHue yCcTaHOBKH 110 uccienoBanuio T-HedeTHbIX 3¢ dekToB B nenennu Ha kanane Nel peakropa BP-2.

HM3MepeHue BbIXOJIOB, YIJIOBBIX M SHEPreTHUECKUX pacnpeie]eHHil H30TOIOB BOAOPOa B TpoiHOM aenenun 252Cf,
Iposenenne u3mepennii peakuuii (N,a) mHa N, 180, 505258Cr pa GwICTpHIX HEHTPOHAX C HCIONB30BAHHEM TBEPABIX, TAK M
ra3oBbIX 0OPA3IIOB.
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OmnpezneneHne IEMEHTHOTO COCTaBa Psa apXCOoNOTHYECKHX 00pasloB METOJOM HEHTPOHHOTO PE30HAHCHOTO aHalIHW3a Ha
ycranoBke UIPEH.

Onenka aTMOCQEpHBIX BBHIMAJACHUA TKENBIX METAJUIOB B cTpaHax-yyactHumax OUSAU ¢ ncmonp30BaHMEM ITaCCHBHOTO U
aKTUBHOTO OMOMOHHUTOPHWHTA.

Pa3pa60TKa 9KOJIOTHYCCKH YHUCTBIX MCTOA0B OYMCTKHU CTOYHBIX BOJ U ITOYB.
Hoggsie PE3YIBTATHI 110 UCCIICTOBAHUIO BIIMAHUA HAHOYACTUIT METAJIJIOB 1 HeﬁTpOHHOI‘O N3JIYy4YCHHU HA )KUBBIC OPraHU3MBI.
IlogroToBka OKCIICPUMECHTA 110 UBMEPCHUIO CKOPOCTHU HeﬁTpOHa B BCIICCTBE.

I/I3MepeHI/Ie BCJIMYMHBI CABUTA cha'XSHXGH B 3KCIICPUMCHTEC IO MOJHOMY OTPaXC€HUIO HeﬁTpOHHOﬁ BOJIHBI OT peSOHaHCHOﬁ
CTPYKTYPbI (HpI/I YCJIOBUM MPCAOCTABJICHNSA BPpEMEHHU Ha COBPEMCHHOM HeflTpOHHOM pe(l)ﬂeKTOMeTpe BBICOKOT'O pa3pen1eHI/1;I).

Msmepenue ceyeHuit HEUTPOHHOTO paccesHus Ha noporike JJHA B 3aBUCHMMOCTH OT €T0 TUIOTHOCTH.

HonyquI/Ie MYTaHTOB JJid CCJICKIUU YCTOﬁQHBLIX K 3aCyX€ U 3aCOJICHUIO IMOYB COPTOB CEIbCKOXO03IMCTBEHHBIX paCTeHHﬁ.

AKTHBHOCTH T€MbI:

HauMeHoBaHMe AKTUBHOCTH PykoBoanTesu Cpoxu peanuzanuun
Jlabopatopuss  OTBETCTBEHHBIC OT JabOpaTOPUU Craryc
1. Co3naHue KOHIENTYAJIHHOTO MPOEKTA ®@pank AN 2024-2025
HCTOYHHKA YJIbTPAX0JIOAHBIX HEHTPOHOB Kysun I'.B.

(YXH) Ha nMIyJIbCHOM peaKkTope Peanmsams

JIH® 3axapo M.A., Muusina JI.B., My3biuka A.1O., Hezpanos A.1O., [Tokotunosckuii FO.H., Ctpenkos A.B.,
Typmeioexymnst K., 2 nmxenepa, 1 padounit

Kparkas aHHOTanMsA 1 HAyYHOe 000CHOBaHMe:

C MOMEHTa OTKPBITHS YIbTPaXoJOAHbIX HEHTPoHOB (YXH) B Mupe MmosiBUIICS L€l psii HHTEHCUBHBIX HCTOYHUKOB Y XH n
BEJIETCSI COOPYKEHHE elle HECKOJIBbKUX n3 HUX. B JIyOHe nctounuk Y XH oTCyTCTBYyeT, 4TO B 3HAUMTEIHHOW CTENEHU CBSA3aHO
¢ ocobenHocTsimu peaktopa UBP-2M. Ero cpeansst momHocTs 2 MBT oTHOCHTENBHO Mana i co3faHusi ucrounnka Y XH
HETIPEPHIBHOTO JEMCTBUSA, @ YacTOTa MOBTOpeHus 5 I’ CIMIIKOM BelMKa A TOTO, YTOOBI MOXKHO OBIO aKKyMYJIHPOBaTh
HEHTPOHBI, POXKAECHHBIE B KAXKAOM OTICIHFHOM UMITynbce. OHAKO MMITYJIBCHBIN MTOTOK TETIOBBIX HEHTPOHOB ATOTO peakTopa
OYEHb BEJHK, IOCKOJIbKY HHTEPBAJ MEXIY UMIYJIbCAMU B COTHH pPa3 NPEBBIIAET UX JUIUTEIbHOCTb.

Ocob6enHocTh0 Oymymero ucrounnka Y XH B OUSU sBisieTcst MMITYIECHBIN PEXUM HAMTONHEHUS JIOBYIIKH, TIPU KOTOPOM
HEHTPOHBI MOCTYMAlOT B HEE TOJBKO BO BpEMs MMITyJIbCa, a OCTAlIbHOE BpEMs JIOBYIIKA OCTA€TCS H30JUPOBAHHOIL.
[TpakTHyeckoe OoCyIIecTBICHHE ATOW WAEH 3aTPYAHEHO TeM OOCTOSTEIbCTBOM, YTO M3-32 HAINYMsI OMOJOTMYECKOW 3allUTHI
JIOBYIIIKA OKa3bIBAETCS YAAJCHHOM OT 3aMeUINTENs, B KOTOpoM reHepupyrorcss YXH, u nomkHa OBITH COeTUHEHA C HUM
TPaHCIIOPTHBIM HEHTPoHOBOZOM. [IpH 3TOM pa3dpoc BpeMeH IpoJieTa TpaHCIOPTa MOXKET 3HAYNTEIbHO NPEBbIIIATh HHTEPBAJIbI
MEXJIY HMITyJIbCaMH, JIMIIAs CMbICIIa caMy HACK HakoruieHus. s pemieHust 3Tod mpoOiembl B paboTe Mpeiaranoch
UCIIOJIb30BaTh CHELUAIbHOE YCTPOHCTBO — BPEMEHHYIO JIMH3Y, J03MPOBAHHO MEHSIOLIEE YHEPTHI0 HEHTPOHOB MO Mepe UX
MpUXOZa B 3Ty JHH3Y. Takoe YCTPOWCTBO IO3BOJSET BOCCTAHOBHUTH HMITYJNBCHYIO CTPYKTYpPY HEHTPOHHOTO ITy4Ka
HEMOCPEICTBEHHO NEePe BXOAO0M B JIOBYIIKY.

B nocnenHee BpeMs ujiesi UMITYyJIbCHOTO HANOJHEHHE JOBYMKH Y XH sBiseTcss mpeiMeToM HWHTEHCHBHOTO OOCYXKICHHS B
nurepatype. Bo3HMKIM anbpTepHAaTHBHBIE MOAXOABI K BPEMEHHOH (DOKYCHPOBKE HEHTPOHOB M METOAAM 3aMeijIeHHs Ooiiee
OBICTPBIX, TaK Ha3bIBa€MbIX OYEHb XOJOAHBIX HeirpoHoB (OXH) nmo suepruii, xapakrtepHeix i YXH. IlosBuinch
TeopeTHdecKre pabOoThl TMOCBSIIEHHBIE acleKkTaM (OPMHPOBAHHUS HEHTPOHHOTO WMMITYJIbCa BPEMEHHOW JIMH30H, a Tarke
0COOEHHOCTH BPEMEHHOI CTPYKTYPHI ITydKa HEUTPOHOB MIPH MCIIOIBb30BAaHUH (hIIumIepa-3aMeInTeNs C CHIBHBIM MarHUTHBIM
moyieM. B pesynpTare MOSBHICS 3HAUMTENBHBIH HA0Op HWAEH M MPEIOKEeHHI, KOTOpBIE MOTYT OBITH ITOJIOKEHBI B OCHOBY
IIPOEKTa HOBOrO HcTouHuka Y XH.

Llenbro paboT B pamMkax «AKTHBHOCTH» SIBIISIETCSl JOPMYJIMPOBKA Ha OCHOBE aHAJIN3a KaK YK€ UMEIOIINXCS, TaK U HEKOTOPBIX
HOBBIX HJIeH Kacaromuxcs Tpancnopra Y XH, 3BoIionuy JUIMTeNbHOCTH HEHTPOHHBIX CT'yCTKOB M (JOPMUPOBAHUS ONTHMAIILHOM
BPEMEHHOU CTPYKTYpPHI CTYCTKOB Ha BXOJE B JIOBYIIKY, KOHIENIUHN HcTouHNKa Y XH Ha nmmynbcHOM peakTope. TakoBbIM
MoxeT ObITh Kak umMetomuiics B JIH® peakrop OUSAU NUBP-2M Ttak n npoextupyemsiit peakrop HEIITYH. Ilpennonaraercs,
4yT0 KOHe4HbIH criekTp Y XH Ha Bxoze B n0oBymIKy Oy/aer copmupoBan myteMm 3ameanennss OXH.

O:xugaeMble pe3yJIbTAThI N0 3aBepIIEeHNH AKTHBHOCTH:
Co3nanue KOHIENTYILHOTO MPOEKTa HCTOYHHUKA YIBTPAX0JI0JHBIX HeUTpoHOB (Y XH) Ha HMITYJIbCHOM peakTope.

167



O)lmaaeMme pPe3yJabTarThbl MO0 AKTUBHOCTH B TEKYLIEM Toay:
CO3,HaHI/I€ KOHIICIITYAJIbHOT'O IMTPOCKTAa UCTOYHHKA VYXH Ha HUMITYJIbCHOM PEAKTOPE.

Odopmienne 1 ogava 3assBKM Ha OTKPHITHE MPOEKTA MO CO3IaHMI0 HCTOYHHKA Y XH.

2. HeiiTponHasi pe3oHaHCHas cniekTpockonusi  Bamgun A.A. 2025-2026
IIsenos B.H.

Usrorosnenue
Habop manuBIX

JIH®  Pebposa H.B.

JI®BD Actaxos B.U., bannuna 3.I"., bemo6oponos A.B., borocnosckuit JI.H., Bymmvuna E.A., brnexo But.B.,
bnexo Bep.B., Knesnosa E.A., Koposkun /I.C., Kyxapes B.A., Caponos A.b., Cemanixo C.B., Tposu A.1O.,
Tposa F0.A., YerBepukos C.A., Xapsto3os I1.P., [llumanckuit C.C.

Kparkas aHHOTAanusg 1 Hay4YHOe 000CHOBaHMe:

OKCIIepUMEHTAJIFHOE HCCIICZIOBAHHE METOAOB PETUCTPAIlMM M H3MEPEHHUs] HEHTPOHHBIX PE30HAHCOB MNPH MPOXOKICHUU
U3IIy4EHUs, TEHEPUPYEMOIO0 HEHUTPOHHBIM MCTOYHHMKOM, 4Yepe3 pasiluuHble Marepuainsl. HeWTpoHHas pe3oHaHCHas
CHEKTpOCKONHS ¥ paguorpadus JJisi U3yUeHHs] CBOMCTB MaTepPHAIOB B OKCTPEMAIIbHBIX COCTOSTHUSIX.

PasButne u HCCIICAOBAHUEC MCTOJOB HEPA3PYIIAKOIICTO KOHTPOJIA I/IS,HCJIHI;‘I U MaTCpruajOoB C IMOMOINBKO TCIUIOBBIX H
OIIUTCIIIIOBBIX HeﬁTpOHOB.

B pamkax pa3pabOTKH METOJOB HEUTPOHHOH TOMOrpaduu B PEKHME pEalbHOrO BPEMEHH Ha TEIUIOBBIX M PE30HAHCHBIX
HEeWTpoHaxX OyneT pa3pabaThlBaThCsl AETEKTOP HEHTPOHHBIX M300pa)K€HHH C BBHICOKMM NPOCTPaHCTBEHHBIM (20-50 MkM) u
BpeMeHHBIM (50-100 HC) pa3pelnieHHeM, YTO MO3BOJUT HCCIENOBATh IIMPOKUIN CHEKTP OBICTPOIPOTEKAIONUX MPOLIECCOB B
obnactu (pUBMKM SKCTPEMANIbHBIX COCTOSIHHM BELIECTBA M MaTepUallOBEACHUs. METOa IMO3BOJUT ONpeneisaTh (GpHU3MKO-
XMMHUYECKHH COCTaB MAIIMHOCTPOUTEIBHBIX MaTepPHajoB, Fa30BBIX MOJOCTEH B CTPYKType KOHCTPYKLIMOHHBIX MaTEPUANOB C
BBICOKOI aTOMHO# Maccoil. Jlpyroe BakHOE NPEMMYIIECTBO HEHTPOHHOH paxuorpaduu — BO3MOXKHOCTH BH3YaIH3ALNH
BOJIOPOZOCOIEPKAIINX BEIIECTB, HAXOIAIIUXCS B METAIUTNIECKONH MaTpPHIIE.

OsknaeMsble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH:
[MpakTryeckas peanu3anys METOa HEpa3pyIIAOIIET0 M3MEPEHHs MapaMeTpPOB MAaTEpHaJOB B SKCTPEMAIBHBIX COCTOSHHSAX.
[MpakTryeckas peaau3alyst METO1a HEpa3pyIIaoIIero HCCIISA0BAHUS KOMITIO3UIIMOHHBIX MaTepPHAOB.

HccnegoBanne BO3MOXKHOCTH pa3pa60TI<H C1a00TOYHEIX DJEMEHTOB IMUTAHUS HA OCHOBE pacmazia HECTAOUILHBIX HU30TOIIOB,
MOJIy4aeMbIX C TIOMOLIbIO HEﬁTPOHHOFO HCTOYHHUKA.

OsknaeMble pe3yJibTaThl 10 AKTHBHOCTH B TEKYIIEM IOy:
YncneHHoe 1 HKCTIEPUMEHTAIIBHOE OINIpeIeIeHNE ONTHMAIIBHBIX XapaKTePHCTHK NCTOYHUKA HEHTPOHOB.

DKCIEePUMEHTAIBLHOE ONPEACICHUE ONTUMAIBHON KOHPUTypaIiy TOCTAHOBKH SKCIIEPUMEHTA JIJIs1 00eCeueH st He00X0 MO
TOYHOCTH U3MEPEHUS.

COBepH.ICHCTBOBaHI/Ie MCTOAHUK pErucTpanuu rnapameTpoB HGﬁTpOHHBIX PE30HAHCOB.

H3MepeHne 3KCIepUMEHTANbHBIX CICKTPOB HEHTPOHOB OT Pa3IMYHBIX MAaTEPHAJIOB, OOJIYYCHHBIX IyYKAMH YCKOPEHHBIX
3JIEKTPOHOB.

CoTpyaHH4Y€eCTBO 10 TeMe:

Ctpana win T'opon HHcTuTyT Craryc YyacTHukH
MesKTYHApOaAHAast
opraHusanus
AzepOaiimxan baky BI'Y CoBmecTHBIE pabOTHI I'amxuesa C.P.
UI'T HAHA CoBmecTHBIE pabOTHI Anues Y.C.
I'yceiinos JI.A.
HPIT HAHA CoBmecTHBIE pabOTHI Camenos O.A.
Anbanns Tupana uT CoBmecTHBIE pabOTHI Jlazo IT. + 3 gen.
ApmeHust EpeBan HUIINKH CoBMecTHBIC PabOTHI CumomnsiH A.E.
Xansarau [ A.
Benapycs I'omens NPE HAHB Cornamenue Mumenxo E.B.
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Bonrapus

BorcBana
bpaszunus
Benrpus
Bretnam

I'epmanus

I'py3us

Eruner

Nunusa

Uranus
Kazaxcran

Kuraii
Ky6a
MAT'ATOD
Monnosa

MoHnronus

ITonwmra

Munck

XoHHUKH
IInoBauB

Codus

Ilananne
HrabyHna
bynanemr
Jamar
XaHou

Maiinig
MioHxeH
Towmcu

Anexcanapus
T'uza

Kanp
[Iuoua-315-KoM
Onp-MaHcypa

Anmxan

Bapanacu
Pum
Anma-Arta

Acrana
Ks3putopna

Tlexun
Cuanb
I'aBana
Bena
Kumnnes

VYnaun-barop

Bporyias
I'mansck
Kpaxos
Jlom3n
JTro0muH

Omnoie

BI'y
N5b HAHB

HHWU AT BI'Y

HITI] HAHB
TIP3
PU

UFT
IE BAS
INRNE BAS

BIUST
UFSB
RKK OU
DNRI

I0OP VAST
VNU

JGU

TUM

AIP TSU

TSU
VH-T
CuU
NRC
MU
MU

MZU

BHU
ENEA
nsao

EHY
KasHUIP
KY

PKU

NINT

UH
MAT'ATD
UMb AHM

nx

GCRA
NRC NUM
uw

GUT

INP PAS
UL

UMCS

uo
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CoBMmecTHBbIE pabOTHI
Cornamenne

CoBmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
Cornamenne
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE PabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

Kcenesnu B.K. + 3 ygen.
Cynauk A.B.

Maxkcumenko C.A.
+ 2 4e.

Hrnarenko O.B. + 4 gen.
Kynun M.B.

bana6anos H. + 2 ven.
Mapunosa C. + 3 uen.
AmnrenoB A. + 5 den.
Agpamos JI.

Pyckos U. + 4 gen.
Pyckos T.

CrostHoB Y. + 2 yen.
Xunnxays I'. + 1 gen.
Yoana A.T'. na JIy3
Meszapoc-banunt A.
Tpan Tyan An

JIe Xonr Kxsem + 2 gen.
®am J[unr Kuanr + 5 yen.
Puc 1.

Krenxe .

Jokanapunze I'. + 4 yen.
CamoxxankoBa H.A.
lerexaypu 1. + 5 yen.
banasu M.C. + 3 yen.
epud M.

Wbparum M. + 3 gern.
s Camman X. + 5 ger.
Camnax M. + 2 gemn.

Myrtykymapan boze
+ 2 yen

Kymap A. + 3 yen.
Kapra M. + 2 gen.
I'mymenko B.H.
Jlennuk C.I'.

Omaposa H. + 5 yen.
Hyticembexon b.A.
Amnazos H.

Wxan 'yaxysit

Cyn Uxaoxys + 3 ger.
OnsuH [lenpepo I'oHcanec
®ecenko C.

Pyns JLB.

Yenoii JL.E.

Yoxsipnan A.T.
Bamxunnasam H. + 2 gen.
Xyyxauxyy I'. + 3 gen.
Kocuop I'. + 5 yen.
busiok M. + 4 yen.
IOpkoBcku . + 1 yen.
AnmxeeBcku 1O. + 3 ver.
XKyk E. + 3 gen.
Scunbckas b. + 7 yen.
Baunasek M. + 5 gen.

Padyp M.



Pecny6mka Kopest

Poccus

OtBo1k (CBepk)
ITo3nanp

IIxoxan
Ceyn
Trmxon
ApxaHTenbCcK
Bbopoxk
Bnagukaskas

Bopounex
TI"aTunna

I'po3HbIit
HonronpynHerit
Jonenx

Hy6na

ExarepunOypr
Enrpikaeso
HBaHoBo

MxeBck
Hpkytck

Kanununrpan
MockBa

NCBJ
AMU

PAL
Dawonsys
KAERI
CADY
VBEBB PAH
cory

BI'Y
HUIT KU I[TUAD

qriy

M®OTU

JoudTHU

l'oc. yu-1 "lyona"

Junamant

YpdVy

Cupuyc. Ky3sbacc
UrxTy

yary

JIMH CO PAH
b®Y mm. 1U.Kanra
"CHUUIT"

AO "MHPXVY"
BHUUA

J%14!

I'MKM3 "MK"
I'MH PAH

UA PAH

UKU PAH

UMET PAH
NO® PAH
UTOO
NoX5 PAH

MI'MY
MI'y

MUCHUC

HUUAD MI'Y
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CoBMmecTHBbIE pabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
Cornamenue

CoBMmecTHBIE pabOTHI

CornameHue
CoBMecTHBIC PabOTHI
CornameHue
CoBMmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue
Cornamenue
CoBMmecTHBIE pabOTHI
Cornamienue
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue
CoBMmecTHBIE pabOTHI
Cornamenue
Cornamienue
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
Cornamenne
CoBmecTHBIE pabOTHI

CornaleHue

MustHoBckuii C.
[Tonanckwmii A. + 2 gen.
Bmamak 3. + 4 gein.
Haspomuk B. + 4 ven.
Kum I'. + 3 yemn.

Kum [onr Cy

Yanr /1.

Ecees M.K.

HenbmoBuu B.A. + 2 yen.
Jlabpunenko 10.B.
Tsaypu 1.B.

Baxtens B.M.
Kaamenckuii C.I'. + 3 yen.
Bopo6se A.C. + 3 gen.
Boponun B.B. + 10 uen.
Oxazosa 3.11.

Poraues A.B.

IIlanaes P.B.
Mopxyxuna C.B. + 5 gen.
Cennep A.E. + 3 gen.
Peynos I1.I1.

Kpyxanos A.B. + 5 qen.
HockoB M.A.

I'punesuy B.A.

Hynaes A.M.

Byxapuna 1.JI.
3y6noBckuit H.

Xomxkep T.B.

Ponuonosa B.B.
YeOnimos C.b.

Ceperuna E.W.
Boromto6os E.IT. + 1 yen.
Hapesckas T.1O.
3axaposa O.A.

JIsnynoB C.M. + 3 yen.
Bnosuuenko M.B.
ITexor A.H.

JIutBak M.JIL.

Anoxun A.C.
Muxaiinosa I'.H.

bena A.T'.

Janwnsa I'.B. + 3 gen.
Cadonon A.C. + 3 ven.
Kapanxun I1.[.

Banesuu B.A. + 2 yen.
benoxun B.C.

Bbymyes B.A.
Kpacuymkun A.b. + 1 gen.
Hcaes P.111.

Jlaros IL.b.

Uysunbeckuit FO.M.
+ 1 gemn.

TpersskoBa T.1O. + 2 gen.



Py™mbiHus

CesepHas
Makenonus

MockBa, 3eneHorpa
Mockaa, Tpounx
Hwxuuit Hosropon

OOHHHCK
ITepmpb
Canxkr-IletepOypr

CeBacTomnoinb
Crapas Jlagora
Tyna
bas-Mape
Bbyxapect

Tanarg
Knyx-Hanoka
Koncranma
Mbrypene
Opans

ITutemtu

PoiMuuky-Brinua

Cubny
Tumuioapa
Teiprosumire

Slcewr

Ckomnbe

HUII KA1

®UII "TTouBeHHBII HH-T"
"AHrcrpem"

"MukpoH"

VSN PAH

NOM PAH

OB
I[rapy

Borannueckwuii can
BMH PAH

HUNO® CIIoT'Y

PU

CIIoI'JITY

CIry

OTU um. A.D. Nodde
NuabIOM

CJI Mys3eii

Tynl'V
TUCN-NUCBM
IFIN-HH

IGR
INCDIE ICPE-CA
uB

DJUG
INCDTIM
uoC

ISS

uo

ICN
ICSI

ULBS
UVvT
VUT

NIRDTP
UAIC
UKiM
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CoBMmecTHBbIE pabOTHI
Cornamenne
Cornamenne
Cornamenne
CoBMmecTHBIE pabOTHI
Cornamienue
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
Cornamenue

CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMecTHBIE PabOThI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHbIE pabOTHI
CoBmecTHbIE pabOTHI

bapabanos A.JI. + 2 gen.
Bbonoros AT

T'amxueB A.A.
[Iunurysos A.B.
Ky3nenos B.JL

Txaues 1.H.
Camamenko H.H.

Uxano H.W. + 1 gen.
I'pymzeBua O.T. + 10 gen.
I'atuna E.JI.

Tkauenko K.I'. + 3 gen.

Bbynaxos B.E. + 1 gen.
CmupaoB A.H. + 1 uen.
AnexceeB A.C. + 10 gemn.
Bacunenko T.A.

Byne A, + 5 yen.
MunbuakoBa H.A. + 2 gen.
VYnanosa }0.B.
Bonkosa E.M.
Tonopan P. + 3 uern.
Anocton A.

I'mra /1.

Jmma O.

Muxaii O.

[TanTenuxa A. + 3 uer.
Cernecky P.

Hymuy O.

Mupena M. + 5 uen.
I'pys U.

Hymuy O.

Kuna A.

Jlazany U.

Tynopa A.

OHd A. + 3 uen.
Copan H.JL.

benk M. + 2 yen.
IToTior I1.M.

Omnpea A. + 3 gemn.
O C.

[Ipena M.

Kypys M. + 3 uen.
Omnps K.

redanecky U.
Boupapea H.

Iredp M. + 4 gen.
bamBak M.

bamkyra U.
Pagynecky K.
Cernecky T.

Cruxu C. + 4 gem.
Uupax X.+ 2 gemn.
Xymennuky /.
Craduno T. + 3 ven.



CepOust

CrnoBakus

CrnoBenust
CIIIA

Taunaug
Typuwms
V36ekucran

Dunnaaaus

Opanmus

XopsaTust

IHEPH
Yexus

[Iseiuapus

IOAP

SInonuns

Benrpan

Hosu-Can

bparucnasa

JIro0nsHa
Hapem, NC

Jloc-Anamoc
Oxk-Pumx
Xarpsit
Yanakkaie
TamkenT

MroBsickions
Oyny
I'penoOIH

Kanmapam
Caxne
CrpacOypr
3arpeb

Kenesa
OctpaBa
IIpara

Pxxex
Bumiren

benneunn
IIpeTopus
Cremnenboc

Kwnoto
Lyky6a

INS "VINCA"
IPB

Va-T

UNS

Cu

IEE SAS
IP SAS
GeoSS
Duke

LANL

ORNL

PSU

comMu

NsId AH PY3

Ul
uo
ILL

LPSC
CCCEA
LLB

IPHC
Oikon IAE
RBI
LIEPH
VSB-TUO
CEl

CTU

CVR

PSI

uwcC
UNISA
SuU

KSU
KEK
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CoBMmecTHBbIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
Cornamienue

CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
Cornamenue

CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Mosanosny 3. + 1 uen.
Annuny M. + 5 yern.
ITonosuu JI.

Kpmap M. + 3 gem.
Teodunosuu B.
Kyuepxa H. + 5 uen.
Xomu K.

I'ypan E.

Knuman f1. + 3 gen.
[aitH P.

Toynn K. + 2 gem.
TopHoy B.

Cuctpem C. + 5 uen.
Kenep II.

bonrcysan T.
Komikyn M. + 3 yen.
Apremos C.B.
Kypbanos b.1.
Tpxkacka B.

Keponen A. + 3 yen.
I'enprentopT I1.
Henuens M.
Hecpuxenckuii B.
IIpotacos K.B. + 2 gen.
Coyn P. + 5 gen.
Jlepoii C. + 2 gemn.
Crytmxke JI. + 2 yen.
Cnupuu 3. + 5 gen.
BankoBuy + 2 yen.
Kuasepu 3. + 12 gen.
Snyux I1.

Kyuepa f1. + 2 yen.
rekn K. + 15 yen.
[Matpux M.

Jlayce b.
Imunt-BenenOypr .
ITerpux JI. + 5 geu.
Codmuanoc C.
Besrogenot XK. + 3 uen.
JIe Pocc

Kumypa U. + 3 ven.
Macyna 4. + 5 ygen.



03-5-1130-2017

CuHTe3 ¥ CBOMCTBA CBEPXTHKEJIBIX )JIEMEHTOB,
CTPYKTYpA fi/iep HA TPAHUIAX HYKJIOHHOW CTa0MJIBLHOCTH

PykoBoauresib TeMbl: Cunopuyk C.1.
3amecTHuTeNb: Kapmos A.B.
Hay4Hblil pyKoBOAMTEIb TEMBI: Oranecss H0.11.

YyacTBywomme CTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:
Benapyce, bonrapus, Beetnam, ['epmanus, Munaus, Uramus, Kasaxcran, Kutait, Mounromnus, Pecnyonuka Kopes, Poccus,
Pymbinus, CnoBaxusi, @pannus, [lseitmapus, FOAP.

HN3yuaemas npo6JieMa U OCHOBHAS 1eJIb UCCJIEA0BAHUIA:
CuHTe3 1 U3y4YeHHE CBOMCTB sIep Ha TpaHUIaX cTaOMIBHOCTH. MccneoBaHne MeXaHU3MOB PEaKIUH IMTOT IEHCTBHEM TKEIBIX
noHOB. V3yuenne saepHO-QU3NICSCKAX U XUMHUUECKUX CBOUCTB TIKEIBIX M CBEPXTSDKEITBIX JIEMEHTOB.

IIpoekTsl MO TEMe:

HaumeHoBaHuUe MpoeKTa PykoBoauTen npoekra HIndp npoexra
1. UccnenoBanme TSKETBIX Utknec M.T. 03-5-1130-1-2024/2028
U CBEPXTSKEIIBIX HIIEMEHTOB Kapnos A.B.
2. Jlerkue 3K30THYECKHUE Spa Kamunscku I 03-5-1130-2-2024/2028
Ha TpaHULaX HyKJIOHHOM Cunopuyk C. U.
cTabMIBHOCTH 3amecmumenu:
Xymoba B.
®omuues A. C.
IIpoekTsIi:
HaumeHoBaHUe NMpoeKTa PyxoBoauTesn npoexkra Craryc
JlabopaTtopus OTBeTCTBEHHBIE OT J]abopaTOpHU
1. HccaenoBaHue TsKeIbIX HUrkmne M.T.
Peanuzanus
U CBEPXTSKeIbIX 3JIEMEHTOB Kapnos A.B.
JSIP  AbGakymoB A.M., A6aymmun @.111., ActaxoB A.A., A6aycamanzona JI., AxkcenoB H.B., Ans6un 10.B., bogpos A.1O.,

batuynyyn 3., boraueB A.A., boxukos I'.A., Beaenees B.1O., Bounos A.A., Bopo6ses 1.B., Boponmos A.H.,
Bopontok M.T"., Boctokun I'.K., l'ogeiman AU, T'ynseB A.B., I'ynsaesa A.B., [lanunkun B. 1., HeBapamka X.M./I.,
Heint A., Imutpues C.H., M6agynnaes [., U3ocumos U.H., Ucaes A.B., Utkuc F0.M., Katpaces [I.E., Kibirun C.A.,
Kunspkesa I'. H., Kospmxnsix H. /1., Koroyt I1., KoroyroBa A., Komapos A.b., Kononenko I'.A., Ky3nenos JI.A.,
Kozynun 9.M., Kozynuna H.., Kpyna JI., Ky3nenosa A.A., Kynskos K.A., Kypkosa H.1O., Magymapos A.I11.,
Marnokoct A.1O., Mansimes O.H., MypaswseB U.B., Myxun P.C., HoBukos K.B., HoBocenos A.C., Onuxan A.,
Herpymkun O.B., [Togmmbsikun A.B., ITonexo A.T"., [Tomos F0.A., [Topobantok JI.C., [Tonsxos A.H.,

TTuenunnes U.B., Paukos B.A., Poaun A.M., Ca6enpankoB A.B., CaBenbeBa E.O., Caraiinak P.H., Catesiu C.,
Caiiko B., Canamatusn B.C., Caitnayoekos b., Ceupuxun A.U., Cepena F0.M., Cokxon E.A., Conosses [I.11.,
Cy66otun B.I'., TezexbaeBa M., Tuxomupos P.C., Yrenkos B.K., [{pranos 10.C., Yenurun B.U., Yennokor M.JL.,
Yepusimesa E.B., Uynpaxos U., llly6un B./1., Hlymeiiko M.B., FOxumuyk C.A.

Kparkas aHHOTanus 1 HaAy4YHoe 000CHOBaHMe:

[IpoekT HampaBiieH Ha KOMIUIEKCHOE HMCCIIEIOBAaHUE TSDKEIEHIINX sIep W aTOMOB: IIOCTAHOBKA HKCHEPHUMEHTOB TI0 CHHTE3Y
aneMeHToB ¢ Z=119 u 120, cuHTEe3 HOBBIX M30TOMOB CBEPXTSIKENBIX 3JIEMEHTOB, HCCIIEOBAaHUE SACPHBIX (CIIEKTPOCKOIHS) 1
XMMHUYECKHX CBOHCTB CBEPXTSKEIIBIX 3JIEMEHTOB, N3YUeHHE THHAMUKH SCPHBIX PEaKIii, BKII0Yas pEaKIIM MHOTOHYKJIOHHBIX
nepezay, BeAyIHUX K 00pa30BaHNI0 HEUTPOHOM3OBITOYHBIX TSDKENBIX SAEP.

[TpoekT OyneT B OCHOBHOM BHINONHSTECS HAa Dabpuka cBepXTsokenbix aemenToB OUSIN, BBeneHHoit B akcintyarammio B 2020
roay. UccnenoBanue AMHAMUKY SACPHBIX PEAKIUil OyIeT MPOBOAUTCS HA YCKOPUTEIbHOM KoMmIuiekce Y -400 10 ero oCTaHOBKH
Ha MozaepHu3zauuio. [locne 3aBepiueHus MOJAEPHU3ALMU UCCIe0BaHus mpoaoinkarca Ha Y-400P. Bo Bpems: MoaepHU3aLKU

173



HCCIIeJOBAHMS, HAIIPABJICHHbIC HA N3yYEHUE AMHAMUKHU U MEXaHM3MOB peakiyii Oy IyT IPOBOANTHCS Ha HU3KOIHEPTETHYECKOM
BbIBOJIE yckopurens ¥Y-400M.

OsxkupaeMble pe3yJibTaThl 10 3aBePIICHUHN MPOEKTA:
CHHTE3 HOBBIX CBEPXTSDKENBIX AeMeHToB 119 u 120.

CuHTE3 1 U3y4eHHNE XapaKTePUCTUK PacIiaia CBEPXTHKEIBIX SIep.
HccnenoBaHue XUMUYECKHUX CBOMCTB CBEPXTSXKEIIBIX 3JIEMEHTOB.
CriekTpocKonus pagoakKTUBHOIO paciaja TSKEJbIX U CBEPXTAKEIBIX Aep.
[lepBBIe SKCIEPUMEHTHI TI0 U3MEPEHUIO MAaCcC CBEPXTSDKETIBIX SIep.
HccnenoBanust TUHAMUKY SIIEPHBIX PEAKIMH C TAXKEIbIMU HOHAMH.
OsxkugaeMble pe3yJIbTaThI 0 MIPOEKTY B TEKYIEeM roy:

IIposenenue skcnepuMenToB Ha cenapartope ITHC-2 ®a6puxu CTD 1o U3ydeHHUIO ceueHUil 00pa3oBaHus SAIep B PEaKIUIX C
uonamu “Ca, *°Ti, 5*Cr, *8Fe u cBoiicTB cHHTE3UpYEMBIX fep.

IIpoBeneHne TeCTOBBIX SKCIIEPUMEHTOB JIJIsi CUHTE3a 3JIeMEHTOB ¢ Z>118.

[IpoBeaeHue SKCICPUMEHTOB 10 H3YYCHHUIO CBOMCTB paHOaKTHBHOTO pacnanaa (o-, -pacmaji, CBOHCTBa CIIOHTAHHOTO JICIICHHS)
KOpoTKOXHBYIIHX u30TomoB ¢ Z>100 (No, Lr, Rf, Sg), obpasyromnuxcs B peakuusx ¢ uoHamu Ne, Mg, Ar, Ca, Ti, Cr, Ha
cemapatopax SHELS u GRAND (I'HC-3) ¢ ucnons3oBanuem nerexktupytomux cucteM GABRIELA u SFiNX.

[IpoBeneHne SKCIIEPUMEHTOB 10 U3y4eHUI0 XUMHYecKuX cBoricTB Cn u F1 Ha ®abpuke CTD.

PasBuTHe TEXHOJIOTHH H3TOTOBIICHHS MUIIICHEH U ITyIKOBBIX MATEPHAJIOB JIJIsI KCTIEPIMEHTOB 110 CHHTE3Y U H3YUCHHUIO CBOWCTB
CBEPXTsDKENBIX d7eMeHTOB Ha ®abpuke CTD.

HccnenoBanne MacCOBO-DHEPreTHYECKMX UM YIJIOBBIX —pacmpenelieHnd  QparMeHToB, 00pa3youiuxcs B peakiusix
MHOTOHYKJIOHHBIX TIepeiad.

Hccnenosanue peakuuii 40424448Ca + 29%Ph, y3yyenne BIMAHUA CTPYKTYPHBIX 3((EKTOB Ha MEXAHM3M PEAKIUH, CEYEHHS

CIIMAHUA-ACICHUA U KBAa3UACIICHUS, 4 TAKIKE XaPAKTECPUCTUKU (I)pal"MeHTOB peaknuu.

2. Jlerkme IK30THYECKHE 511pa HA rPaHULAX Kamunbeku I'. Peanmsawus
HYKJIOHHO# cTa0MIbHOCTH Cugopuyk C.H.
3amecmumenu:
Xyno6a B.
®omuyes A.C.

JISIP AxubexoB A., Asnabaes 1., AnmanOerosa E., Amep A., be3dax A.A., Bemorypos C.I'., boraues A.A., Byrycos .B.,
baruynyyn 3., Bonscku P., Bopooses 1.B., Boponios A.H., 'azeeBa .M., I'onoskoB M.C., ['opmikos A.B.,
I'puropenxo JI.B., EpraeBa [I., Mcaraes T., Ucmaunosa A., Utkuc FO.M., Knsirun C.A., Kasokesa I'.H.,

KuszeB A.T'., Kosynun 3.M., Kozynuna H.U., Kononenko I'.A., Kpynko C.A., KynskoB K.A., JIykesiHoB C.M.,
Maii K.A., Mayeii b., Macnos B.A., Menau6aes K., Monoropenko K./[., My3anesckuiit M.A., Hukonsckuii E.1O.,
Hosukos K.B., [Tapdenora 10.J1., [leanomxkkesnd F0.3., Pervokanosa C.A., Casenbesa E.O., Cepena F0.M.,
Ckob6enes H.K., CnenireB P.C., Cmupaos B.1., Co6ones FO.I'., Crenannos C.B., Crykamos C.C.,

®an H.X., Tuxomupos P.C., Xamuaymmun b.P., Xupk M., apos IL.I"., IlaxoB A.B.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBaHHeE:

HccnenoBanusi HanpaBiieHbl HA M3YYEHHE CTPYKTYPHI JIETKHX SIAEp U SIEPHBIX CHCTEM BOJM3M M 3a TpaHULIAMH SIEPHOU
CTaOMIIBHOCTH C TOMOIIBIO NPSIMBIX SAEPHBIX peakiui (rmepesapsika, repefada OJHOTO MM JIByX HYKJIOHOB), a TakKe Ha
HCCIeJOBaHNE PEAKHUX KaHAIOB Paclaja v BIMSHUE MEXaHU3MOB PeakInii Ha HA0JF0JaeMble XapaKTEPUCTUKHU U3Y4aeMBbIX sIep.
[IpuMeHeHrne MPSAMBIX PEeaKnWi B W3YYEHHHM CTPYKTYPHl M30TONOB BONM3M TPaHUI] SIIEPHOH CTAOMIBHOCTH CIOCOOCTBYET
MIOJyICHHIO HamOoJiee JOCTOBEPHBIX CBEJICHHUH M NMPOBEPKE CYIIECTBYIOMIEH MHpOpMannuu. DKCIepUMEHTaIbHas IporpaMma
OyneT B OCHOBHOM peanu3oBaHa Ha ycraHoBkax AKYJIMHA-L, 2, MABP c wucnomas3oBaHHEM MOJEPHU3HPOBAHHOTO
yCKOpHUTEIbHOTO KOMIulekca Y-400M JISIP OUSIM, mo3Bosstomied BBHIMOJNHATh LIUPOKHHM CHEKTP 3KCIEPHMEHTATBHBIX
HCCIICIOBAHHUH JIETKUX K30THYECKHX Sep Ha BTOPUYHBIX ITyYKax B Juana3zoHe sHepruit 5-50 MsB/HykIoH.

Cenaparop AKYJIMHA-2 ocHamieH paano4yacTOTHBIM (WIBTPOM AJIsL JONOJHUTENBHOW OYHMCTKH BTOPHYHBIX ITyYKOB,
MarHUTHBIM CHEKTPOMETPOM JUI Pa3/eIeHus IPOAYKTOB PEAKIIMU, KOMILUIEKCOM KPUOTEHHBIX MUIIEHEH U30TONOB BOJOPOJA U
reJIMsl, MaCCHBOM HEHTPOHHBIX IETEKTOPOB Ha OCHOBE KPHCTAJUIOB CTHIIBOCHA, 8 TAKXKE CHCTEMaMH PErHCTPALUK 3apsKEHHBIX
4acTull.
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OsxugaeMble pe3yJIbTaThl 10 3aBePIICHUH POEKTA:

I/I3y‘I€HI/Ie CBOMCTB M30TOIOB JIETKUX AA€p Ha rpaHruIax CTaOUILHOCTH.

ITepBbie SKCTIEPUMEHTHI C TPUTHEBOI MUIICHBIO.

CTpyKTypa H30TOIOB JIETKHX siJIep Ha rpaHuIle cTaOMmIbHOCTH B peakimsx (d,p) u (d,n), (t,p), (t,a), (p,d) u np.

HccnenoBanue 3K30TUUECKUX BUIOB pacmnaja, BKJIro4ass SMUCCUIO 211, 411, 2p

O:xuaeMple pe3yJibTAThI 10 MPOEKTY B TEKYyIIeM Foay:
Wsydenue snaep, nexalinx BOIN3H TPaHHI] HYKIOHHOH cTabumbHOCTH. IlocTaHoBKa 2kcriepuMentos $8He+*He Ha ycTaHOBKax
AKVYJIMHA-1,2. TloaroroBka W NpOBEACHHE JKCIIEPUMEHTOB Ha (parment-cenaparope AKYJIMHA-2 ¢ ucmonp3oBaHueM
PaJMOAKTUBHBIX Iy4KOB M KPUOTEHHBIX MUIIeHeit Do, “He.

[IpoBeneHue SKCIEPUMEHTOB MO M3MEPEHHUIO CEUEHUH OTAETbHBIX KaHaloB peakiuii Ha ycranoBke AKYJIMHA-1 c

ucnoibp3oBanueM crekrpomerpa MYJIBTHU.

PazButne nadpactpykryps! ¢pparment-cenaparopa AKYJIMHA-2 (BU-dunbtp, cucrema TpUTHEBOTO 00ECIICUEHUS).

CoTpyHU4YeCTBO 10 TeMe:

Crpana wimn T'opon
MeEKTYHAPOXHAS
OopraHmu3amnus
benapycs Munck
Bonrapus Codus
BretHam Xanou
XOomuMuH
I'epmanus Hapmimraar
Nunus KanpkyTTa
Manunan
Pypku
Uranus Heanoiub
Kazaxcran Anma-Arta
AcTtana
Kuraii JlaHpuxkoy
Tlexun
Mownronus Vnan-barop
Pecniy6nuka Kopest  Tamxon
Poccus Bopounex
JumMuTpoBrpan
HyOHa
Mocksa

Mocksa, Tpourx

Hucruryr

U5 HAHB
INRNE BAS
IOP VAST
HCMUE
GSlI

VECC

MU

IIT Roorkee
Unina

J%5; (0]

KasHY
EHY
IMP CAS

CIAE
PKU

UCAS
GCRA
IBS

BI'Y
THL HUMAP
UDTIT
WHDO0C PAH
MY
HUNSAD MTY
HUL K1
WSIA PAH
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Craryc

CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

Cornaniesue
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
Cornanienue

Cornamrenue
Cornamrenue
CoBMmecTHBIE PaOOTHI

Cornaniesue
CoBmecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI

CoBMmecTHBIE pabOTHI
Cornamenue
CoBmecTHBIE pabOTHI
Cornamenue
Cornamenue
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
Cornamenue

Y4yacTHUKH

baes B.I'. + 1 yeun.
Townes [I.B. + 3 gen.

JIn Xour Xum + 1 uen.
Xau B.X. + 1 yen.
Hukens T.

Ilepmnna B.
[Matinenoeprep K. + 3 gem.
Tunak I'om Kymap + 3 yenn.
I'ynra M. + 5 uen.
Mautu M. + 5 yen.
Bapnauu O. + 4 yen.
Annmos J1.K. + 3 gen.
Byrepbaes H. +3 gen.
JKonneibaes T. + 3 yen.
IOmkoB A.B. + 2 yen.
Kyrepbexos K.

T'an 3. + 6 gen.

Kownr Jlro

Yun XK. + 1 gen.

WxyHn JI. + 4 gen.
Xynbu Y.

Kuxyan JIn

®sumoy Y. + 5 geun.
Sumans W, + 5 gen.
Hour6o 1O

bamxunnsam H. + 2 yen.
MMapx X.K. + 2 gen.

Xan K.H. + 3 ge.
TutoBa JI.A. + 4 gemn.
Ty30B A.A. + 5 den.
CMmupHOB A A. + 2 yern.
TpudoHos A.A.
Kammeikos C.H. + 3 gemn.
Epemenko /1.0. + 3 gen.
Ammes P.A. + 1 gen.
Kyiikos B.JI. + 1 uen.



Pympinus
CrnoBakus
Opannus

[IBelinapus
IOAP

Cankr-IlerepOypr

Capos

CocHosblit bop
Bbyxapect
bparucnasa
Opce
CrpacOypr
Bunnuren
IIperopus
Puuapnc-ben
Comepcer-YacT

TxoxosHI0Y

HAII PAH
PU
CIleI'y

OTU um. A.®. Hopde

POAL-BHUNDD

BHUIIUDT
IFIN-HH

CuU

1JCLab

IPHC

PSI

UNISA
UNIZULU
iThemba LABS

UNIVEN
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CoBMecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI

Cornamenue

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIC paOOTHI
Cornamiesue

CoBMecTHBIC paOOTHI

SBop M.U. + 8 gen.
Xneouukos C.B. + 2 gen.
[[Tabaer B.M. + 3 uen.
Epemun B.K. + 1 uen.
3aBpssioB H.B. + 5 qen.
IOxumuyx A.A. + 4 uen.
Hecseraiinos C.A. + 4 yen.
Bbopua K. + 2 gen.
Awnramun C. + 2 gen.
Xommeg K. + 3 gen.
Tamn b. + 3 gen.

Atixnep P. + 5 uen.
Jlexkana M.JI. + 2 gen.
Joxumu T. + 2 yen.
IIpunn /.

Manexka II. + 2 gemn.
Hemanrsene I1.



03-2-1100-2010

HeyckopureiibHasi HeMTpUHHAA (PM3UKA U acTPO(PuU3nKa

PykoBoaurenun Temsl: Skymes E.A.
Posos C.B.

YyacTByOlIHMe CTPAHBI M MEKAYHAPOIHbIE OPraHU3aIUN:
AsepbOaitmkan, benbrus, bonrapus, Bennkoopuranus, ['epmanus, Utamms, Kazaxcran, Poccus, Cnosakwust, CIIIA, Y306ekucran,
Opannus, Yexus, [ seitnapus, SAnoxus.

H3yuaemas npodemMa U OCHOBHaSI LieJIb HCCJIeJOBAHUIA:

ITonck u m3ydyeHue OE3HEHTPHUHHOTO M ABYXHEHTPUHHOTO THIAa ABOMHOro OeTra-pacmaja, BBIICHEHHE HPUPOIBI HEHTPHHO
(MalfopaHOBCKasi WJIM JAWPaKOBCKas), ONpelesieHHe aOCOJIOTHBIX 3HAYCHWH HEWTPUHHBIX MAacC W HX HEPapXHH, MOUCK
MAarHUTHOIO MOMEHTa 3JIEKTPOHHOIO HEWTPUHO, IIOMCK BO3MOXXHBIX IPOSBICHUM TeMHOW Marepuu. HMccinenosanue
BHYTpHpeakTOpHbIX nporneccoB Ha Kamumaunckoit ADC. Ilouck u u3ydeHHe CUrHajla KOT€PEHTHOTO PACCEesTHUS PEaKTOPHBIX
anTuHenTpuHo. [Ipenu3noHHOe N3y4eHUe CeKTpa KOrepeHTHOrO paccesiHus IS orcka nposieiaenuit Hoeoit gusnku. Tlonck
CTEPHIbHBIX HEUTpHHO. CTIEKTPOCKONUS sJIep, YAAIECHHBIX OT MOJIOCH OeTa-cTabMmiIbHOCTH. VccnenoBaHne B3aMMOICHCTBHA
MUOHOB IPOMEXYTOUYHBIX JHEPTUil C siApaMu renvs. Pa3BUTHE HOBBIX METOJOB PETHCTPALMM 3apsHKEHHBIX U HEHTPAIbHBIX
gacTull. Pa3paboTka METOMOB IOIYyYeHHS M OYMCTKU PAJAMOHYKIMIHBIX MPENapaToB JUIA CHHTE3a paauodapMIIpenapaTos.
[TpuMmeHeHne METOIOB CBEPXTOHKMX B3aMMOAEHCTBHI Al M3YdEHHS paauodapMIIpenapaToB 1 UX IpeKypcopos. PazpaboTka
U NIPUMEHEHNE METOAMK M METOJOB IOJIyYSHUS U aHAIN3a HU3KO(OHOBBIX MAaTEPHAIOB C YHHKAJIbHO HU3KHM COJEPKAHUEM
PaavOaKTUBHBIX IPUMECEH.

IIpoekTsl 10 TEMe:

HaunmeHoBaHMe IpOEKTA PykoBoauTen npoekra IMudp npoexra
1. Panmoxumus U CHEKTPOCKOIIHS ®dunocodos J1.B. 03-2-1100-1-2024/2028
JUIs1 acTPO(MU3UKH U sIIEpHOI 3amecmumenu:
MEIUIIMHEI BaiimyxanoBa A.
Bennukos A.U.
I'ypos 10.B.
WnostoB A.X.
Kapausanos /[.B.
XymBakToB XK. X.
2. HccnenoBaHus peakTOPHBIX HEUTPHHO ’Kutaukos U.B. 03-2-1100-2-2024/2028
Ha KOPOTKOi1 6aze 3amecmumenu:
Jlybamerckuii A.B.
Po3zos C.B.
Mupuenxko M.B.
3. SlnepHast cneKTpoMeTpus ISl TIONCKA 3unatynuHa J[.P. 03-2-1100-3-2024/2028
1 MCCIICIOBAHUS PEAKHX SBICHUH 3amecmumenu:
I'yces K.H.
INonomapes /I.B.
Pozos C.B.
IIpoexTsr:
HaumeHoBaHHe MpoeKTa PykxoBoauTeu nmpoexkra Craryc
JlabopaTtopuss OTBeTCTBEHHBIE OT JTabOpaTOPHH
1. PaguoxuMus M CIEeKTPOCKONMSA ®uiocodos J1.B. Peanmsanus
JJIS AcCTPOMPUM3UKH M SIAEPHOI MeIUIMHBI  3amecmumenu: HUOKP

BaiimyxaHoBa A.
Beaunukos A.H.
I'ypos 10.B.
HuosiToB A.X.
Kapausanos /I.B.
XymBakTtos K. X.

Wsrorosnenue
Habop manubIX
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JIIT  A6x AM., Anekcee U.B., Anmmybaku X.M., Aatoxuna K.B., Baranos I0.A., Baruna O.B., Bunokypos H.A.,
Bonsnsix B.I1., Bopo6séBa M.IO., lanaxanos XK. A., Hanaxanosa X.C., /lenucosa E., EBcee C.A.,
EmenbsnoB A.H., 3aukun A.A., Kanunosa b.E., Kamues N.1., KapraBues O.U., Karynun C.A., Katynauna C.JI.,
Kynbkosa E.1O., Kypakuna E.C., Jleguunxka T.., Ma3zapckas H.B., Mupsaes H.A., Mopo3zos B.A., Mopozosa H.B.,
MopozoBa T.A., Moxune H.J[., Myxuna M.B., Hemuenok U.b., ITonomapes J1.B., Paxumor A.B., Po3os C.B.,
Pozosa N.E., Canmamatun A.B., Canamarun [I.A., Camaro XK .K., Caanykosckuii B.I'., Comapimkia A.A.,
CreratinoB B.1., CycnoB U.A., TemepOynatosa H.., Tumkuu B.B., Tpopumos B.H., ®apuceesa B.B., darees C.B.,
Xycenosa 10.K., IITaxos K.B., lllesuenko M.IO., lllepbakosa U.C., DnpToxu M.J., fAxymes E. A.

KpaTkasi aHHOTAlUsl M HAYYHOE 0GOCHOBAHHUE!

[TpoekT HampaByieH Ha Pa3BUTHE METOMOB SIACPHON CIIEKTPOCKOIHUHU U PAAUOXUMUH ISl KCIIOIBb30BAHUS B SJCPHOM METUIINHE,
actpodm3uke W HEUTpUHHOW (u3nke. [IpoekT BKIOYaeT B ceOS HOBBICE METOIWKH PETHCTPAIMKM YaCTHIl, KaJTHOPOBOK
9KCTIEPUMEHTAIBHBIX YCTAHOBOK, OMUcaHus (poHa, CO3aHNe YHUKATIbHO YUCTHIX MATEPHAIIOB U T.I1., & TAK)KE PA3BUTHE METOJIOB
SIICPHOW METUIIMHBL: TIOJTYYCHUEC W OYUCTKY PaJHOM30TOIOB, pa3pabOTKy M CHHTE3 paauodapmipenaparoB, UCCICIOBAHUE
MEXaHU3MOB BO3JICHCTBHUS Ha BEIICCTBO B JIOKAIMSAX paclaja PaguoHyKIUIAOB | Jp.

Konxpemmuvie obnacmu:
— HOBBIC JETEKTOPHl (TIOJXYHIPOBOAHUKOBBIC MICTEKTOPBI, JKUIKHE W IDIACTMACCOBBIC OPTraHWYECKHE CIHHTHIUIATOPHI,
KOMITO3HMI[UOHHBIEC CHUHTUISIIMOHHBIC CHCTEMbI PETHCTPAIINH, AETEKTOPHI HEHTPOHOB M PAJIOHA U JIp.);

- «HOCTpaCHaZ[HaH» CIICKTPOCKOIIUSA 3JICKTPOHOB U APYTHUX PISJIy‘ICHI/Iﬁ C aKOCHTOM Ha MNpEACIbHO HU3KHUEC DHCPIUH;

— TpaJUIOHHAs TaMMa-CIIEKTPOCKONHUSA Ha TMONYyHpOBOAHMKOBBEIX nerekropax (IIIIJ) c¢ akieHTOM Ha NPEeuU3HMOHHOCTh
OTpENeIeHUs] SHEPIUH M3JIyYeHHH M aKTUBHOCTH HCTOYHHMKOB (KaK TOUYEHBIX, TaK U OOBEMHBIX) B IENAX HU3YyUCHHUs THUIIOB
pacnaja U onpeJeNeHHs CEYEeHUI IEPHBIX PEAKIN;

— METOIBI CBepXTOHKHX B3anMoeiictuil (CTB) ¢ ucmons3oBaHreM pagTioaKTUBHBIX METOK, @ UMCHHO METOJI BO3MYIIICHHBIX
yraoBeix kopperinuii (BYK) u sMuccronHO# MeccOayIpOBCKOH CIIEKTPOCKOHHU IS H3YICHUS panxnodapMIIpenapaToB U ux
MIPEKypPCOPOB B BOJIOCOAEPIKAIIMX CUCTEMAaX U IPYTHX MaTpUIIaX;

— METOABI TOJIy4eHUs] M OYMCTKHM PaJHOHYKIMAHBIX IIpenapaToB Uil CHHTE3a panuodapMIpenapaToB, B TOM YHUCIE
TeHepaToOpHbIE  CIIOCOOBI WX  MOJydYeHHs, (U3NKO-XMMHYECKHE METOJIbl OLECHKH CBOWCTB  DPaJAMOHYKIHIOB |
panuodapmIpenapaToB (MX MPEeKypCcOpPOB) B TOMOTEHHBIX M TE€TEPOTEHHBIX CHCTEMAX;

— METOAMKH ¥ METO/IbI OIYUCHHS 1 aHAIM3a HU3KO(OHOBBIX MAaTEPHAIOB C YHHUKAJIBHO HU3KUM COJICPIKaHUEM PAHMOAKTHBHBIX
MpUMeCcei, B TOM YHUCJIE METOJ MAacC-CIEKTPOMETPUM C HHIYKTUBHO-cBsi3aHHOW 1uiazmoil MC-UCIL, a Ttakxke npyrue
AQHATNTHYECKHUE U SIIEPHO-CIIEKTPOCKONNIECKHE METOIBI.

Meronbl SAEPHOM CHEKTPOCKONUU M PAJMOXUMHUU IPU U3YyYEHUM CBOMCTB HEUTPUHO, IOUCKE 4YaCTUL] TEMHOW MaTepuu,
UCCJIEIOBAHMAX PEIKMX (HU3MYECKUX TPOLECCOB AaBHO M 3aCIy)KEHHO 3apeKOMEHIOBAIM ce0sl B MHOTOYMCIICHHBIX
SKCTIEPUMEHTAX, IPOBOANMBIX B 00J1aCTH (yHIaMEHTAIbHONH (M3HUKHU M SIEPHON MEANIMHBL. AKTYaIbHOCTh JaHHOM TEMaTHKN
HECOMHEHHA. 3aJIorOM Hay4YHOW HOBH3HBI TIPOEKTA SIBJISIETCS €ro HAILCICHHOCTh Ha pa3pabdOTKy METOIMK W METOMOB,
[IO3BOJISIFOIINX PACIIMPUTh TOPU30HT SKCIEPUMEHTOB, poBoauMbIx B JISAIT OMAU.

Osknaemsble pe3yJbTaThI N0 3aBePLIEHNN MPOEKTAa:

Hogvie oemexmoput:

— OyayT pa3paboTaHbl M HAa4YHYT NMPUMEHATHCS AETEKTOPHl HAa OCHOBE KapOuaa kpemuus (SiC) aist perucrpauuu sAepHBIX
U3NyYEHUH; TUIAHUPYETCsS HCIMoNb30BaTh SiC-AeTeKTophl, 00namarmye BBICOKOW paJHalliOHHONW CTOWKOCTBIO H
paboToCIOCOGHOCTRIO TIPH BRICOKUX Temmeparypax (> 400°C), niast KOHTpouis paboThl CHIIBHOTOYHBIX YCKOPHUTENIEH, SAEPHBIX
PEaKTOPOB, a TAKKe ISl TUATHOCTUKY TOpsidei IIa3Mbl;

— IUIaHUPYETCA pa3pa60TaTL U HUCCICAOBATH JKHUJAKUE TCIUIYPOCOACPKAIIMC CHUHTHUIUIATOPLI U1 IIOHCKa ,HBOfIHOl"O
663H€I>iTpHHHOFO B-pacna,ua, a TaKKE APYTrue TUIIbI )KUAKUX U IJIACTMACCOBBIX CHUHTUIIIIATOPOB;

— 0KNaacrTcsa pa3pa60TKa KOMIO3UIMOHHBIX CHUHTUJUIAIIMOHHBIX CUCTEM PETUCTPAIUU JJIA HeﬁTpPIHHBIX OKCIICPUMEHTOB,

— OynyT pa3paboTaHbl W HA4YHYT TpPUMEHAThCS 3He-cueTWkW s perucTpanuy HU3KUX MOTOKOB HEUTPOHOB (HE MeHee
108 n xcm?xc); mnaHupyercs pa3paboTaTh KOMIAKTHBIA YyBCTBMTENbHBIA NETEKTOP pajoHa, TEXHOJIOTHIO H3TOTOBIEHHUS
HU3KOPAJAMOAKTUBHBIX JeTaliel ¢ UCIoJib30BaHueM 3D-neyaTu.

[Tnanupyercsi MpOBECTH SKCHEPHMEHTAIBFHOE HCCIIEOBaHUE CIIEKTPOB HHM3KOB3HEpreTudeckux 31ekTpoHoB (0-50 x3B) na
cnexktpomerpe ESA-50 u crekTpoB raMMa- M peHTreHOBcKoro usnydenuil Ha II1J] npu paguoakTHBHOM pacnaje ¢ LENbIo
MOJTyYSHHSI HOBBIX JIJaHHBIX O HU3KOBO30YKICHHBIX COCTOSHUSIX SIIEP M MOCTPACHAHOM pelaKcalii aTOMHBIX CHCTEM, TIOMCK
CITOCOOOB CITEKTPOMETPHH MOCTPACTIAAHBIX (OTOHOB (OT Kpas MHPPAKpaCHOTO HM3JIYYCHHUS O MITKOTO PEHTTEHOBCKOTO) B
obmactu sHepruii 1-200 3B.
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Byner paspabGorana Mmeroauka IpuMeHeHHss KonoB MmogenupoBanusi (Geantd, MCNP u FLUKA) xapaxkrepucTHk
HPGe- ciektpoMeTpoB Kkak Ha yckopurene 31ekTporoB JIMHAK-200 ¢ nenbio ornpeaeneHus BBIX00B (POTOSAESPHBIX PEaKIHH,
TaKk M Ha JApYrux 0a3oBbIX yctaHoBkax OUSIM; Oynmyt ucciienoBaHbl BHIBI pacraja IIHPOKOTO Kpyra paJuoHYKIHIOB,
ompezieNIeHo UX cofepkanue B oopasnax (°Zr, “°K, *8La u ap.) mns u3ydeHus peaKux MpoIeccoB.

[MnanupyeTrcs yCOBEpIICHCTBOBAaHME METOJa BO3MYINECHHBIX VYTIoBBIX Koppemssmuii (BYK), a Takke 53MHCCHOHHOU
MecchayIpOBCKOH CIEKTPOCKONNN C HMCTONb30BAaHMEM PaJHOaKTHBHBIX MeTok 1n, 92Eu, 1Eu, 119Sh, 19mSn, 57Co, 161Tb u
Ip., U1 U3y4YeHHS panuodapMIipenapaToB U X MPEKypCOPOB (COCTABHBIX YacTel) B BOMOCOACPKAIIUX CUCTEMAaX, a TaKKe
JPYTHUX MAaTPHIAX; OyAyT yay4IIeHbl (PU3UKO-XUMUUECKUE METOBI OIICHKU CBOICTB PAJIMOHYKIHIOB U paauohapMIIpernaparos
B TOMOTCHHBIX M T€TEPOTCHHBIX CUCTEMAX.

Paouoxumus u sdepuas meduyuna:

— IUTAHUPYETCs IIPOBECTH UCCIIEIOBAHKS COPOIIMOHHBIX MPOLECCOB AJISl PA3TMYHBIX CHCTEM PACTBOP-COPOCHT KaK XMMHUYECKON
OCHOBBI METO/IUK OYMCTKH PAJUONPENapaToB (Kak U OYUCTKH HU3KO(OHOBBIX MATEPUAIIOB) M IPUTOTOBJICHHS PAIHOHYKIIUIHBIX
TeHEepaToOpOB JJIsI MPOU3BOJICTBA paanodapMIpenaparos;

— OymyT pa3spaboTaHbl MeTOAbl NIPOM3BOACTBA M BhIACHECHHA (B TOM 4HCIE M C HCIIONb30BAHUEM MACC-CEMAPAIMH)
paL[I/IOHyKJII/I,HOB Hu3 MHHIeHeﬁ, O6Hy’{eHHLIX HpOTOHaMI/I, HeﬁTpOHaMH nu ramMma-KBaHTaMUu JJIA HpOI/ISBO,HCTBa
pazuopapmnpenaparos (1°°Pd, 119Sb, 161Tb, psax anbha-usnyuareneii u ap.);

— Ha OCHOBC PEBCPCHO-TAHACMHBIX MCTOJ0B 6y,IlCT MpoaOKCHA pa3pa60TKa 0OJIBIIIOTO Kpyra paanoOHYKIHJIHBIX T€HEPATOPOB
JUIA paClIUPCHUA BO3MOJKHOCTEH MOJYUYCHUA MCAUIUHCKUX PAIUOHYKIINIOB, 6yZ[CT PacCMOTpEHA BO3MOKHOCTb CO3JaHUs 1-2
TCHCPATOpOB 3HAYNMOM aKTUBHOCTH JJIA BHCOTHUX HOHLBOBaTCHCﬁ;

— OyayT pa3paboTaHbl METOAMKH MEUYCHUS PAJUOHYKIHIAMH Paguo(hapMIIpenapaToB Ha OCHOBE XEJIaTOPOB C «MEJICHHON
KUHETHKOH, OyIeT UCCieIoBaHa MpobaeMa XeaaTupOBaHUs paaus;

— OyayT pa3paboTaHbl M peaqu30BaHbl METOABI MomydeHus obpasuos (32Se, %Zr, maTepuansl 3amuUThl, IPUOON M T.IL.) s
acTpoQHU3MUECKIX U HEUTPUHHBIX 3a7]a4 ¢ HOBBIM yIBTPAaHU3KUM YPOBHEM cojiepkaHus npuMeceid (0T Mbk/kr k MkBk/kr o Th
u U); Oyzmer nmpuMeHEeHa MPOTHBOTOYHAS XpoMaTorpadus, UCIIOIF30BaHbl HU3KOKHILIINE U JPYTUe MOATOTOBICHHBIE JHO0
0TOOpaHHBIC PEareHTHI, a TAKXKe OTOOPaHHBIC U ITOATOTOBJICHHBIE MaTePHAIIBl PEaKTOPOB;

— OymeT pa3paboTaH M pead30BaH METOJ aHAIM3a 00pas3lloB HAa YJIBTPAHU3KOM YPOBHE YYBCTBHUTEIBHOCTH (OT MBK/Kr K
Mkbk/kr o Th u U) ¢ ucnonszoBannem MC-UCII, nveiirpoHoakTHBaimonHoro aHainza (HAA) u apyrux Metonos; OyayT
pa3paboTaHbl METOJUKH MPELNU3NOHHOTO ONPEAeICHISI XMMUYECKOTO U M30TOITHOT'O COCTAaBOB MAaTEPUANIOB, UCIIOIb3YEMBIX B
acTpo(U3MYECKUX U HEUTPUHHBIX SKCIIEPUMEHTAX.

Osxnaemsble pe3yJbTAThI M0 MPOEKTY B TEKYIEM TOAY:

Hogvie oemexmoput:

— OyZAyT oIpeneneHsl XapaKTepHCTHKH JETEKTOPOB Ha OCHOBE BBICOKOUMCTOro Kapouma kpemuus (SiC) Uit CEKTPOCKOITNH
SIIEPHBIX M3ITyYEHHH;

— IUTaHUpYeTcs OTpaboTaTh METOAMKH IOJYYEHHs IUIACTMACCOBBIX CIMHTHUIITOPOB, NPHUIOAHBIX JUIS pa3lefieHus n/y-
M3ITydeHnH 1o (opMe UMITYIIbCa;

— OXKUAACTCA TIOJYUYCHUC PE3YJIbTATOB pa3pa60T1<I/I KOMINO3UIHWOHHBIX CHUHTUIUIANUOHHBIX CHUCTEM PpPCEruCTpalluv Jid
H€I71TpHHHBIX OKCIICPUMEHTOB HOBOT'O ITOKOJICHUS, 6y}1€T CO3J1aH MPOTOTHUIT BCHIOMOTAaTCJIBHOTO IACTCKTOpa JId 0OJIBIIUX
PCAKTOPHBIX SKCIEPHUMECHTOB,

— IJIaHUPYyeTCsA TECTUPOBAHHUE Pa3pabOTaHHOTO *HE-cYeTHKa ¢ HM3KMM COOCTBEHHBIM (POHOM;

—OynyT pa3paboTaHBl TEXHOJOTHHM W3TOTOBICHHS JeTaled W3 OTOOpaHHBIX HHU3KOPAJMOAKTHBHBIX IUIACTMacC C
HUCITOIb30BaHueM 3D-meyartn.

BynyT npemnoxeHbl CXeMBbI CIEKTPOMETPOB MOCTpacHamHbIX (OTOHOB (OT Kpas HMHOPAKPACHOTO HM3IYYCHHS 10 MSTKOTO
PEHTICHOBCKOT0) B 00nactu 3uepruii 1-200 3B.

[Inanupyercs NOMYYUTh OJKCIEPUMEHTAIIbHBIE JaHHBIE O CHEKTpaX HU3KOPHEPreTHYECKHX JJIEKTPOHOB M3 pacmaja
panron30TonoB kobanbTa-56, kobanbTa-57, pyounusa-83 u eBponus-155 Ha Oera-cnekrpomerpe ESA-50 mnst rectupoBanust
CYLIECTBYIOIIUX KOMIBIOTEPHBIX KOJOB JAJS OLEHKH J030BBIX COCTaBIIOUIUNX OX€- U KOHBEPCHUOHHBIX 3JIEKTPOHOB B
paauaInoOHHON TUTHEHE U PaAUOHYKIUIHON Tepanuu

BynyT momydeHs! BEIXOABI GOTOSIEPHBIX PEaKINil, YTOYHEHBI THIIBI Pacaga MIUPOKOr0 KpyTra PaJHoOHYKIHIOB, HX COACPKAHNSA
B 00pa3max Ui U3y4eHHsI PeIKUX MPOIECCOB.

IInanupyetcsi MonepHusupoBath crnekTpomerpsl BYK u  mpousBecTH 3amyck HOBBIX YCTAaHOBOK 3MHCCHOHHOM
MecchayIpOBCKOH CIEKTPOCKONNK C HMCIONb30BaHHEM PagHOaKTHBHBIX MeTok 1n, 52Eu, 1Eu, 119Sh, 19mSn, 57Co, 161 Tb u

ap.
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Pa,HI/IOXI/IMI/ISI " AACpHasg MCAULIMHA: OKUIAI0TCA PE3YJIbTAaThl UCCICAOBAHUA C0p6III/IOHHI)IX MpoUECCOB AJid pa3JIMYHbIX CUCTEM
paCTBOp-COp6eHT 1 HOBBIC CXEMBI pa3ACICHUA PaJUOHYKIINI0B.

ByayT pa3paboTaHbl M pean30BaHbl METOIbI TTOTyueHns 00pasios (*°Zr) 1 acTpou3nUecKUX W HEHTPUHHBIX 33124 ¢ HOBBIM
yIBTPAaHU3KUM YPOBHEM COJIEPXKaHUS IIPUMECEH, MOTyueHbl HOBbIE IKCIIEPUMEHTANIbHBIC JaHHbIE.

[Mnanupyercs kanmnubpoBka Macc-cnekrpoMerpa (MC-HCII) ¢ ucmonp3oBaHWEM CTaHIAPTHBIX 00pasIoB, OYAyT OCBOSHBI
METOJUKH MPOOOIOATrOTOBKHY C LENbIO aHA3a 00pa3IoB Ha YIbTPAHU3KOM YpOBHE 4yBcTBUTENbHOCTH 10 Th 1 U.

2. I/Iccneuosaﬂune peakTopHbIX HeliTpuHo  KutHukos U.B. Peanu3anus
HA KOpPOTKoOii 6a3e 3amecmumenu: HHUOKP
Jr}yﬁamce‘glm“ A.B. MopepHusanus
030B L.Db. Habop nanubIx
IMupyenko M.B.

JUIT  A6x AM., Axcenosa F0.B., Aexcees 11.B., benos B.B., brictpsikoB A., Baranos 10.A., Baruna O.B.,
Bacunees C.U., Bompusix B.I1., Bopoosésa M IO., I'ypos F0.b., I'yce K.H., HoB6renko M.C., Homnenko U.C.,
EBcees C.A., EmMenssnoB A.H., 3aukun A.A., UnostoB A.X., Kazapues C.B., Kanunosa b.E., Kamues U.1.,
Kapausanos /[.B., Katynun C.A., Karynuna C.JI., Kusuaos C.I1., Ky3nenos A.C., Kynskosa E.}O., Jlegaunka T.,
Maszapckas H.B., Mensezaes J[.B., Mupzaes H.A., Mopozos B.A., Mopo3zosa T.A., Hemuenok U.b.,
[Tonomapes JI.B., ITymkos /I.C., Pozoa U.E., Canamatun A.B., Canamatun J[.A., CannykoBckuit B.T.,
Cycnos U.A., TemepOynarosa H.., Tumkun B.B., ®apuceesa B.B., ®atees C.B., ®unocodos /I.B., Domuna M.B.,
XymBakTos XK.X., [llaxos K.B., llesuenko M.1O., [lleBunk E.A., Illep6akosa 1.C., DnpToxu M.D., Sdxymes E.A.

KpaTkas anHoTanus U Hay4YHoe 000CHOBAHUE!

IIpoekr ob6wveaunsier sxcnepuMeHTel DANSS, RICOCHET m vGeN, KoTopble HCCICAYIOT aHTHHEHTPUHO OT SACPHBIX
peakTopoB Ha paccTosHUIX MeHee 20 MeTpoB. PaboTHI B 3KcleprMeHTax OO0beAMHEHBI 00ImIei chepoil mccienoBaHmii, BO
MHOTOM TIEPECEKAMOUIIMHUCSA M COBIAIAONIAMH HAyYHBIMH IpOoOJeMaMd, W crocobamu uX pemreHuil. [lommmo 3Ttoro,
yKa3zaHHBIC HCCIIEJOBaHUSI 00beAMHEHBI OOINM HAyYHBIM IIePCOHATIOM U HHOPACTPYKTYpHBIME pecypcamu ONSN.

DANSS — 5T0 HEWTPHHHBIH CIIEKTPOMETP Ha OCHOBE IUIACTMACCOBBIX CLMHTHIUIATOPOB C YyBCTBUTENbHBIM 00beMoM 1 M3,
pacmoyiokeHHbIN Ha uyeTBepToM 3Heprobsoke Kamunwmuckoit ADC. ITogbeMHBIH MEXaHH3M MO3BOJSICT B PEKUME OHJIAWH
nepeMeniaTh CIeKTPOMETp Ha 2 MeTpa MO BEepTHKaIH, oOecrneunBas auanazoH uaMmepeHuit 11-13 m ot peakropa. Bricokas
CTETIeHb CErMEHTAllMU JIETeKTOpa, HCIOJIb30BaHHE KOMOWHUPOBAHHOM aKTHBHOM M ITAaCCHBHOM 3alUT 00ECTeYHBAOT
nojiaBieHue PoHa 1O HECKOJIBKHUX MPOIEHTOB OTHOCUTENBHO PErUCTPUPYEMBIX ~5000 HEUTPUHOMOTOOHBIX C0O0./CYT.

OkcnepuMeHT vGeN HampaBiieH Ha HcclieioBaHue (yHIaMEHTaIbHBIX CBOWCTB HEMTPHUHO, B YACTHOCTH IOUCK MAarHUTHOTO
MomeHTa Heitpuro (MMH), ympyroro korepentHoro paccesHus HeiitpuHo (YKPH) w nmpyrux penxux mporeccos.
Crexktpometp vGeN yCTaHOBIIEH ITOJT aKTHBHOM 30HOU peakTopa TpeThero sHeprodmoka Kammanuckoit ADC. [letekTupoBanue
IPOLIECCOB pacCesHUs MPOU3BOAUTCSA C IIOMOIIBIO CIENUANbHO pPa3pa0OTaHHOTO HU3KOIOPOrOBOTO, HHU3KO(OHOBOrO
repMaHueBoro jerekropa. C MOMOIIbI0 CHCTEM M3 aKTUBHOM M ITACCHMBHOW 3alMTHI OT ()OHOBOTO M3IIYYEHHMsS JOCTHUTAETCS
HU3KHI ypoBeHb (hoHa B 00JIACTH TIOMCKA PEAKHUX COOBITHH. Perncrpanusi HICKOMBIX COOBITHH ITO3BOJISIET OCYIECTBIIAThH IIOMCK
Hogoit ¢usuxu 3a npeaenamu CTaHAapTHOW MOJENH, KPOME TOT'O, MOXKET UMETh M NMPAaKTHYECKOE 3HAUCHUE, HAIpUMep IpU
pa3paboTke AeTEKTOPOB HOBOTO MOKOJIEHUS IJIsI MOHUTOPUHTA pabOTHI SIIEPHOTO PEakTopa 0 aHTUHEHTPUHHOMY TTOTOKY.

RICOCHET — 310 peakTopHblii HEHTPHHHBI OKCIIEPUMEHT HOBOTO TIOKOJICHHUS, HAIlpaBJICHHbI Ha HCCIEI0BaHUE
KOTE€PEHTHOI'0 yIIPYTOT0 paccesHus HEHTPUHO Ha Spax ¢ MPOIEHTHOH TOUHOCTHIO B 00JIaCTH YHEPTHUi siiep otaaun Hivke 100
5B, 4To MoXeT craTh Kiaro4oM K HoBoi#t ¢usnke B anexTpocnadbom cexrtope. [lo xonuna 2024 roxa miaHupyeTcs pa3MecTUTh
YCTAHOBKY BOJIM3M HCCIIEIOBATEIILCKOTO sifepHOro peakropa Mucruryra Jlays—Jlamkesena (ILL). B RICOCHET Oynyr
UCTIONb30BaHBI J1Ba MaccuBa KpuoreHHbIX jaetekropoB: CRYOCUBE (repmaHuneBble A€TEKTOPBI-00JIOMETpPBI, aHAIOTHYHbIC
ucnonb3yembiM B skcriepumenTe EDELWEISS) u Q-ARRAY (cBepXnpoBoAsIui IHHK).

OsxkugaeMble pe3yJibTaThl 110 3aBEPIUICHHIO POEKTA:

OcHOoBHBIMHU 1HensiMH dKcnepumeHTa DANSS sBAsIOTCA NpoBEpKa TMIOTE3bl OCUMIUIALUI PEAKTOPHBIX AHTUHEWTPUHO B
CTEpIIIBHOE COCTOSIHHE ¥ JOJITOCPOYHBIA MPEIU3UOHHBI MOHUTOPHHT pabOTHI SAEPHOTO PEaKTOpa C MOMOINBI0 M3MEPEHUs
MTOTOKAa aHTHHEHTPUHO. B TeueHne OMmKkaimx HECKOIBKHX JIET INITAHUPYETCS CO3/IaHIE YCOBEPIIEHCTBOBAHHOMN YCTAHOBKH —
DANSS-2. B pesysibrare MogudUKaIiy INIAHUPYETCS YIYUIIUTh YHEPIeTUUECKOE Pa3pellieHHe U YBEJIMUUTh 00bEeM JeTEeKTOpa,
YTO MO3BOJIMT HOBBICHTH YYBCTBHTEILHOCTh SKCIIEPUMEHTA K CTEPUIbHBIM HeWTpuHO. TTouck ocuusisuuil B jerkoe (Amys®~
0,1-10 3B) crepunbHOE HEHTPUHO SBISIETCS OAHMM W3 aAKTYaJIbHBIX TPEHIOB (YHIAMEHTAJIbHOW HEHTPHHHOI
¢m3ukn. CylecTBOBaHHE CTEPHILHOTO HEMTPUHO MOIJIO ObI OOBSICHUTH Psifi HAOJIIOAEMbIX IPOTHBOPEUUBBIX PE3YJbTATOB,
NIPEXJIe BCETO PEaKTOPHYIO U FAJUIMEBYIO (aHTH)HEHTPUHHBIC aHOMAaJIMH, U OJTHOBPEMEHHO CTaTh PEBOJIIOMOHHBIM OTKPBITHEM
HoBoii ¢pusukn. PeakTopHble SKCIIEPUMEHTHI Ha KOPOTKOH 6a3e (<30 M) MMEIOT psiji KOHKYPEHTHBIX ITPEUMYILECTB B OJOOHON
o0acTy UcciIe0BaHNi: TUTaHTCKUH TOTOK aHTHHEHTPUHO OT CAMBIX MHTEHCHBHBIX JIOCTYIHBIX HCKYCCTBEHHBIX HCTOYHHKOB
(aHTH)HEHTPHHO Ha 3eMJle U MaJlo€ PACCTOSIHUE OT MCTOYHHMKA M3JIydEeHUs, Ha KOTOPOM HPEANoaraeMblil OCHMUIIMOHHBIN
naTTepH euie He pa3MbIT. CTOUT OTMETHTH, 4yTO criekrpomeTp DANSS siBisieTcs auaepoM cpen yCTaHOBOK 110I00HOTO THIA.
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B pesynaprare BeIMONHEHHS OSKcrmepuMeHTa VGeN oXugaeTcs BIEPBBIE 3apeTHCTPUPOBATh KOTEPEHTHOE pPAacCesHHE
AHTHHEHTPUHO OT PEeaKTopa, YIyUYIINTh YyBCTBUTEIFHOCTh K OOHAPYKCHUIO MAaTHUTHOTO MOMEHTA HEUTPHUHO JI0 YPOBHA ~ | X
10! mg mocne HECKONBKMX JI€T M3MEPEHHil, YTO MO3BONMT 3HAYUTENBHO YIYYIIUTh COBPEMEHHOE OIpPAHHUYCHUE.

B skcnepumente RICOCHET, coriacHo pa3paboTaHHON M 9KCIIEPUMEHTAIBLHO MPOBEPEHHON MoJeH (oHa, CTaTUCTHUECKas
3HagnMocTh peructpammu YKPH cocraButr or 7,5 mo 13,6 0 mocime OXHOTO PEaKTOPHOTO IMKIA B 3aBHCHMOCTH OT
3¢ G eKTHBHOCTH MIOOHHOTO BeTo. Uepe3 10 peakTOpHBIX MUKIIOB (3—5 JIEeT U3MEpeHUi) 0)KUIaeTCs TOCTHKCHUE 1ieneBoi ~1%
TOYHOCTH. DTO Ha NOPAIOK YBEIMYUT BEPOSTHOCTb OTKpbITUS HOBOW (M3MKKM MO CpPaBHEHHIO C CYLIECTBYIOIIUMHU
9KCIEpUMEHTaMHU.

O:kujiaeMble pe3yJibTaThl 0 NPOEKTY B TEKYIIEM TOY:

DANSS: 0yayT npoaobKkeHbl m3MepeHns Ha ycranoBke DANSS, aHann3 JaHHBIX H3MEPESHUH; 0’KUIAIOTCS HOBBIE PE3yJIbTaThI
HCCIIeTOBaHUS OCIIMIUISIIIAN B CTEPUIIbHBIE COCTOSHUS; MaHupyeTcs nposeacare HUOKP mo cozganuio DANSS-2; pa3zpaboTka
u ¢puHanpHas coopka DANSS-2 Ha KaJMHUHCKON aTOMHOM CTaHITHH.

vGeN: miaHupyeTcsi MpoBeACHHE M3MEPEHUH B TEKylled KOH(UIypalud W OJHOBPEMEHHO NallbHEHINas MOJCpHH3ALM
YCTaHOBKH, BKJIIOYAlOIas HOBOE BHYTPEHHEE BETO, 3aMEHY NAaCCHUBHOW 3alllUThl, OOHOBJEHHE CUCTEMbl HaOOpa JIaHHBIX;
OKHJIAETCsl MOJy4EeHHE HOBBIX Pe3yJbTaToB 1o MarHUTHOMY MoMmeHTy U YKPH. M3mepenue n ananu3 (oHOB, B TOM 4HCIIE
HEWTPOHHOTO (oHA.

RICOCHET: oxkmmaroTcst mepBbIe pe3ysibTaThl Ha ycTaHOBKe B ILL; OyayT mpoaomkeHbl paboThl 1O yCOBEPIICHCTBOBAHUIO
JIETEKTOPOB; HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX IAHUPYETCSI CO3[JaHue yay4diieHHoi Moaenu MonTte-Kapiio.

3. SlnepHasi cHeKTPOMETPHsI /LTSI TIOMCKA 3unaryauna JI.P. Peannsauus
U MCCJICJOBAHUS PEAKHUX ABJICHUI 3amecmumenu: MonepHusanust
I'yces K.H. Ha6op manHbIX
IHonomapes /I.B.
Posos C.B.

JIIT  A6x AM., Akcenosa FO.B., Anekcees U.B., benos B.B., Baranos 10.A., Baruna O.B., Bacunses C.1.,
Bomsnsix B.I1., Bopo6sésa M.IO., I'ypos 10.b., Tonenko U.C., EmenbsanoB A.H., Kutnukos 1.B., 3aukun A.A.,
HuostoB A.X., Kazapues C.B., Kanunosa b.E., Kamues U.U., Kapausanos JI.B., Kaprasues O.1., Katynun C.A.,
Karymuna C.JI1., Knmumenko A.A., Kogeror O.U., Kynekosa E.1O., Jlenaunxka T., Jlyoamesckuit A.B.,
Masapckas H.B., Mupzaes H.A., Mopo3zos B.A., Mopozosa T.A., Hemuenok WU.b., Paxumos A.B., Pymsnnesa H.C.,
Canamatus A.B., Canamatus [.A., CaanykoBckuii B.I'., CmonsaEKOB A.A., Cymenok E.O., TemepOynarosa H.,
Tumxun B.B., Tpetbsik B.U., Tpopumor B.H., ®apuceesa B.B., ®ateer C.B., ®unocodos [I.B., Domuna M.B.,
Xycaunos T. , lllaxos K.B., llleuenko M.IO., lllepunk E.A., [llupuenko M.B., Illuxaga A.M., lllep6akosa U.C.,
Onproxu M.O., Sxymes E.A.

Kpatkas aHHOTAnMsA M HAYyYHOe 000CHOBaHMe:!

ITpoeKT BKIFOYAET MATh OCHOBHBIX 3kcrepumentoB: LEGEND (The Large Enriched Germanium Experiment for Neutrinoless
double beta Decay), TGV (Telescope Germanium Vertical), SuperNEMO (Neutrino Ettore Majorana Observatory),
MONUMENT (Muon Ordinary capture for the NUclear Matrix elemENTS) u Zr-BNO. DxcrniepuMeHTBI PEIIaroT 3a1a9H1 OMCKa
U Hccie10BaHus Oe3HEHTPUHHOTO IBOMHOTO OeTa-pacnana.

OsxnaeMble pe3yJIbTAThI N0 3aBEPIIEHHIO MPOEKTA !

Okcnepument LEGEND cosnan ayist noucka 6e3HeiiTpuHHOTO ABOMHOTO GeTa-pacnana '°Ge (0vBp). B LEGEND wucnons3syrorcs
OTKDBITHIE JIETEKTOPBI U3 TEPMaHHUs, 000TalleHHOr0 U30TONOM '°Ge, MOrpyKEHHBIE B KUAKHI aproH. YJIbTUMATHBHOMN HENBIO
MPOEKTA ABJIAETCS JIOCTHKEHHE UyBCTBUTENLHOCTH 110 TIlepuo 1y ostypacnana OvBB-pacnana "°Ge>10%8 ner (90% C.L.).

[Iporpamma aemoHcTpanmonHoro Moayias SuperNEMO BrirouaeT Mperu3uoHHbIE W3MEPEHUS JIBYXHEHTPUHHOTO JTBOWHOTO
Gera-pacrana 2vpp, oHa HanpaBieHa Ha JOCTKEHNE HAMTYUIINX orpanudenuii Ha Ovpp mns usorona 82Se.

Lensto 3xcniepumenTa MONUMENT sBnsieTcst IpoBeeHUE N3MEPEHUI MIOOHHOTO 3aXBaTa Ha HECKOJBKUX JOUYEPHUX — IO
OTHOIIEHHIO K KaHauaram Ha Ovpf pacmag — sapax.

Hensto Zr-BNO skcniepuMenTa sSBISIETCS] IOMUCK ABOHHOTO Oeta-pacnana Zr-96 Ha Bo30yxaeHHBIE COCTOSHUS M0-96 u monck
Oera-pacmana Zr-96 8 Nb-96.

Cnektpomerp TGV 6GyaeT ucnosb3oBarhes A1 fanbHeimux uccnenopanuit ECEC-pacnana 1°%Cd u 3°Ba. CornacHo ouenkam
¥ TEOPETUYECKUM TIPEICKA3aHUAM ISl 3TUX PEIKUX TIPOLIECCOB MBI HAJIEEMCsl BIIEPBbIE 3aPETMCTPUPOBATh 00a STUX pacnaja B
TIPSAMOM JKCTIEPUMEHTE.
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OzxugaeMble pe3yJibTaThl 0 MPOEKTY B TEKyIIeM roay:

ITepBrie pe3ynbTaThl B KpynHoMaciuTabHoM sxkcniepumente LEGEND o noucky OvBB-pacnana "®Ge. HUOKP st annapaTHbIX
koMnoHeHToB LEGEND-1000 (nepskatenu nerexktopoB, ASIC, cuctema MOrpyeHHs JETEKTOPOB, aprOHOBOE BETO U T.1.).
Havayio mpoun3BoAcTBa M TECTHPOBAHMS HOBBIX JIETEKTOPOB M3 oborameHHoro Ge n MoHTaxka ycranoBku LEGEND-1000 B
0a30BOM TIOJI3EMHOH JTA00OPATOPHH.

Ha6op xannOpoBOUYHBIX TaHHBIX Ha criekTpoMerpe JlemoncTpaTop SuperNEMO. Ha6op gannbix mo Ovpp- u 2vpp-pacnagam B
82
spe °“Se.

[Iponomxenue padot no npoekty MONUMENT. IloaroroBka u npoBefieHHE HOBOM 3KCIEpUMEHTANIbHON KammaHuu B PSI,
Bkirouaromeir HUOKP B OUSIU (mpuoOpeTeHue NeTeKTOpOB M MUILEHEH, KaauOpoBKH, MojenupoBanue). CO0p NaHHBIX U
aHaN3 HAKOIUICHHBIX MaHHGIX. [Ipermonaraercss mpoBECTH U3MEPEHUSI MIOOHHOTO 3aXBaTa C TBEPAOH MUILIEHBIO THTAHA-48 1
Ta30BEIMH MUIICHAMH yTiIepoja, o0OTameHHBIX 0 aTOMHBIM MaccaM 12 u 13 (uccnemoBaHWe JIETKHX sIIEP C TOUKH 3PEHHS
MPOBEPKH TEOPETHUIECKHX MOJENel, TPIMEHNMBIX I JBOHHOTO GeTa-pacnaza), a Takxke oboramennoro ®Mo. HUOKP mo
MIPUMEHCHAI0O MIOOHHOTO 3aXBaTa B JIPYTHX CMEXHBIX C (PU3HKOH 00JacTAX, TaKUX KaK PagrHoOHMONIOTHS W ME30XHMUS.

Monepuuszamua cnektpomerpa TGV (geTekTOpHOM dYacTM M 2JEKTpoHUKH). M3mepenue Ha ycraHoBke TGV
o6orarennoro %Cd. Zr-BNO: pe3yJibTaThl u3MepeHuii oboraieHHoro oopasna Zr-96 Ha Hu3ko(GoHOBBIX ycTaHoBKax B OVAU
u BHO.

AKTHBHOCTH T€MbI:

HanmeHoBaHue aKTMUBHOCTH PyxoBoauresnu Cpoku peannsanuu
Jlabopatopuss  OTBETCTBEHHBIC OT J1a00OPATOPUHU Craryc
1. SAnepuslii 6os10MeTp Tpopumon B.H. 2025-2027
HUOKP

JUIIT  Konomuen B.I'., HeranoB A.b., [Ipunagsimes A.A., @enopos A.H.

Kparkas aHHOTAalA 1 HAyYHOe 000CHOBaHMe:

JlaHHBIN TIPOEKT SIBJISAETCA YacThlO MporpaMmsbl «lcciienoBaHne KOTEPEeHTHOrO YNPYTroro paccesHus HEUTPUHO Ha aTomax,
SIpax M JIEKTPOHAX M M3MEpPEHHE DJEKTPOMArHUTHBIX XapaKTePUCTHK HEHTPHHO C HCIOJIB30BAHUEM HWHTEHCHUBHOTO
TpUTHEBOrO ¥cTouHMKAa aHTHHEHTpUHO» (mpoekT SATURNE: SArov TritiUm neutRiNo Experiment), ¢uHancmpyemoit
®denepanpHbM Or0KeTOM PO 1 Pocaromom. B pamkax mpoekra JIAIT OMSAN ydacTByeT B pa3paboTKe HU3KOTEMIIEPATYPHBIX
CHCTEM JICTEeKTUPOBAHMS, @ IMEHHO B M3TOTOBJICHUH IPOTOTHIIOB HU3KOTEMIIEPATYPHBIX TEINEBOT0 M KPEMHHUEBOTO JIETCKTOPOB
Ha 6ase pedpuxeparopa pactsopenus *He B “He 1 B n3yueHNHN pasindHbIX CIOCOOOB TEHEPAIIMH U JI€TEKTHPOBAHHUS HMITYJIbCOB
3JIEMEHTAPHBIX BO30YKACHUH B CBEPXTEKYUIEM TeIIUH.

OsxkugaeMble pe3yJibTaThl 10 3aBepIICHHU AKTUBHOCTH
BynyT nmony4eHsl JaHHBIE MO PA3IHYHBIM CIIOCO0AM FeHEepaltu U JeTeKTHPOBAHNUS UMITYJIbCOB 3IEMEHTAPHBIX BO30YKICHUI B

CBEPXTEKYYEM I'CJINU.

OsxkugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKyIlleM IOy :
Co3laHue ¥ BBOJL B SKCILTyaTalli0 KPHOTEHHON CHCTEMBI HA OCHOBE CyXOT'o KpHOCTaTa pacTeopeHus SHe-*He.

2. DUBTO-2 Montexopsno /1.b. 2025-2027

O0paboTka JaHHBIX

JUIIT  PoxnectBenckuii A.M., Cabupos b.M., PozoBa U.E., I'yctoB C.A., I'pebertok B.M., Monokanos A.T".,
Iseiakuii C.B., [Tanromkua B.A.

JISIP Haymenko M.A., ®pomnos B.H.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBaHMe!

JlaHHas aKTHBHOCTH SIBIISIETCS TPOAOJDKEHHEM paboT, BeimodHeHHBIX B mpoektax DUBTO u PAINUC, To ecth 3TO Oyaer
comecTHbIH 3xcriepuMenT OVAN n HUSA® Utamuu (INFN), mocBAIEeHHBIH HCCIIeA0BAaHUSIM MHOH-TEITUEBBIX B3aNMOACHCTBHNA
IIPH PHEPTUAX HIKe A-pe3oHaHca. B 3ToMm skcnepumenTte OyayT HCHOIB30BATHCS TaHHBIE, TOMydeHHbIe Ha (a3orpone OUAN
¢ momomipio paspaboranHoi B JISIl TeXHWKHM CaMOIIYHTHPYIOIIMXCS CTPUMEpPHBIX Kamep. Llenmpio sBisieTcs MOIydeHne
JIOTIOJTHUTEIBHON SKCIIEpUMEHTANIBHOM MHpopMarn o m+4n+4He-s3anmoneticteuu npu 106 n 68 MaB, koTtopas BakHa Ju1s
Pa3BUTHSI TECOPETUUECKUX UIEH U MOAeneH AAepHOi MaTepuu.
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OzxugaeMble pe3yJIbTaThl 10 3aBePIICHHN AKTUBHOCTH
Bynyt momydeHel pa3nuuHBIE PAaCIpEAEiCHHS TaKMX KHHEMAaTHYECKHX IapaMeTpoB T+4n+4He -B3amMoneicTBHA, Kak,
HarpuMep, UMITYJIbCOB U YIJIOB BBUIETa BTOPUYHBIX YaCTHUI] M MHBAPHAHTHBIX MAcC JBYX M TpEX yactuu. B wactHoctH, Oyayt
YTOYHEHBI BEPOATHOCTHU Pa3IMYHBIX KaHATIOB Ti+4n+4He-p3anmonencTaus.

OsknaeMble pe3yJIbTAThl 10 AKTHBHOCTH B TEKYIleM IOy :
B 2025 rony Gyzner npoBeneHa 00paboTKa yke N3MEPEHHBIX CHUMKOB COOBITHH Ti+47n+4He-B3auMo1eicTBHS C y4ETOM HOBOTO
MOAX0Aa K MACHTH()HKAIMN BTOPHYHBIX 3apsDKCHHBIX YACTHI, a TAKXKE HATaXEHO M HAYaTO M3MEpPEHHE HEoOpabOTaHHBIX
9KCTIEPUMEHTAIBHBIX JaHHBIX (IPHMEPHO TMOJIOBHHA HATMYHOMN CTATUCTHKH).

CoTpyaHH4Y€ECTBO 10 TeMe:
Crpana win Topon
MeKIYHAPOIHAS
opraHusanus

AzepOaitmkan Baky
benbrus JIésen
IInoBauB
Codus
Kogentpu

Jlonnou

Bonrapus

Benukobpuranus

Manuecrep

OauHOypr
I'epmanus Ieiinensoepr
MironxeH
Tro0uHreH
Accepmxu
Typun
Anma-Ata
Bopounex
I'atynna
Hy6na
Mocksa

Uranns

Kazaxctan
Poccus

Helitpuno
Hwuxuuit HoBropon

Capos
CrnoBakus Bparucnasa
CIIA Atnnaxo-®oiic
AmMmxepcer
Kembpumx, MA
Octun
Tackanyca
Yanen-Xwin

DBaHCTOH

V306ekucran Tamkent
Annecu-ie-Boe
bopno

I'penoGnb

Opanuus

HucruryT

WPIT HAHA

KU Leuven

PU

INRNE BAS
Warwick
Imperial College
UCL

CRR

VH-T

MPIK

TUM

VH-T

INFN LNGS
INFN

550

BI'Y

HUII KU [TUSAD
T'oc. ya-t "Iyona"
UTO®

MI'y

HUSY "MUON"
OUAH

BHO U1 PAH
NDdM PAH
HI'TY
POAI-BHUNDD
Cu

INEEL

UMass

MIT

uT

UA

UNC

NU

NsAd AH PV3
LAPP

LP2I

CNRS

ILL

Neel
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Crartyc
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Y4YacTHUKH

Mycradaes U.U. + 1 gem.
Koxomuyc T. + 1 uen.
MapuHoB A. + 1 gen.
Koctos JI. + 3 yen.
Mutpa ©. + 7 yen.
®pankunu 1. + 1 ygen.
Attpee 1. + 23 gemn.

Je Kanya C. + 7 uen.
Bepmaysp K. + 5 uen.
IIIBunrenxoitep b. + 2 venn.
Honept C. + 7 vemn.
Woxywm H. + 2 gen.
JlayOenmmraiita M. + 2 ver.
lananTe JI. + 1 uen.
CaxueB C.K. + 5 yen.
Baxtens B.M. + 4 gen.
CepebpoB A.IL. + 5 gemn.
Hemuenok U.b. + 2 uemn.
Anexcees U.I'. + 8 yen.
Bapabamr A.B. + 2 gem.
Cryaenuxud A.W. + 5 yen.
I'ypos 10.B. + 5 gen.
Janunos M.B. + 2 gen.
Ky3esmunoB B.B. + 20 gen.
MenbuaukoB A.C. + 2 yern.
[MankpatoB A.JI. + 6 uen.
IOxumuyk A.A. + 10 uen.
[umkoBui @. + 4 yer.
Kaddpu Ix. + 2 gen.
Muakan X.J1. + 4 gen.
®opmamko x.A. + 10 gen.
He3app k. + 3 yenn.
OctpoBckuit U. + 2 yen.
Bunkepcon [[x. + 3 gen.
Ourepoa-Pennanano 3.

+ 4 qen.

Canpixkos U.U. + 6 gen.
Illa6auu 3. + 6 yen.
[Iuxemans @. + 5 gen.
Jlambmun [Ix. + 19 gen.
Connuep T. + 12 uen.
benya A. + 1 gen.



Yexusa

[IBelinapus

SInonns

Kus-crop-lBerr
Kan
JInon

Mapcens
Monan

Opce

IIpara

Bunnuren
Iropux
Ocaxka
Lypyra

CEA
LPC
UL

CPPM
LSM

CSNSM

UP-S

CTU

Cu

IEAP CTU
PSI

UzZH

Osaka Univ.

WERC

184

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
Cornamienue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
CoBmecTHBIE paOOTHI

Apwmenraya 3. + 5 gen.
Jenpeomon X. + 7 uen.
Bunmnapa Jx. + 20 gen.
lackon k. + 13 4en.
JHacro JIx. + 2 gen.
Bapo I

I'ackon XK.

Mapuuepoc C. + 18 ger.
Capasun X. + 10 gem.
Jxun HO.

rexn U. + 8 uemn.
Bopobens B. + 1 gen.
baneii K. + 1 yen.
Kuexrt A. + 2 gen.
baynuc JI. + 2 uen.
Homauu M.

Cysyku K.
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04-4-1147-2024

OnTuyeckue MeTOAbI
B HCCJIeJOBAHMSIX KOHIEHCUPOBAHHBIX Cpejl

PykoBoauresn Temsl: Ap3symansu .M.
Kyuepxa H.
3amecTHuTeNb: MawmatkynoB K.3.

YuacTByouue cTpaHbl U MeXKIYHAPOIHbIE OPTraHU3ALMU:
Apwmenuns, benapyce, Beetnam, Eruner, Unnus, Kazaxcran, Poccust, CepOusi, Y30ekucTaH.

H3yyaemasi mpodJieMa 1 OCHOBHAS 11eJIb UCCJIeJOBAHMIA:

dyHnaMeHTaIbHBIC M IPUKIIaTHBIC UCCIIEIOBAHMS HU3KOPa3MEePHBIX MaTepranoB (2D MaTepuaisl ¥ reTepoCTPyKTYpPhI BaH-/ep-
Baanbca) MeTo1oM paMaHOBCKO# CIIEKTPOCKOIIMH M AITKOHBEPCHOHHOM JIFOMHIHECHCHINH. DiyopecieHTHAs MUKPOCKOIUS H
KoyeOaTenbHasl CIIEKTPOCKONHS B MCCICAOBAHHUAX (OTO-aKTUBHPOBAHHOW HPOTPaMMHUpPYEMOH KIIETOYHOH rubenu (HETO3 H
amanTto3). CIeKTpOCKOIHNS JTUNHI-0CITKOBEIX B3aUMOJCHCTBUI U BTOPHYHOH CTPYKTYpHI OenmkoB. OCBOCHHE HU3KOYACTOTHOU
PaMaHOBCKOU CIIEKTPOCKOIIHH.

IIpoekT no Teme:

HaumeHnoBanue npoexra PykoBoauTeu npoekra udp npoexra
JlaGopatopust OTBETCTBEHHBIE OT JJAOOPATOPUHU Craryc
1. HAHOBHO®OTOHHKA Ap3ymansu I'.M. 04-4-1147-1-2024/2028

MamarkyJjos K.3.
Ha6op naHHBIX
Peanusanus

JIH®  Apwbek E., bamamoro M., Jopomenko M.A., UcaBu X.A., Jle ik Xtou, @am bao Un, Smonkyrosa M.H.
JIT® Manuko H.JI., Ocumnos B.A.
JI®BD Baptuk B.

JIMT  Crpensuosa O.U.
JIPb  JAymanos 3.b.

Kparkas aHHOTanus 1 Hay4YHoe 000CHOBaHMe:

Co BpeMeH OTKPBITHS METOJIMKH noiydeHus rpadena B 2004 rony, nBymepHbie Matepuanbl (2DMs) npuBiekaoT 0oJibinoe
BHUMaHHE M3-32 KaUeCTBEHHbBIX N3MEHEHHH NX (PU3NUECKUX U XUMHUYECKHUX CBOICTB BeleicTBHE A eKTa KBaHTOBOTO pa3Mepa,
CBS3aHHOTO C WX HAaHOPAa3MEPHBIMH TOJIIMHAMH. ATOMAapHO TOHKHE ABYMEpPHBIC AMXAJIBKOTCHHJBI HEPEXOIHBIX METaJIOB
(TMDCs), Takue xaxk MoS;, WSe; u apyrue, mposiBISIIOT CHJIBHYIO CBSI3b MEXAY CBETOM M BEIECTBOM, YTO JIENIaeT HX
MOTEHINAJIBHO MHTEPECHBIMU KaHAWAATAMU JUIS Pa3NIHBIX IPUMEHEHUH B JICKTPOHUKE, ONTHKE W ONTONIEKTpOoHMKE. OHM
MOTYT OBITh COOpaHBl B TETEPOCTPYKTYPHI M cOuYeTaTh B ceO¢ YHHKaJbHBIE CBOWCTBA COCTaBISIIOIIMX HMX MOHOCIIOEB.
PamaHOBCKast CIEKTPOCKONMS SBISIETCSl OIHUM U3 HauOoJjiee HEpa3pyIIAoIMX W OTHOCHTENBHO OBICTPBIX METO/O0B
XapaKTepu3alui TaKHX MaTepuajioB, 00eCIeYMBAIONIMX BBICOKOE CIIEKTpalbHOE paspemieHue. KonebarenbHble 4acTOTHI B
PaMaHOBCKOM CIIEKTpe HU3KOPa3MEpPHBIX MaTepHalioB JEMOHCTPUPYIOT XapaKTepHble 0COOEHHOCTH 00pasiia, BKIrouast Gopmy
JIMHUH, TIOJIOKEHUE IMHKa, CIIEKTPAIbHYIO IIMPUHY ¥ MHTEHCUBHOCTb. DTH MapaMeTphl COAEpsKaT IMOJIE3HYI0 HH(POPMAILHIO O
(U3NIECKNX, XUMHUIECKUX, YIEKTPOHHBIX M TPAHCIIOPTHBIX CBOHCTBAaX TAKUX MAaTEPHAJIOB.

Becbma mepcrieKTUBHBI ONTHYECKHE METOJBI MCCleoBaHnid Takke U B Haykax o JXusnu. B wactHocTH, KOMOMHUpOBaHUE
KoJIe0aTeNbHON CIIEKTPOCKOIUHU ¢ (IyOPECIICHTHONH MUKPOCKOTIHEH, MTO3BOJIUT JAETaJhbHO M3yYUTh MEXaHU3MBI i CUTHAJIbHBIE
myTH GOTO-aKTUBHPOBAHHOW IPOTPaMMHUPYEMOU KJICTOUHOM THOEN — HeT03a. PaMaHOBCKast CIIEKTPOCKOIIHS SIBJISICTCS TOHKHM
U 0YeHb HH()OPMATHBHBIM HHCTPYMEHTOM B BEISBICHUHM BTOPHYHOMN CTPYKTYPHI OCIKOB U YYBCTBHUTENBHA K JHITH -OCITKOBBIM
B3aUMOJICHCTBHSAM.

OskugaeMble pe3yJIbTAThl 10 3aBePIICHUHN IPOEKTA !

W3MepeHuss U XapaKTepH3alusi TPAHCIOPTHBIX CBOMCTB JBYMEPHBIX MAaTEpPHAJIOB U TETEPOCTPYKTYp BaH-Aep-Baanbca B
3aBUCHMOCTH OT HEpPTHH (DOTOHA JTa3ePHOTO BO30YKICHHUS.
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HccrnenoBanne MexaHW3Ma YCHJICHHS PaMaHOBCKOTO CHTHAlTa OT MOJIEKYJ aHAJIUTOB, aJCOPOMPOBAHHBIX HAa JBYMEPHBIX
MaTepHuanax. M3ydeHne ux 3aIllUTHBIX CBOUCTB MPHUMEHUTEIHFHO K OMOMOIIEKyIIaM.

AT-KOHBEPCHOHHAs JIIOMHHECICHIIMS Ha HHU3KOpPa3MepHOW IUIatdopMe: HWCCIIEOBAaHUS B 3aBHCHMOCTH OT 00pasma,
TEeMIepaTyphl U JIUHEI BOJHBI JIA3€PHOTO BO30YKICHHUS.

CHeKTPOCKOITMUECKUH aHaIn3 KOH(GOPMAIMOHHBIX TpaHC(hOpPManuii BO BTOPUYHON CTPYKType OEIKOB, NPUCYTCTBYIOIINX B
pa3INIHBIX MEMOPaHHBIX MEMETHKAX, B TOM YHCIIE, B 3aBUCHMOCTH OT TeMIepaTypsl, pH, u ¢ mpuMeHeHneM 100aBoK.

MojaenupoBaHue JIMMTHIHO-OCITKOBOTO B3aUMOJACHCTBHUSA METOIaMU MOJIEKYJSIpHOW nmuHamMuku (MD) u Teopuun ¢GyHKITMOHATA
miotHoctH (DFT).

BrlsBieHME MEXaHM3MOB W CHTHAJIBHBIX MyTeH (HOTOMHIYIMPOBAHHOTO HeTo3a mox iAcictBueM Y®, Buammoro m MK
n3nydeHni. neHTH UKy NepBUYHBIX aKIeNTOPOB (POTOMHITYINPOBAHHOTO HETO3A.

XapakTepu3anus pe3yJbTaToB OJHOBPEMEHHOTO HIIH TIOCIIEJOBATEIIFHOTO BO3ICHCTBHSA JIa3epHOTO M3ITyYeHHS Ha ABYX Pa3HBIX
JUTHHAX BOJH HA MHTAKTHBIC KIETKH HEUTPOHIIOB.

PamanoBckas CIICKTPOCKOIIMA CBCPXHHU3KHUX YaCTOT ~ 10 CM_:l IOpH pa3JnYHbIX AJIWHAX BOJIH 3036y>1<z[eH1/m paMaHOBCKOT'O

CHUrHaJjia.

OskugaeMble pe3yJIbTaThl 110 MPOEKTY B TEKYIEM roay:
PamaHnoBckas criektpockonust 1 M/l cuMyJisiiist BTOPUYHON CTPYKTYpBI MENTHAA OeTa-aMUIOHJa B CUCTEME JINIIHUI/TICNTH B
3aBucuMoctu ot pH u Temneparypsl.

Hauyaso ucciie1oBaHnii HU3KOYACTOTHOTO PAMAHOBCKOT'O CIIEKTPa OHONOTHIECKHX MaKPOMOJIEKYT.
BiusiHre 0JJHOBPEMEHHOT'O ¥ MOCIICIOBATEILHOTO 00IYUCHHUS KIETOK HelTpoduiaoB Ha popMupoBaHue (HOTOHETO3A.

HccnenoBannss MOBEPXHOCTHO-YCHIEHHOTO KOMOMHAIIMOHHOTO PAacCesHHWsS MOJIEKYJ aHAINTAa Ha IUIA3MOHHOM ITOJUIOXKKE,
MOKpBITOM 2D Marepuanom.

MOI[I/ICbI/IKaL[I/Iﬂ 2D MaTepuajioB PCAKO3CMCIIbHBIMU JJICMCHTAMU U (I)TOII)OM U HX aHallu3 METOdaMH paMaHOBCKOﬁ n
(I)OTOHIOMHHGCHGHTHOﬁ CIICKTPOCKOIINH.

ILrazamonHOE yCuijieHue aH'KOHBepCHOHHOﬁ (1)OTOJ'IIOMI/IHGCLIGHLII/II/I HAHOYACTHULl, AKTUBUPOBAHHBIX PCAKO-3EMCJIIbHbIMU
9JICMCHTaMMU.

CoTpyHU4YeCTBO 1O Teme:

Crpana win T'opon Hucruryt Craryc YyacTtHuku
MeKIYHAPOIHAS
opraHusanus
Apmenus EpeBan EI'Y CoBMecTHBIC paOOTHI Jlanasun A.A.
benapycs MuHck BI'YUP CoBMecTHBIC pabOTHI Bonpapenko A.B. + 1 uen.
HIIIL HAHB CoBMecTHBIC pabOTHI Kusynsko B./.
COJI uaCTpyMEHTC Cornanienue Komnauesckuii B. Jx.
+ 3 ven
BretHam XaHoi I0P VAST Cornanienue Tpanr /1.
Erumer Kawnp NRC CoBMecTHBIE PabOTHI N6parum M. + 3 gen.
WNunus Awujoxan MzZU CoBMecTHBIE PabOTHI Mytykymapan bose + 2 gen.
Kazaxcran Anma-ATta usiao CoBMecTHBIE pabOTHI Hazapos K.
Poccus BnanuBoctox JABOY CoBMecTHBIE pabOTHI I'omuk C.C.
Mocksa MI'y CoBMecTHBIE pabOTHI Bopo6nesa H.B.
Cankr-Ilerepoypr [ICIIOIMY CoBMmecTHBIE paOOTHI MomnceeB A.A.
SxyTck CBoOY Cornamenue Cwmarynosa C.A.
Cepbus Benrpan YH-T CoBMmecTHBIE paOOTHI MeBpemoBuy A. + 2 uen.
VY36ekucran Jxuzak JOHYY Cornamenue VYpanos A.N.
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05-7-1077-2009

HcciienoBanusi 0M0J10ru4ecKoro 1eiicTBUSI HOHNU3UPYIOUIUX U3JTyYeHUil
¢ pa3sHbIMH (PU3HMYECKUMHU XaPaKTePUCTUKAMH

PykoBoaurtenn Tembl: Bbyrait A.H.
Kpacasun E.A.

YyacTByOIIHE CTPAHBI U MEKIYHAPOIHbIE OPraHU3ALUM .
AzepOaitmkan, Apmenns, bemapych, bonrapus, Beetnam, Eruner, Uramus, Ky6a, Monromus, Poccus, Cepoust, CrnoBakwus,
V36ekucran, TOAP.

H3yyaemasi mpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:
TeopeTnueckue U SKCICPUMECHTATIBHBIC UCCICIOBAHUSA OHOJIOTMICCKOTO JCHCTBUS TSIKEIBIX 3aPSHKCHHBIX YaCTHUI] Pa3IMIHBIX

sHepruii Ha 6a30BbIX ycTaHoBKax OMSIN.

IIpoekTsl 10 TEMe:

HaumeHoBaHue MpoeKTa PykoBoaurtenu npoexra HIndp npoexra
1. MonekynsapHble, TCHETHIECKUE Bopetiko A.B. 05-7-1077-1-2024/2028
1 OpTaHU3MCEHHBIC YPPEKTHI TeHCTBHA Jlo6auerckwuii I1.H.

HOHU3UPYIOIIUX U3TyYeHUN
C Pa3IHYHBIMU (PU3HUYCCKUMHU

XapaKTepUCTUKaMHU
2. PannanmoHHO-0MOdH3NYecKue Umxos A.B. 05-7-1077-2-2024/2028
U aCTPOOHMOIOTHYECKHUE UCCIIEIOBAHMS Pozanos A.IO.
IIpoekTnI:
HaunmeHoBaHMe IpoeKTa PykoBoaurenu npoexkrta Craryc

Jlabopatopuss OTBETCTBEHHBIE OT Ja0OPATOPUHI
1. MoaekyasipHblie, reHeTHYECKHUE Bopeiixo A.B. Habop manHBIX

U OpraHusMeHHble 3¢ PeKThI Jlodayesckuii I1.H. Peanuzanus

JAelCTBUSI MOHU3MPYIOLUMX U3J1y4YeHMu i MopenupoBaHue

¢ Pa3INYHbIMH PU3NUECKUMHU

XapaKTepHCTHKAMU

JIPb  Baznosa T.H., byrait A.H., bynennas H.H., Bunorpanosa B.C., Bunorpagosa O.0., Bunorpanosa 10.B.,
TlNomukosa K.H., T'ony6esa E.B., Epxan K., XKyukuna H.U., 3amynaeBa U.A., Usuna E.B., Ucakosa M./,
Kosanenko M. A., Koxuna P.A., Kokopesa A.H., Konecuukosa 1.A., Konrosas H.A., Komosa O.B.,
Koporonuna B.JI., Komnans 1.B., Konutans H.A., KpacaBun E.A., Kpynnosa M.E., Ky3emuna E.A.,
Kynuxosa E.A., Kynano I1.B., JIxacypan I[1.0., Matayk O.H., Muty Jlan, MensuukoBa 0.B., Menbaukosa JL.A.,
Haconosa E.A., Hryen bao Hrok, Hypkacosa A., ITaxomosa H.B., [Terposa JI.B., I[Iponckux E.B.,
CeseproxuHn 10.C., CmupnoBa U.B., Tunasosa I'.T., Tuynunk C.U., Tromukosa T.B., Ytuna J[.M., ®am Txu 3yeH,
®ponosa A.B., Xpamko T.C., Yaycos B.H., [lIaneBa H.B., [llamuna /I.B., [llununosa E.A., OpHannec I'oncanec U.

Kpartkas anHOTanus 1 HAy4Hoe 000CHOBAaHHUeE!

Lenbio mpoekTa SBIIETCS UCCIeIOBaHNE 3aKOHOMEPHOCTEH 1 MEXaHU3MOB MOJICKYJISIPHBIX, TEHETUYECKUX M OPTaHM3MEHHBIX
3¢ ¢heKTOB ACUCTBUS HOHM3MPYIOUIMX W3IYyYEHHH C Pa3sNUIHbBIMH (QU3NYECKHMH XapaKTepHUCTHKaMH. VICHoip30BaHHE B
panroONOIOTNIECKUX SKCHEPHUMEHTAaX HOHM3HMPYIOIIUX H3JIY4YeHUH INIUPOKOTO JHana3oHa JIMHEWHBIX Iepenad SHEpPruu
MIO3BOJISIET TI0JIy4aTh YHUKAJIBHYIO HH(OpMalMIo O Xapakrepe HapymeHuid crpykrypsl JHK kierok mpu obGmydeHuw,
MeXaHH3Max (OPMHUPOBAHUS TE€HHBIX M CTPYKTYpHBIX MYTalMi B KJIETKaxX C Pa3jIM4HBIM YpPOBHEM OpraHM3aIllMMd I'€HOMa,
3aKOHOMEPHOCTSIX JICWCTBHS KOPITYCKYJISIDHBIX H3JIydYeHHH Ha OIyXoJeBble 00pa3oBaHWS IIpU JIy4eBOW TEpariu.

B pamkax mpoekta OyayT pematbes GyHIaMEHTAIBHBIE W TPUKIAAHBIE BOIPOCH COBPEMEHHOUW paJUalliOHHON OWOJIOTHH:
(dbopMupoBaHHe W penapanuu KiacTepHbIX ToBpexaeHnid JJHK B HOpManbHBIX M OMYyXOJEBBIX KIETKaX NpHU JEHCTBUU
YCKOPEHHBIX 3apsDKEHHBIX YAaCTHUIl; HCCIENOBaHUE PAAHMOCCHCHOUIM3UPYIOMETO NEHUCTBUS MOAuUKaTOpa pernaparyu
JIHK apabunosumiurosuna (Apall) B KOMOMHAIWMW C Pa3IMIHBIMH MOJEKYJIIPHO-OHMOJOTHYECKUMH KOMIUIEKCAMH TIPH
0OJy4eHHH OITyXOJEBBIX KJIETOK M TKaHEW; M3y4eHHE 3aKOHOMEPHOCTEH HHIYKIWU TeHHBIX M CTPYKTYPHBIX MYTaIli y
HOpPMaJIbHBIX M OIYXOJIEBBIX KJIETOK MpHU JACUCTBUM 3apsOXKEHHBIX YacTHIL, HCCIEJIOBAHUE MEPBUYHBIX M OTIHAJIEHHBIX
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MOp(l)OHOI‘I/I‘IeCKI/IX u q)yHKIlI/IOHaJ'II)HI)IX W3MCHCHUH B HCHTpaJ'IBHOﬁ HepBHOﬁ CUCTEMC MJICKOIIUTAIOIUX IIPpU }.'LeﬁCTBPIPI
PI3J'Iy‘IeHPII71 C pa3JINIHbIMHA (1)I/I3I/I‘ICCKI/IMI/I XapaKTCpUCTUKaAMMU.

O:xugaeMble pe3yJIbTATHI 10 3aBePIIEHHHU MPOEKTA:

N3yunth 3akoHOMepHOCTH (hopmupoBanus kiactepusix JIP JIHK npu nelicTBuM yCKOPEHHBIX 3apsKCHHBIX YaCTHI] Pa3IAIHBIX
9HEprui B aapax GuOpoOIacTOB KOKHU YeTIOBEKa, OITyXOJIEBBIX KIIETKAaX M HeHPOHAX PA3IMYHBIX OTAEIIOB IIEHTPAILHON HEPBHOM
CHCTEMBI O0TyIEHHBIX KHUBOTHBIX.

HccnenoBaty kuHeTHKY penapauuu knactepHeix [P JIHK B moctpaananuoHHBIN nepron B sapax (uOpoOIACTOB KOXKH
YeJI0BEKA U PaJIMOPE3UCTEHTHBIX OITYXOJIEBBIX KJIETKaX.

HccmenoBaTh 3aKOHOMEPHOCTH M MEXaHHM3MBI PaIdOCCHCHOMIN3UpYIOMero AeicTBus Apal] B koMOMHANWM ¢ pa3IuIHBIMA
MOJIEKYJISIPHO-OMOIOTHIECKUMH KOMIUIEKCaMU Ha HOPMaJIbHBIE U OITyXOJICBBIC KIETKHU IIPH ICHCTBUN M3ITyUSHHH C pa3IHIHON
JITID.

HccnenoBaTh KONMYECTBEHHBIE 3aKOHOMEPHOCTH BBDKHBAEMOCTH HOPMAJBHBIX M OIYXOJIEBBIX KIIETOK MpU OOIydYeHHU B
ycII0BUsIX KoMOuHau Moauukaropos penapanuu JHK.

W3y4nuTh 3aKOHOMEPHOCTH HWHIYKIIMH TOYCYHBIX M CTPYKTYPHBIX MyTallMid Yy KIETOK Jpoxokeit Saccharomyces
cerevisiae uznyuenussMu ¢ passoi JIIID.

W3yunts BIMSAHHE TeTEPOTCHHOCTH KJICTOYHON MOMYISLUH Y TAIUIOMIHBIX APOXCKEH HA PaJualliOHHO-WHAYIHNPOBAHHBIH
MmyrareHe3. OLeHUTh MyTareHe3 B pa3IniHbIX (ha3ax KIETOUHOTO LUKIIA.

W3yunTh BIMSHHME HapyIIGHUS IBIXaHUSA B pe3yibTaTe MOBpeXAeHHs MuToXoHApuansHoW JHK Ha dyBCTBUTENBHOCTH K
MYTareHHOMY JCHCTBUIO U3JIy4CHHUS.

HCCJ’ICZ[OBEITL MCXaHU3M PaJUOPE3UCTCHTHOCTU U €r0 BIIMAHHUC Ha pa,I[I/IaI_lI/IOHHO'I/IH,Z[yL[I/IPOBaHHHﬁ MYTAarcHe3 y APOXKIKECBBIX
MYTAaHTOB.

BrimonHuTh uccnenoBanne paaualiMoOHHO-UHAYIIMPOBAHHOTO MyTareHe3a U COMOCTAaBUTh BBIXOJ XPOMOCOMHBIX abeppaliuii B
KJIeTKaX KHUTAMCKOro XOMsS4Ka npun MakKCUMaJIbHOM W MHWHHUMAJIbHOM YPOBHEC MYTarcHesa B 3aBUCHUMOCTU OT BPEMCHU
skcpeccuu U JIIID yckopeHHBIX HOHOB.

[TpoBecTr aHAN3 CTPYKTYPHBIX HAPYIIEHUIA B hprt-reHe U ux nMpoeKry Ha HAPYIICHUs] XPOMOCOMHOTO armapaTa KJIETOK.
BpinonHuTh nccnenoBaHue OMOI0rnueckoit 3 peKTHBHOCTH MPOTOHHBIX My4YKOB MeToz0oM mFISH.

Merogom mFISH wu3yunth Ounosorundeckyto 3((GEKTHBHOCTh HHU3KOIHEPI€THYECKOTO PEHTICHOBCKOTO H3JIyYEHHs IpH
o6uydeHnd in Vitro TuM¢onnuToB KpOBH YeIOBEKa.

OneHuTh BKJIQJ KOMIUIEKCHBIX XPOMOCOMHBIX abeppanuii B Ouosormdeckyio 3(@eKTHBHOCTh IUIOTHOMOHH3HPYIOIINX
U3y4CHUI pU 00JTyYeHHH HOPMAIIbHBIX M OITYXOJIEBBIX KIICTOK YeloBeKa in Vitro.

BBINOMHNUTD HCCIIEOBAHUE MEPBUYHBIX M OTJAJICHHBIX MOP(OJIOTHUECKUX M (YHKIIMOHAIBHBIX W3MEHEHHH B LIEHTPaJbHOU
HEpBHOIT CUCTEME KPBIC TP JEUCTBUU M3TY4YEHHI C Pa3IMYHbIMU (PU3NYECKUMU XapaKTEPUCTUKAMH.

ITpoBecTn MccnenoBaHus cpeacTB PapMaKOIOTHIECKON 3aIUThI IPH BO3ACHCTBUM HOHU3UPYIOIINX H3ITyYSHHUH.

[IpoBecTu uccnenoBaHue BIMSHUA H3JIydeHUU ¢ pasnuuHoil JIIID Ha maToreHe3 B opraHax M TKaHAX OPraHU3Ma MEJIKHX
1a00PATOPHBIX KUBOTHBIX.

HCCHC}IOB&TB AKTUBAIIUIO MUKPOTJIUAJIBHBIX KJIIETOK B KYJIbTYPE KJIICTOK 1 MapKEPOB BOCTIAJICHUA B MO3I'€ MBIIIEH npu HeﬁCTBHH
HNOHU3UPYIOIHNX H3J'Iy‘-l€HPII71 Pa3HOro KavecTna.

HCCJ’IC,HOB&TL BO3MOXKXHOCTb MOAYJIAIIMN aKTUBAlITUW MUKPOTJIMAJIBHBIX KJIIETOK B OGJ’Iy‘lCHHOﬁ KYJIbTYpC U HeﬁpOBOCHaﬂGHHH B
MO3re O6J'Iy‘leHHLIX MBIIIIEH ¢ MCIIOJIb30BaHHEM I/IHFI/I6I/ITOpOB KpeuenTtopamMm CUrHaJibHbIX nyTeﬁ, BOBJICYUCHHBIX B 9THU HIPOLIECCHI.

Hccenenosats in Vivo 3aKOHOMEPHOCTH PAJMOCEHCUOMITM3UPYIONIETO BAMSHUS apaObUHO3UIMTO3MHA B KOMOWHALIUY C APYTUMH
MOJIEKYJISIPHO-OHOJIOTHIECKUMHU KOMIUIEKCAMH Ha POCT OITyXOJIM METAHOMBI Y MBITIEeH TPH KOMOMHHUPOBAHHOM JICHCTBHH dTHX
COETMHEHUH ¥ MPOTOHHOTO U3ITyYEHUSI.

I/I3y‘lI/ITL BIIMAHUC KOM6I/IHI/Ip0BaHHOFO ﬂeﬁCTBHﬂ ApaL[ n  Jpyrux MOJ'IGKyJ'IHpHO'6I/IOJ'IOFI/I‘IGCKI/IX KOMIIJICKCOB Ha
BbBDKUBACMOCTL PA3JIMYHBIX JIMHUT HOPMAaJIbHBIX M OITYXOJICBBIX KJIETOK IO KPUTCPHIO KJ'IOH006pa3OBaHI/IH npu 06ﬂy‘leHI/IH
PEHTI€HOBCKUMMU JIy4aMH U TPOTOHAMMU.

HccnenoBaTh KUHETHKY (HOPMHPOBAHMS U dJIMMUHAIMHU moBpexkaeHuii JJHK B kynbType KIIETOK TIHOOIACTOMBI M JIPYTHX
PamMOPE3NCTEHTHBIX JHHAN TpH OOJIYYCHWH NPOTOHAMH WM PEHTICHOBCKHUMH JIiydaMH B TpHcyTcTBHH Apall m apyrmx
MOJIEKYJISIPHO-OMOIOTHIECKUX KOMIUIEKCOB.
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W3yunts 3aKk0OHOMEpHOCTH (POPMHUPOBaHNUS ABYHUTEBBIX pa3pbiBoB JJHK B pasnuuHbIX oTAENaX HEHTPAIbHOW HEPBHOM CHCTEMBI
npu 00Iy4eHUH iN VIVO IPOTOHAMH M PEHTTCHOBCKUMH JIy4aMH B YCIIOBHSIX BIMSIHUSL KOMOUHAIIMN PAIUOMOAN(PHKATOPOB.

O:xugaeMble pe3yJIbTATHI M0 MPOEKTY B TEKYIIEM Toay:

[IpomomkuTh aHATH3 3aKOHOMEPHOCTEH (OPMHUPOBAHUS U perapaliy KIACTEPHBIX IBYHUTEBBIX pa3pbiBoB JJHK npu neiictBun
YCKOPEHHBIX 3apsKEHHBIX YaCTHII B (POTOHHOTO M3JIYYCHUS B HOPMAIBHBIX M OITyXOJIEBBIX KieTKaX ((puOpoOIacTsl YeaoBeka,
KieTkn rimobmactoMbl US7, KISTKU MBIIMHONH MenaHoMbl B16) m HelpoHax pasIUYHBIX OTIENOB IEHTPadbHOW HEPBHOMN
CHUCTEMBI KHBOTHBIX.

[TponomKkuTh aHamM3 3aKOHOMEpHOCTEH (HOPMHPOBAaHMS M CTPYKTYPHI CI0KHOOPTaHM30BAHHBIX KJIACTEPHBIX TOBPEXKICHUM
JIHK mMeTonoM MMMYHOIIUTOXUMHUYECKOTO OkpamiBanus 6enkos penapamuu YH2AX, 53BP1, OGG1, XRCCI1 B HOpManbHBIX
U OITyXOJIEBBIX KieTKax (puOpoOnacTsl 4enoBeka, KIETKH rimodmactombsl U87, KIeTKM MBIIIMHOW MenaHoMmbl B16) mpu
JIECTBUH YCKOPEHHBIX 3apSDKEHHBIX YacTHI M (POTOHHOTO U3TyYCHHSI.

ITpomoKUTE HOAOOP MOAU(PHKATOPOB, MOBBIIAKIIMX PAXMOYYBCTBUTENBHOCTh OIYXOJIEBBIX KIETOK B KOMILIEKCE C
apaOHMHO3UAUTO3HHOM IpU OOIy4eHHH iN VIVO M iN Vitr0 HOHM3MPYIOIIUMHM H3JIYYEHHAMH C Pa3HBIMH (PU3HYECKUMHU
XapaKTEPUCTHUKAMHU.

[TpooKUTE HCCIieT0BaHMs 3aKOHOMEPHOCTEH U MEXaHM3MOB PaJOCEHCHOMIM3UPYIOIIETO ACHCTBUS apaOWHO3UILIMTO3HHA B
Pa3IUYHBIX KOMOMHAIMAX ¢ MOAN(DHUKATOPaMH perapannuy Ha BDKMBAEMOCTb, (HOPMHUPOBAHUE M SJIMMHUHAIMIO TIOBPEXKICHUIM
JIHK B HOpMaNbHBIX U ONyXOJIEBBIX KJIETKAX.

[Tpoananu3upoBaTh XpPOMOCOMHBIE HApyIIEHHS Yy pPaJUalMOHHO-WHIYLIHUPOBAHHBIX MYTAaHTOB M HX IIOTOMKOB,
9KCTIPECCHPOBAHHBIX B 00J1IacTH MHHUMaIbHOTO ypoBHS HPRT-MyTarene3a u B oTAajeHHBIE CPOKU MOCIHIE OOJIydEHNUS KIETOK
KUTaWCKOr0 XOMsUKa (JTMHUS V-79) y-KBaHTaMH M yCKOPEHHBIMU HOHAMH Oopa.

IIpooIKUTE UCCIEN0BAaHUE BIUSHUS T€TEPOr€HHOCTH MOIYJIILIUU APOKKEBBIX KIETOK HA UyBCTBUTEJIBHOCTD K JIETAJIBHOMY U
MYTareHHOMY AcUCTBUIO YD U HOHU3UPYIOLUX U3JIyYCHUHN.

[IpomomkuTh W3y4eHHE 3aKOHOMEPHOCTEH WHAYKIUH CTPYKTYPHBIX MEPEeCTPOCK B KIETKaX APOXOKEH mpu IeHCTBHU
HOHU3HUPYIOIIUX U3NTydeHui ¢ pasHoit JI[1D.

[IpomomkuTh HCcae0BaHUE BIMSHUS MOBPEXAeHUH MuToxoHapuansHoit JJHK Ha pannodyBCTBUTENBHOCTh U MyTareHes.

[Mponomwkute ananmu3 MetadaszHsiM u MFISH MeronoM XpoMocoMHBIX aOeppalmii, MHAYIHPOBAHHBIX B JIMMQOIMTAX
nepudpepudeckoil kpopu 00e3bstH (Macaca mulatta) mocne Bo3aeiicTBHS YCKOPEHHBIMU HOHAMH YTIIEpPO/a.

OLICHI/ITB METOOOM r[pexcz[eBpeMeHHoﬁ KOHJACHCAIIUU XpOMaThHa MHAYKIHIO ICPBUYHBIX HOBpe)K,I[eHI/Iﬁ XpoOMaTHHa U KUHCTUKY
HX periapanyi B HOPMaJIbHBIX U OITYXOJICBBIX KJIIETKaX YCJIOBEKA IIpU JIeHUCTBUH (I)OTOHOB, IIPOTOHOB U YCKOPEHHBIX HOHOB a30Ta.

HccnenoBate metonom mMFISH reHermueckyro CTaOMJIBHOCTh HEHpaNbHBIX CTBOJOBBIX KIETOK MBI B KYyIbTYpe B
3aBUCUMOCTH OT UX IIPOUCXOXKACHUS U JJIUTEIBHOCTH KYJIbTUBUPOBAHUS.

HUccrenoBate Metomom mFISH Omonormueckyro 3¢ peKTHBHOCTE U MHIYIHUPYEMBIH CHEKTP XPOMOCOMHBIX adeppanuii npu
JIECTBUN MATKOTO PEHTT€HOBCKOTO M3JTy4EHHS.

[TpomomKuTh HCciIeJOBaHNE HAPYIICHUH TOJITOBPEMEHHOM MaMsATH 1 00y4aeMOCTH KpbIC B TecTe Moppuca u T-nabupuare npu
TOTAJIHHOM OOJTyIEHHUH KUBOTHBIX.

I/ICCJ'IC,HOBaTL MOp(i)OJ'IOFI/I‘IGCKI/IG HU3MCHCHHSA B HHC U TOHKOM KHIICYHUKE KPBIC MPU TOTAJIBHOM O6J'Iy‘leHI/II/I MpoTOHaAMu B
OT,HaHCHHLIﬁ TNEepUuoa.

PazpaboTate MeTOAWMKY OIEHKHM W3MEHEHHH pereHepaTHBHOM CIIOCOOHOCTH KHIIEYHBIX KPUOT TIPH TNPHUMEHEHHUH
paaroMoau(UKaTOPOB.

[IpogomKuTh H3y4eHUE TTOBEACHICCKIX PEAKIN, CHTHAJIOB JIEKTpodHIIehanorpaguu 1 MOp(OIOTHIECKUX H3MEHEHHH Y KPBIC
ocJIe JJOKaJIbHOTO PEHTTCHOBCKOTO O0IyUeHHs TOJIOBHOTO Mo3ra Ha yctaHOBKe SARRP.

[MpoBecTy ajanTalUi0 KCHEPUMEHTAILHON MOJeNM MenaHoMbl B16 in ViVO u onTuMu3aimio napameTpoB KOH(OPMHOM
Jy4eBOH Tepamnuu ¢ MPUMEHEHHEM pagnoMoIuuKkaTopoB Ha yctaHOBKe SARRP.

OneHuTh 3P PEKTUBHOCTD PAAUONPOTEKTOPOB HA MOJAEIAX MEIKUX JTaOOPATOPHBIX KUBOTHBIX.

HccnenoBaTh HUTOTOKCHMYHOCTH, CTENEHb HAKOIUIEHHMS M JIOKAIM3AIMIO B KieTKax mnporomnopduprHa IX u komiuiekca
npotonopupur [X ¢ ragomuHMEeM Ha KICTOYHBIX JUHHSX KapIUHOMBI MOJOYHOH »kene3bl yenmoseka (Cal-51, MDA-468,
MDA- 231) u xonopekranbaoro paka (HCT-116) u oueHUTh UX BBDKMBAEMOCTb IIPH AEHCTBUU PEHTICHOBCKOI'O W3JTy4CHHMS.
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2. PagmanmonHo-0modm3HUecKne Yn:xoB A.B.

Ha6op nanHbIX
U aCTPOOHOJIOTHYECKHE UCCIeJOBAHUS Po3anos A.IO.

Peanusanus
MopenupoBanue

JIPb AxcenoBa C.B., AdanaceeBa A.H., baroBa A.C., beckposnas JL.I'., bByrait A.H., Bynennsrnii C.A., BacunseBa ML.A.,
I'me6oB A.A., T'opaees U.C., lassinos J.B., ymanos 2.b., Ersaruna .M., Kampanos M.1., Konecankora E.A.,
Konecuukosa U.A., Kpacasun E.A., JlecoBas E.H., Jlomakun H.B., JIxareaa b., Mynx6aarap b.,

Hryen Txu Txans XyeH, [TaBmuxk E.E., [Tanuna M.C., [Tapxomenko A.1O., Promun A K., Cagpixosa O.T.,
Canpsixus E.A., Ceseproxus 10.C., Cronsapos A.B., Tymasnopx T., Tronukosa T.B., Yctunos H.B.,
VYruna JI.U., Xpamko T.C., Haycos B.H.

JISIP Kamwuucku ., Mutpodanor C.B., [1asnos JI.A., Terepes F0.I"., Tumomenko K. /1.

JIH®  3unbkosckas U., Kydyepka H., Ilataes B.I'., Y noBuuenko K.B., ®pontacseBa M.B., Uypakos A.B., [1Igenos B.H.,
FOmmwmn H.C.

JIMT  3yeB M.U., Heuaerckwuit A.B., [Tammii FO., CtpensmoBa O.U., XBenemumze A.
JAII  I'marones B.B., MnostoB A.X., Kapamsimesa I'.A., Munsin I'.B., Poxxkos B.A., Corenckuii P., Illenkos I'.A.
JI®BD banaun A.A., Ceipecun E.M.

Kparkas anHHOTanusi M Hay4Hoe 000CHOBaHME!

Hammuame 8 OUSIN mmpoKkoro cnekTpa NCTOYHHKOB HOHH3HPYIOIUX H3IYYSHHH, B OCOOCHHOCTH IYYKOB TSDKEJBIX HOHOB
Pa3HYHBIX YHEPTHH, MPEJOCTABISICT YHHKAIBHYIO BO3MOXKHOCTH UL PEHICHUS IIETOT0 psina (GyHIaMEHTAIbHBIX Ipo0ieM
pannoOMONIOTHH U aCTPOOHOJIOTHH, a TAaKKe MPAaKTUYECKHUX 3a/ad, CBA3AHHBIX C HCCICIOBAHMSAMH KOCMOCAa W Pa3sBUTHEM
paauaOHHON MEIUIIUHBL.

B cBs13u ¢ BBICOKOH CIIOXKHOCTBIO M CTOMMOCTBIO IIPOBEICHUS OMOIOTHUECKUX IKCIIEPUMEHTOB Ha YCKOPUTENIBHBIX KOMILIEKCaX
MEPBOCTEIICHHOE 3HAYEHHE UMEET COBEPLICHCTBOBAHUE METOAMK SKCIEPUMEHTA, 00ECIICUeHUE T03UMETPHH U PaJHallUOHHOM
0e30IIacHOCTH, a TaKXkKe IPOBEAEHHE COOTBETCTBYIOIETO KOMIIBIOTEPHOTO MoAenupoBaHus. HauGosee axTyanbHBIMU
npoOyieMaMy 37eCh SABIAIOTCS HEOOXOAMMOCTh 3KCHEPHUMEHTAIBHOTO BOCIIPOM3BEACHUS 3HEPTETHUECKOTO M CHEKTPaIbHOTO
COCTaBa KOCMHUYECKHX M MHBIX BHJIOB HOHMU3UPYIOUINX M3ITyYCHHUH, TOUCK CIIOCOO0B HEPA3PYyLIAIONIET0 aHATN3a YHUKAIBHBIX
00pa3loB M aBTOMAaTH3UPOBAHHON 00paOOTKM NaHHBIX OMOIOTHYECKHX 3KCIICPUMEHTOB, a TAKXKE BBICOKAs CIIOKHOCTH U
PEeCypCOEeMKOCTh KOMITBIOTEPHOT'O MOJICTMPOBAHHS TIPOIIECCOB B JKMUBBIX CHCTEMaX.

Hacrosmuii mpoexT HampaBlIeH Ha pEHIeHHE KOMIUIEKCA BBIIICTIEPEYHCICHHBIX TPOONeM, BO3HHUKAIOIIUX B
PanroOMOIOrHIeCKUX U aCTPOONOIOTHIECKUX UCCIIeJOBaHUIX. B X0/ie ero peanuzanuu npeanoaraeTcs IpoBeCTH pa3paboTKy
HOBBIX YCT@HOBOK JUIsl OOJIyueHHs M CHUCTEM JO3MMETPUH, BHEIPUTH METOJbl HEpa3pylIAoLIero aHajiu3a yHUKaJIbHBIX
00pasioB, pa3paboTaTh ¥ IPOTECTHPOBATh CUCTEMBI JJIsl aBTOMATH3MPOBAHHON KOMITBIOTEPHOW 00pabOTKH OHOJIOrHYECKUX
JAHHBIX, Cc(OPMYyIUpOBaTH HOBBIE MaTEeMAaTHYECKHE MOJETH W BBIUYUCIUTEIbHBIC IOAXOABl NS  PaanoOHOJIOTHH,
OnonmH()OPMATHKH W paJdalliOHHONH MEAWIMHBI, BEIIBUTH MEXAaHM3MBl H ITyTH KATaJIHUTHYECKOTO CHHTE3a MPEOMOTHYECKHX
COCTUHEHUH MPY JSHCTBUU paJHallvH.

OsknaeMsble pe3yabTaThl 0 3aBePIIEHNUN MPOEKTAa:
OobecrieueHne 03MMETPUH M OpraHU3aLst 00TydeHns! OMOJIOTHYECKHX 00pa3oB Ha yckopurensx OVSN.

MopepHu3aiys 1 BBeIeHHE B SKCIUTyaTaI[HI0 YCTAaHOBKH «I eHOM-3».

Pa3BuTne MynbTHMOAAIBEHON CHCTEMBI TOMOTpahUH MEJIKUX J1a00PATOPHBIX KUBOTHBIX.

O06opynoBaHue MOMEIIEHHS I PaAHOOHOIIOTHYECKUX IKCIIEPUMEHTOB C UCIIOJIB30BAaHUEM PaIMOHYKIHIOB.
Co3znanne IpoTOTHIIA CUMYJIISITOPa KOCMUYIECKOTO H3TyUeHHS.

Pa3paboTka u TecTupoBaHue NPHUOOPOB JIO3UMETPHHU H CIIEKTPOMETPUH HEHTPOHOB.

PazButne nH(MOPMAIIMOHHON CUCTEMBI paOOTHI ¢ HKCIIEPUMEHTAIBHBIMU JaHHBIMU B BHJIE JIBYMEPHBIX H300paskeHNH, TaHHBIX
KOMIMBIOTEPHOI TOMOTpaduy ¥ BHICO3AINCEH.

Pa3paboTka TPOTOKOJIOB pa3METKH IBYMEPHBIX H300paKEHWH W BHUAEOMATEpUAIOB, (OPMHUpOBAHUE DPA3MEUYCHHON Oa3bl
JIaHHBIX.

TCCTI/IpOBaHI/IC peaJIM30BaHHbIX AJTOPUTMOB aHaJIM3a, pa3pa60TKa U perucrpauusda HOporpaMmmMHOIro O6CCH€‘ICHI/IH,
npeaHa3sHa4YCHHOTO AJIsd aBTOMaTHSPIpOBaHHOfI O6pa6OTKI/I JaHHBIX.

Pa3paboTrka MaremaTudeckol monenw (HOpPMHPOBAHMS pas3iWdHBIX THNOB ToBpexacHuid JIHK m mx penapanuu, mMojend
(hopMHUpOBAHHS MYTAIMA U XPOMOCOMHBIX a0eppartuii.
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MopenupoBaHue HapYIIEHHH CTPYKTYPH! U QYHKIIMH MyTaHTHBIX U OKCHIUPOBAHHBEIX (HOpPM OEITKOB METOIOM MOJICKYJISIPHOI
TUHAMUKH.

Pa3paboTka MaTeMaTHYECKOH MOIENH paiHaIliOHHO-MHIyIHPOBAHHOM T'MOEIN OIyXO0JIEBBIX KJIETOK U IIPOTHO3UPOBAHIS POCTa
OMyXOJIell B X0Jie MPUMEHEHUS EPCIIEKTUBHBIX METO/I0B JIy4eBOU TepaIuu.

TeopeTquCKaﬁ OLICHKA paJiuallMOHHO-UHAYIUPOBAHHBIX HapyIHeHI/Iﬁ paGOTLI HHC Ha OCHOBE MaTeMaTHYECKHX MOjeleit
HeﬁpOHHLIX ceTei ¢ YUYE€TOM MOBPEKACHUA CUHANITUICCKUX PCUCIITOPOB, OKCUAATUBHOI'O CTpECCa, HAPYILICHUA HeﬁporeHe3a u
TJIMOrCHE3A.

BrlgBiieHNE BO3MOXKHBIX ITyTeH W yCIOBHH (OPMHPOBAHUS NPEOMOTHICCKUX COSAWHEHHWH MpPH OOIYYeHHH KOCMHYECKOTO
BEIIECTBA WM 36MHBIX TOPHBIX ITOPOJT B COUETAHHUH C MIPOCTCHUIITMMHU OPTaHHYECKIMH MOJICKYJIaMH.

HpOBeﬂeHI/Ie CTPYKTYPHOTO U 3JICMCHTHOI'O aHaJIn3a MI/IKpO(l)OCCI/IJ'II/Iﬁ 1 OpraHu4CeCKUux COCIUHCHMI B Pa3JINIHBIX METCOpUTAX
HZ[epHO'q)I/I?,I/I‘-IeCKI/IMI/I METOAaMU.

O:xugaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIIeM Toay:

Pa3pabotaTs MaTeMaTHYECKYI0 MOAETh (OPMHUPOBAHMS M KHHETUKU perapanuil KiracTepHbsXx noBpexaeHuit JJHK ¢ yaetom
(ha3bl KJICTOYHOTO IMKJIA TIPU JECHCTBHU TSDKENBIX 3apsDKCHHBIX YaCTHUIl PA3IMYHBIX YHEPTUH Ha HOPMAaJbHBIE U OMYXOJEBEIC
KIIETKN MIICKOITUTAFOIIUX.

Pa3paboTarh MaTeMaTHYECKYIO MOJEb ANHAMUKH HOILYJISAIINH OITyXOJIEBBIX KJIETOK P ACHCTBUN HOHM3UPYIOIINX H3ITyYeHHH
B coueTaHUM ¢ MHruOnTOpamu cuare3a JHK.

Pa3paboTarth MaremaTHyeckne MOJEIM OKCHIATUBHBIX IOBPEKACHHH KIETOYHBIX MEeMOpaH M OpraHeiul NpH JeHCTBHH
HOHU3UPYIOLIUX U3Iy4YEHUH.

Pa3zpaboTarte MaTeMaTHUeCKHE MOJENM BBDKMBAEMOCTH U JUHAMHUKHU IONMYJIALUN CTBOJOBBIX KIETOK B HOPMAlIbHBIX U
OITyXOJIEBBIX TKAHSIX MPHU JIEHCTBUM MOHU3UPYIOMINX M3JIyYCHUH C pa3HBIMU (PU3NYECKUMHU XapaKTEPHUCTHKAMHU.

Pa3pa60TaTL MAaTEMaTHYCCKY0O MOACTIb MHAYKIIMHU XPOMOCOMHBIX a6eppau1/1171 B KJICTKAaX MIJICKOIIMTAKOIINUX WM YCJIOBCKaA IIpHU
,Z[eflCTBPIPI HOHU3UPYIOIINX I/ISHy‘IeHI/Iﬁ C PA3JIMIHBIMU XaPaKTCPHUCTUKAMU.

I/ICCHGI[OBaTL HAKOIUICHUE B CTPYKTypaxX KICETKH H CTaOUIBLHOCTH MOJICKYJI TCPCHCKTHUBHBIX paI[I/IOMOI[I/I(I)I/IKaTOPOB,
KOHTPACTHBIX aI'€HTOB U IIperapaToB AJIsd HGI>’ITp0H'3aXBaTHOI\/’I Teparu METOAaMU MOHGKyHHpHOﬁ JUHAMUKH.

HpI/IMeHI/ITL AJITOPUTMbI KOMIIBIOTCPHOI'O 3pCHUA JISL O6pa6OTKI/I OHOJIOTHYECKUX JAaHHBIX B THCTOJIOTUH M IIOBCACHYCCKUX
OKCIICPUMCHTAX.

AKTyaJ’II/ISI/IpOBaTL W BBCCTU B IIPAKTUKY METOAMYCCKUEC YKa3aHWUA MO OpraHU3alui U IMPOBEACHUIO pa,I[I/IO6I/IO.]'IOFI/I‘IeCKI/IX
SKCIICPUMEHTOB C MUCIIOJIb30BAHUCM O6J'Iy‘laT€J'ILHbIX YCTaHOBOK JIPB.

[IpomomxuTh pa3pabOTKy NPOTPaMMHBIX KOMIUIEKCOB JJISI COBEPIICHCTBOBAHHMS PACUETHBIX METOJIOB ONpeAeTICHUS
(bU3MYECKUX XapaKTEPUCTHUK MOJISI U3TyUeHHS U PELM3UOHHON JI03UMETPHH VIS PaAn0OHOJIOTHYECKHX dKcriepuMenToB JIPB.

[TpoomKUTh PaboTHl B 00JIACTH COBEPILICHCTBOBAHUS METOJMK PEHTTEHOBCKOW TOMOrpaduu U IIaHUPOBaHUS KOH(POPMHOTO
00JTy4eHUs MEJNKHX JTabOpaTOPHBIX KUBOTHBIX C YYETOM MHHHMMH3AIMH HETaTMBHOTO BO3ACHUCTBHUS Ha OPTaHBl HA YCTAHOBKE

SARRP.

ObecnieunTh pabOTOCIIOCOOHOCTH NEHCTBYIOIIEH ycTaHOBKM ['eHOM-2M, MpoBecTH KOMIIOHOBKY, MOHT2)X M TECTHPOBAaHHE
ycTaHoBKH ['eHOM-3 Ha IpuUKIaJHBIX Tyuykax QUKIOTpoHa Y400M.

[TpuHATE yyacTHe B MOJEIMPOBAHNH U UCCIIEJOBAaHUH PAUAIIIOHHBIX TOJICH pU paboTe CTaHIMI NPHUKIIaIHBIX UCCIIeI0BaHUN
(MCKPA, CUIMBO) B U3smepurensHoMm naBuiboHe komiuiekca NICA, Ha yckopurene MSC-230 u Ha ycranoske VIPEH B
cocrase pabounx rpynn (JIOBS, JIAI, JIH®, OPB).

HpO}IOJ’[)KI/ITL pa60T1)1 Mo pacdy€rtaM U CO3JaHHUI0 MOJIECJIN HOBOTO HeﬁTpOHHOFO J03UMETpPa HAa OCHOBEC T'CJIMEBOTO0 U 60pHOFO
CUCTUYMKOB IIMPOKOTO JUaria3oHa BHGPFHﬁ.

HccnenoBaTh mporiecchl GOCCHITU3AIUN MUKPOOPTaHH3MOB.

[IpoBecTH PKCIEPUMEHTHI 10 CHHTE3y MPEOHOTHYECKUX COCTUHEHUH n3 GopMaMuaa mpu oOIydEeHHH C BEHIECTBOM 3EMHBIX
MHUHEPAJIOB U METEOPUTOB YCKOPEHHBIMU 3aps’KEHHBIMU YaCTULIAMU.

[TpoBecTH 3KCTIEPUMEHT 10 CHHTE3Y NPEOHMOTHYECKUX COCJMHEHUH B KOCMUYECKHUX YCIOBUsX (ydactue B mporpamme BMIOH).
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AKTHBHOCTH TE€MBI.

HaunmeHnoBaHHe aKTHUBHOCTH
Jlaboparopus

1. IToaroroBka crienuaJNCTOB

M0 paIHANMOHHON 0e30MacHOCTH
U paino0u0JI0TuH

PykoBoaurenu

OTBeTCTBEHHBIE OT J1abopaTopun

Kpacasun E.A.
Byraii A.H.

Cpoxu peaau3anuu

Craryc
2024-2026

Peanuzanusa

JIPb  Beckposnas JL.I'., bopeiiko A.B., bBynennas H.H., lymanos O.b., Ensruna .M., Komnans U.B., Jlecosas E.H.,
Jlo6auerckwuii [1.H., Ceeproxun 10.B., Uaycos B.H., Unxos A.B.

CoTpyaHu4ecTBO 110 TeMe:

Crpana wim I'opoa
MeEKTYHAPOXHAS
opraHmu3amnus
AszepOaiimkan Baky
Apmenus EpeBan
Bbenapycs I'omens
MuHck
Bonrapust Codus
BretHam Xanoit
Erumer Mapunat-3c-Canat
Uranus Butep6o
Kyb6a I'aBana
Can-Xoce-zne-nac-Jlaxac
Mownronus Vnan-barop
Poccus Bopok
Bnagusoctok
Kazanb
Mockaa

Hucruryt

Xazap YH-T
EI'Y

HHIIA

PAY

UPb HAHb
NbuKU

Wu-T pusnonornu HAHB
HHWU AT BI'Y
HIILl HAHB
IE BAS
IMech BAS
Inst. Microbiology BAS
NCRRP

INPC VAST
ITT VAST
VINATOM
usc

UNITUS

CEA
CNEURO
CPHR

UH

CENTIS

NUM

U®3 PAH
JIBOY

TUBOX

®UI] KasHI] PAH
TAUILL MTY
UBMX
WBH/I u HO® PAH
WUT'EM PAH

VKU PAH

NMBIT PAH
MI'y

HUIL] K1
[IVH PAH
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Crartyc

CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CornaiieHue
CornaiieHue
CornaiieHue
Cornamenue
Cornamenue
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE PabOTHI
CornaiieHue
CornaiieHue
CoBMecTHBIC paOOTHI
CoBMecTHBIC pabOTHI
CoBMecTHBIE paOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
Cornamenue
CoBMecTHBIC pabOTHI
CoBMecTHBIC pabOTHI

Cornamenue
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue
Cornamenue
CoBmecTHBIE paOOTHI
Cornamenue
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE paOOTHI

CoBmecTHBIE PaOOTHI
Cornamenue
CoBmecTHBIE paOOTHI

Cornamenue
CoBMecTHBIE pabOTHI

Y4yacTHUKH

JHasapan C.
ApyTtionsH P.M.
ApyTionsiH B.
Mamacaxmnucos E.
Uyemosa H.B.
Antoneuu H.T'.
Kynpunnkuit B.A.
Kynarora T.A.
Xacanos O.X.
Agpamos JI.
Buranos H.K.
Jlanosa C.
Xpucrosa P.

By Txu Xa

Yan [aii Jlam

JIn Txu Mait XweHr
Onp-Haa Mona
Canaguso P.
Ponpurec V.
Kacepec 2.

Camac I

Jlanno M.
Montepo-Kob6pepo JI.
Canrana X.
MoHnTtaHa P.
JIxarea O. + 2 uen.
HensmoBuu B.A.
IMupmosckuii C.0.
Kycaiikua M.U.
Kamaues A.A. + 3 gen.
Bycapes B.B.
JIncuna A.B.
ITaBnosa I'.B.
[apxos E.B.

Murpodanos N.T.
+ 5 uen.

[Irem6epr A.C.
Wnsun B.K.
JlaranoB A.B.
Uepnsie A.IL.
Mockaiesa E.1O.
Keramno E.A.



CepbOust

CrnoBakus
V36ekucran

IOAP

Mockaa, Tpounk
HoBocubupck
OOHHUHCK

IIyumao
Coun
YenssOMHCK
benrpan

Kparyesan
Bparucnasa
ITapkenT
TamkeHT

bennsunn
Comepcer-Yact

®MBL]

®IMH ®MBA
HUCAH

UK CO PAH
MPHI[

NOXubIIIl PAH
HUUM MIT
OYpl'y
IBISS

INS "VINCA"
IORS

VH-T

UniKg

Cu

nm

D AH PY3

uwc
iThemba LABS
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CoBMecTHBIE pabOTHI
Cornamenne
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIC PabOTHI
CoBMecTHBIE PabOTHI
Cornamenne

CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOThI
CoBMmecTHBIE pabOThI
CoBMecTHBIE pabOThI
CoBMecTHBIE PabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

Ocunos A.H.
Konuna I'.E.
benoycor B.B.
Haymos A.B.
CupiTHHKOB B.H.
3amynaeBa M. A.
XBoctyHoB UK.
PuBkuna E.M.
Koy M.H.
Coxonunckuii JI.B.
Ilomos A.

Amxuy I1. + 9 yen.
CranoiikoBuy T.
Jecnorosuy C.
Mapkosuu 3.
banenrosa C.
Pa3zzoxoB JIx.

Kynabnymnaes I'.A.
+ 3 yemn.

Oumep O.
Quep P.



05-2-1132-2017

HccaenoBanue MoJIeKyJISIPHO-TEHETHYECKNX MEXAHU3MOB aJanTanni
IKCTPEMOPUIBLHBIX OPraHU3MOB

PykoBoauresib TeMbI: KpaBuenko E.B.

YyacTBywIIe CTPAaHBI M MEKTYHAPOTHbIE OPTraHU3AINH:
Erunet, Monnosa, Poccus, CIIA.

I/IzyqaeMaﬂ npoﬁneMa H OCHOBHAas 1I€JIb ncc.neuonalmﬁ:
I/I3y‘I€HI/Ie MCXaHHU3MOB aJjaliTaliuu SKCTpeMO(l)I/IJ'H)HLIX OpraHn3MoB K (1)1/13I/IKO-XI/IMI/I‘{GCKI/IM CTpeCcCaM U UX UCIOJb30BaHUC IJId

3allIATBI APYTUX OPraHu3MOB.

IIpoekT no Teme:

HaumeHoBaHue MpoeKTa PykoBoaurens npoexra HIn¢p npoexra
JlabopaTtopuss OTBETCTBEHHBIE OT JIAOOPATOPHH Craryc
1. TARDISS Kpaguenko E.B. 05-2-1132-1-2021/2028
3amuTa oT PU3NKO-XUMHYECKHUX CTPECCOB
C MOMOIIbIO 0€JIKOB THXOXOA0K Peammzanms
JIAII Ampakcuna C.B., 3apyour M.I1., P3sauna A.B., Tapacos K.A., FOpuxosckas T.0O., AAxunenko A.C.
JIHO WBanbkos A.W., Mypyrosa T.H.

HXITIII® Amnnpees E.B., Anens [1.1O., Heuaes A.H.
(JIAP)

KpaTkasi aHHOTAIIMSI M1 HAYYHOE 000CHOBAHHE:

MexaHu3MBbl aIaNTAIHi )KUBBIX OPraHU3MOB K CYIIIECTBOBAHHUIO B IKCTPEMAIIBHBIX YCIOBHSX MPEICTABIISIOT OONBIIOH HHTEpEC
JUISL TIPUKIATHBIX U (QYHIAMEHTAJIbHBIX HCCIeoBaHUi. B OCOOEHHOCTH, MEXaHU3MbI YCTOWYHMBOCTH K HOHHU3UPYIOLIEMY
M3JIyYEHHIO, BBICOKOW MHHEpAM3alul OKPYKAIOIIEH Cpelbl, BO3ICHCTBHIO TSXKEIBIX METAIJIOB, BBICOKHX M HH3KHX
TEMIIEPATYp, BHICOKOMY JaBJICHUIO. B yCIOBUSIX yBENWYEHHS YPOBHS PAHAMOHHOTO (OHA 32 CUET PA3IMYHBIX TEXHOTCHHBIX
COCTaBISIIOIIHX, MPOOIEMBI KOCMUYECKOT0 U3IYyUSHHUS, TIPEMATCTBYIONIETO JITUTEIHHOMY NMPEOBIBAHUIO KHUBBIX OPTAaHU3MOB B
KOCMOCE, HEOOXOIMMOCTH 3alUThl OT PAJHAIMU 3I0POBBIX TKaHEH B XOJI€ JIy4eBOil Tepanuu 3J0KaYeCTBEHHBIX OIMyXOJel U
pAaaa 06IJ_[I/IX MEXAaHU3MOB, JICKAIIUX B OCHOBE CTAPCHUA KJICTOK U UX MOBPCKACHUA NOHU3UPYIOIIUM HU3JTYYCHUEM, U3YYCHUEC
HOBBIX MECXaHHU3MOB YBCJIUYCHUA PAAUOPEIUCTCHTHOCTU HABJIACTCA OIHUM M3 Ba)KHEHIIINX HaHpaBJ’IeHI/If/'I MOHeKyHﬂpHOﬁ
OMOJIOTHH U PATNOOUOIOTHH.

IMpencraBurenu Tardigrada (TMXOXOJKK) OTHOCSTCS K IpyIIe HanOoJiee yCTONUMBBIX K Pa3JIMYHBIM BHAM CTPECCa )KUBOTHBIX
Ha 3emiie, B TOM 4YHCJ€ THXOXOJKU CIIOCOOHBI BBDKHBATh IOCIE BO3JEHCTBHA KaK PEAKO- TaK U IUIOTHO MOHHU3HMPYIOILIETO
U3JIy4yeHus B 03ax okoio 5 kI'p.

Benok Dsup siBisieTcss HOBBIM OesikoM, OTKpbIThIM B 2016 rogy B Tuxoxonke Ramazzottius varieornatus — oqHOM U3 caMbIX
PaJMOPE3UCTECHTHBIX BUIOB MHOTOKIETOYHBIX OpraHu3MoB. Panee Hamu Obuin co3nmansl uaun D. melanogaster u kynerypa
knerok yenoBeka HEK293, skcmpeccupyromue naHHBIA O€JIOK, A KOTOPBIX MBI IOKa3all 3HAYUTEIBHOE YBEIWYEHHE
PaJMOPE3UCTEHTHOCTH B XOJA¢ OOJydYeHHUsl pa3HbIMH BHAaMH HOHM3UpYyHollero wm3nmydeHus. Jns nunumit D.melanogaster,
sKcnpeccupyromux Dsup, 661 IpoBeieH TPAHCKPUIITOMHBIN aHaJIN3, BHIIBUBIIMHI BinsiHUE Oenka Dsup Ha psia mpoieccoB Ha
KJIETOYHOM M OpTaHM3MEHHOM ypoBHe. [lonmydeHHble HaMu pe3ynbTaThl OblIH omyOsmkoBaHbl B 2023 1. B KypHaie iScience
(Q1) (https://doi.org/10.1016/}.is¢i.2023.106998). B x0/1€ MPOBEICHHBIX SKCIIEPUMEHTOB TIO0 OTIPECIEHUIO CTPYKTYphI Oeska
Dsup BriepBrIe O6b11a IPOM3BEICHA OLIEHKA (PU3NIECKHUX Pa3MEPOB MOJIEKYJIBI Oenka Dsup, ycTaHOBICHBI HEKOTOPHIE TapaMeTPHI
kommiekca JJHK-Dsup n okaszaHo cymiecTBOBaHHE BO3MOXKHOI BTOPHYHOM CTPYKTYpHI 6enka Dsup.

Pemraemple B XOZie BBITIONHEHHUS NPOEKTA 3a7add SBIAIOTCS HOBBIMH WM BaXHBIM HE TONBKO IS (QyHAaMEHTAIbHOM
MOJIEKYJISIPHOW OHOJIOTMM W PaAnOOHONOTMH, HO W JUIA TPHUKIATHBIX HANPaBICHUH OMOTEXHOJOTHH, KOCMHYECKUX
HCCIICAOBAHUN U IPYTUX JUCIUIUINH, TPEOYIOIINX MOBBIIICHNS YPOBHS PaAHOPE3NCTEHTHOCTH OPTaHU3MOB.

OsxkugaeMble pe3yJIbTAThI 10 3aBePIICHUHN IIPOEKTA:

Co3ianue peryJupyeMoil CxeMbl SKCIPECCHH TeHa, Koaupymomiero 6emok Dsup, B MogensHOM o0bekTe melanogaster s
pa3paboTKU YIPaBIsieMON CUCTEMBI BPEMCHHOTO MOBBIIICHHS PAIHOPE3UCTCHTHOCTH BCETO OPraHu3Ma.
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Ornenka BiusiHUA Oenrka Dsup Ha KOMITAaKTH3aLUI0 XPOMaTHHA B KJIETKaX JUIs YCTaHOBJICHHUS (yHIaMEHTaIbHBIX XapaKTePUCTHK
paboTel Genka Dsup 1 KapTHpOBaHKEe HOBBIX PETYIIATOPHBIX 3IEMEHTOB B reHoMe Melanogaster.

[omy4yenne maHHBIX O CTAOMIBHOCTH U CBOHCTBax Oenka Dsup B xo7e BO3IEHCTBHS BEICOKMX TEMIIEPATYp U HOHHU3UPYIOIIETO
W3IYYCHUS U1 OLEHKH IMPUMEHEHHUS 3TOTO Oenka il (papMakoJIOTHy W MEIWIHHBI, KaK KPHOIPOTEKTOpa, KOHCEPBAHTa U
crabuamsaropa BakiuH u apyrux JHK\PHK conepkainux mpemnaparToB, a TakKe Kak MPOTEKTOPHOIO areHTa Ipd Pajdo-
XAMHOTEPAITHH.

Pa3pa60TKa METOAUKHU U MaTepuajia IJjid BBIACICHUA HYKJIICUHOBBIX KHUCJIOT U3 PACTBOPOB U KOHICHTPUPOBAHUA I[HK u PHK u3
Ppa3JInIHbIX OUOJIOTHYECKUX JKUIKOCTEH C IOMOIIBIO Oenka DSllp.

O:xugaeMble pe3yJIbTAThHI MPOEKTY B TEKYIeM roy:

OrieHKa MHIAYIMPOBAHHOM — pamuopesucTeHTHocTH nuHUE  D.melanogaster, skcmpeccupyromux DSUP mox  KOHTposem
MIPOMOTOpa T€HA METAJUIOTHOHEWHA, M OLEHKA M3MECHEHHUS YPOBHSA TPAHCKPUIIIMU TAPTETHHIX T'€HOB B CIydae WHIYKIIHA
MIPOMOTOpPA Pa3HBIMU KOHIICHTPAIMSIMH COSTUHEHUH MEIN U BO3ACUCTBHS BEIOKUX 1103 paguaruu (500-1000 I'p).

OmnpezeneHne CTPYKTYPHBIX XapakTepucTuK Komiuiekca Dsup-JHK u ompeneneHre KOHCTaHTHI AMUCCOLMAIMH Dsup-
JHK meronamu xpuoanexTpoHnHoit Mukpockornuu 1 MCT (microscale thermophoresis).

AKTHBHOCTH TE€MbI:

HanmeHoBaHue aKTMUBHOCTH PykoBoaurean Cpoxu peanuzanuu
JlabopaTtopuss OTBETCTBEHHbIE OT JJA0OPATOPHUU Craryc
1. MouaekyJsipHasi TeHeTHKA AdanacseBa K.II. 2024-2025
PaauanMoHHO-HHIYIHPOBAHHBIX
U3MeHeHmii rena u renoma Drosophila Peanmzarus

melanogster. PA/IMOT'EH
JIIT  Anexcannapos U.[1., Anekcanaposa M.B., Kopabaurosa C.B., Koposuna JI.H., Conomunosa O.I1., Xapuenko H.E.

Kparkas anHoTauus u Hay4Hoe 000CHOBaHue:

CoBpeMeHHbIE TIPEACTAaBICHHUS O (€ NOVO reHETHYECKUX H3MEHCHHUSX Y MOTOMKOB OONYYEHHBIX POAUTENEH OCHOBAHHI,
[JIaBHBIM 00pa3oM, Ha JAHHBIX KJIACCHYECKOW paaualMOHHOM reHetwku Drosophila w mbimmm, xapakTepu3ymoInxX 4acToTy
HacllelyeMbIX JIOKyC-CIIeIM(pHIECKIX MYTaIli B raMeTax poAuTeNieil mocie AeHCTBUS PeIKO-HOMHU3HUPYIOIIEr0 H3ITyYeHHUS.
WMeHHO 3TH JaHHBIE CTAIM HAYYHOW OCHOBOH JJIsl MEPBBIX OIICHOK TEHETHYECKON OMAaCHOCTH (PUCKA) PEIKOMOHU3UPYIOIIETO
M3Ty4YeHUS B MHIYKIIMK TaKUX MyTaruii. OHaKo Bompoc o xapakrepe u yactore naMeHeHnit JIHK y takux myranuii ocraBasucs
HEeHM3BECTHBIM. [1epBbIii MOJICKYJISIPHBINH aHAIM3 PaJMAIIMOHHBIX MYyTAIlMH OJHOTO U3 U3y4aeMbix renoB black meronamu TTIP
u cekBeHHpoBaHus 10 CeHrepy BBIIBWI IelNbli criekTp u3MeHeHnid JIHK, KOTOpBI Oka3aics BBICOKO CICITU(PHIHBIM IS
Y-M3ITy4eHust 1 HeWTpoHOB. [loydeHHbIe pe3ynbTaThl TIO3BOJIMIIM BIIEPBbIE JUIS Y-U3Iy4YEHHS OLEHUTH €r0 OIACHOCTh (PHCK)
Ha MOJIEKYJIIPHOM YpOBHE ITpH MHAYKIMH 3aMeH ocHoBaHui JIHK, koTopele ABISIOTCA, KaK M3BECTHO, MYTal[HIOHHON OCHOBOM
LIEJIOTO psijia TeHeTHYECKUX OoJe3Hel yenoBeka. JlanpHel e nceieJo0BaHus B 3TOM HAIIPABJICHUHN TTO3BOJISIT BBIIBUTH OOIINE
3aKOHOMEPHOCTH U TeHOCTIeHU(pUIECKHe OCOOCHHOCTH PaAMalMOHHOTO MyTareHe3a B reHepaTHBHbIX KieTkax D. melanogaster
mocye AeHCTBHSI Ka4eCTBEHHO pasHBIX BHJOB pafguanuu. OnHaKo, HacleayeMble TeHHbIE MyTallud SBIISIOTCS JIMIIb OJHON U3
COCTaBHBIX YacTell B CIOKHOM CIHEKTpE I€HETHYECKMX HM3MEHEHUH, MHIYyIHPYEMBIX B T€HEPaTHBHBIX KJIETKaX U He JAar0T
MOJIHOTO TIPEJCTAaBICHHS O Xapakrtepe u Mmacirabe de NOVO reHeTHYeCKHMX W3MEHEHHH, MONyYaeMbIX MOTOMKaMH OT
00JTy4eHHBIX POJUTEIIEH.

Habnromaemsriii nporpecc B THK- u IT-TexHOIOTHAX BIEPBBIC OTKPHIBACT BO3MOKHOCTh U3YUUTh TEHETHYCCKHE ITOCIICICTBHUS
y MOTOMKOB 00JydeHHBIX poauteneil Ha ypoBHe JIHK Bcero renoma. VcciemoBanus B 00JNACTH pagHAIlIOHHON TC€HOMUKH
SIBIITIOTCS. HOBBIMH M PE3YJIbTAThl MEPBBIX HCCICAOBAHHWIA Ha MBIIIAX, [TOKA3alld, YTO OCTPOE PEHTTCHOBCKOE OOIyYeHUE
(3I'p, LDsg) B HECKOJNBKO pa3 MOBBINIAET YAaCTOTY HACIEAYyEeMBIX CTPYKTYpHBIX u3MeneHuil JJHK renoma, Tuma KpymHBIX
nenerit, nymmakanmid (Copy number variants — CNVs), a Takke 6onee Menkux nHcepnuid u genermii (indels). [Tockonbky,
JIAHHBIE, TIOJTyYeHHBIE B cucTeMe Drosophila-meiiib, SBIsSIOTCS ONpenesSOUMHU I SKCTPATIONISAIMA HA YeJI0BEKA, TEHOMHBIE
nccinenoBanus Ha D. melanogaster mpnoOpeTaroT 0coOyI0 aKTyambHOCTb.

Ve mepBble pe3yNbTaThl HAIETO MUJIOTHOTO JKCIEPUMEHTa Ha Jpo3oduie Mo TMOJTHOTEHOMHOMY CEKBEHHUPOBAaHHUIO H
YaCTUYHOMY OHOMH(OPMATHUYECKOMY aHAJH3y MMOKA3aJIH, YTO MPAKTUYCCKU BCe U3 9 M3YUYCHHBIX MOTOMKOB Y-O0IYYeHHBIX
camioB (40 ['p) uMenu CKpBITO HacIeayeMble (pelleCCHBHBIC) MHOXECTBEHHBIE CTPYKTypHBIe n3MeHenns [IHK pasHoro Tuma
(memenuu pa3HON BENWYHHBI, AYIUTUKAIIMH, UHBEPCHH U JIP.). 3aBEpIICHUE YXKE¢ HAYATBHIX MCCIICIOBAHHUN SBISICTCS OJHON W3
rnaBHbIX Heneit HUP na 2025 B pamkax akTUBHOCTH «Paguoren.

O)KHZIaeMl)le pe3yJbTaThl 110 3aBEePLICHUH AKTUBHOCTH

3aBepuieHre HWH(POPMATHUECKOrO aHallM3a Pe3yJIbTATOB IMOJHOTCHOMHOTO CEKBEHHPOBAHHS MOTOMKOB CaMIIOB-POAMTENCH
npo30duITel, 00TyIeHHBIX Y-u3mydeHueM B no3e 40 I'p.
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O)KI/IIIaeMbIe pe3yabTarThbl M0 AKTUBHOCTH B TEKYIIIEM Ioay:
3aBepmeHI/Ie I/IH(l)OpMaTI/ILIeCKOFO aHaJin3a pe3yJbTaTOB MMOJHOTCHOMHOI'O CEKBCHUPOBAHUA (WGS) IIOTOMKOB Y-06le'{eHHI)IX
camnoB-poaureneit D. melanogaster.

CoTpyIHU4YECTBO 10 TeMe:

Crpana wim I'opox Hucruryt Crartyc YuyacTHUKH

MesKIYHAPOAHAS

opraHmusanus

Eruner AcyaH VH-T CoBMecTHBIE pabOTHI Xaiipu Hanu
Hero-bopr-anb-Apab GEBRI CoBMecCTHBIC pabOTHI Enbnoamanu @.

Mouinosa Kumunes UMb AHM CoBMmecTHBIE pabOTHI Yenoii JI.E.

Poccus JlonronpyaHbIit M®TU CoBMecTHBIEC PabOTHI Pwxukos 10 J1.
MockBa MI'y CoBMecTHBIEC PabOTHI [Hupmmn E.A.

CIIA Tamma USF CoBMecTHBIEC PabOTHI VBepckuii B.H.
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NudpopmanmoHHbIE
TE€XHOJIOT U

(06)
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06-6-1119-2014

MeTtoapbl, aIropuTMBI M IPOrPAaMMHOE o0ecriedeHne
AJI51 MOJIeJINPOBaHUA (PU3MYECKUX CHCTEM, MAaTeMaTHYeCKOi 00padoTKu
U aHAJIM3a IKCIIEPUMEHTAIBHBIX JaHHBIX

PykoBoauresn Temsl: IIImaToB C.B.
Yynyyn6aatap O.

3amMecTHTEIN: Boiitumun H.H.
3penos I1.B.

YyacTBywomme cTpaHbl 1 MEKAYHAPOJHbIC OPTraHU3ANMHU:
Apwmenus, benapycs, bonrapus, Benukooputanus, ['py3us, Eruner, Utanus, Kazaxcran, Kuraii, Mekcuka, Monronus, Poccus,
CepoOus, Crioakust, CIIA, Y30exuctan, ®pannus, [IEPH, FOAP.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIEA0BAHUIA:

Tema HampaBlieHa Ha OpPraHH3ALUI0 W O0ECTCUCHHE BBHIYHCIUTEIBHOW, aITOPUTMHYCCKOH W TPOTPAMMHOW TTOAICPKKH
MOJTOTOBKA W peaNn3aldil 3KCIIEPUMEHTAIBHBIX W TEOPETHUSCKUX WCCICAOBaHHUNA, MPOBOMUMBIX ¢ ydactuem OWSN,
pa3paboTKy, pa3sBUTHE W HCIIOIF30BAaHUE BBEIYUCIUTECIHHBIX METOJOB U MOJICIHUPOBAHHS CIOXHBIX (DU3UICCKAX CHCTEM,
n3yvdaeMbIX B pamkax npoektos I1TII OMSN. B paMkax TeMbl OyaeT OCYIIECTBIATECS pa3pad0Tka MaTeMaTHIECKIX METOI0B
U IIPOrpaMMHOT0O 00ECIeYeHus], B TOM YKCJIe Ha OCHOBE ajrOPUTMOB MAIIHHOTO ¥ TIIyOOKOT0 OOYUYEeHHMs C MCIIOIb30BAaHUEM
PEKYPPEHTHBIX M CBEPTOYHBIX HEHPOHHBIX CETEH, Ul MOAEIMPOBAaHUS (PU3NYECKHX NPOLECCOB M IKCIEPHUMEHTAIBHBIX
YCTaHOBOK, OOpa0OTKM W aHanW3a JIaHHBIX SKCIIEPHMEHTOB B 00JIaCTH (DM3HMKM DJIEMEHTapHBIX YacCTHI, sIepHO (usuky,
¢bu3uku HeUTPUHO, paaroduosoruu U ap. Ocoboe BHUMaHKE OYICT YACICHO CO3aHHUI0 CUCTEM PACIIPEICICHHOM 00pabOTKH U
aHaJIM3a JaHHBIX SKCIIEPUMEHTOB 1 MH()OPMALIMOHHO-BBIYMCIUTENBHBIX IUIATGOPM IMOIAEPIKKH UCCICAOBAHU, TIPOBOTUMBIX B
OUSAN u npyrux uccienoBaTeIbCKUX [EHTPax.

OCHOBHBIE HalpaBJICHUS PAOOTHI — MaTeMaTHIeCcKask M BEIYMCINTENbHAS (PU3UKA JUTS ITOJAEPKKH KPYTTHBIX HHPPACTPYKTYPHBIX
npoektoB OUAU, B mepByto ouepensp, dhiaarmanckuii mpoekt OSSN NICA B pexnme paboThl Ha (UKCUPOBAHHOW MUIICHU
(BM@N) u B pexxume KoJutaiiziepa Uil CTOIKHOBEHUH PENATUBUCTCKUX TsDKeNbIX HOHOB (MPD) 1 Ha monsipr30BaHHBIX ITy4Kax
(SPD), ueiitpunnsbiii Teneckon Baikal-GVD. Takxe Oyner HpoJOIDKEHO COTPYIHHYECTBO C IKCIIEPUMEHTAMU B MHUPOBBIX
yckopurenbHbix meHtpax (LIEPH, BNL wu gp.), skcnepuMeHTaMH B 00JacTH (DU3MKM HEUTPHHO M acTpOU3NUECKHUX
9KCIEpUMEHTaX, MporpaMMaMU pPaTHOOMOIOTHYECKUX HccienoBaHuil. PaccmaTpuBaeTcs BO3MOXKHOCTH HPUMEHEHUS
pa3pabaTbIBa€MbIX METOIMK U aJITOPUTMOB B paMKax APYTHX IPOEKTOB.

I'maBHBIM HampaBleHHEM B MOJICITUPOBAHUH CIOXKHBIX (PM3MUECKUX CHCTEM, BKIIFOUasi COCTOSHHS TIOTHOM SAEPHON MaTepuH 1
KBaHTOBBIE CHCTEMBI, Oy/IeT pa3paboTKa METOJI0B, KOMIUICKCOB ITPOTPaMM U IIPOBEICHHE YHCIEHHOTO HCCIICIOBAHMUS HA OCHOBE
pellleHNs] COOTBETCTBYIOIIUX CUCTEM HEIMHEHWHBIX, MPOCTPAHCTBEHHO HEOJHOMEPHBIX HHTETPallbHBIX, HWHTErPO-
muddepeHnmanbHpIX WK AN GEepeHINATBHBIX YPaBHEHUH B YaCTHBIX MTPOM3BOAHBIX C OOJBIINM KOJHMYECTBOM I1apPaMeTPOB,
XapaKTePU3YIOUIMXCSl HATMYMEM KPUTHYECKUX PEKUMOB, Ouypkanuii 1 (ha3oBbIX IEPeX00B C KOMIUIEKCHBIM IPUMEHEHUEM
METOJIOB BBIYUCIIUTENBHONW (U3MKH, KBAHTOBOI Teopuu HH(OPMALUMM ¥ THOPUIHBIX KBaHTOBO-KJIACCHYECKUX METO/IOB
IPOrPaMMUPOBAHHUS.

Taxxke B paMKax TEMBbI IPEANOJIaracTcs pa3BuTue pa60T 10 KBAHTOBOMY MHTCJUICKTYAJIbHOMY YIIPABJICHUIO TEXHOJIOTNYCCKUMU
nponeccaMu u (1)I/I3I/I‘{GCKI/IMI/I YCTaHOBKaMH B OMUSIN 1 kBaHTOBBIM BBIYHCICHUSAM B KBAHTOBOI XMMUH M (1)I/ISI/IKC.

Kpome TOTO, Oyner mpomoinkeHa MOATOTOBKA CHENHATMCTOB B OOJNACTHM BBIYMCIMTENHHON (M3UKM M WH()OPMAIMOHHBIX
TexHoJjoruil B pamkax IT-mkosl.

IIpoekTsl 0 TEMe:

HaunmeHoBaHMe IpoeKTa PykoBoauTeu npoexra Mudp npoexra
1. MaremMaTH4eCKue METOIbI, AITOPUTMBI IIImartos C.B. 06-6-1119-1-2024/2026
U TIPOTPaMMHOE 00eCIIeYeHUE IS MOICITUPOBAHHUS 3amecmumenu:
(U3MYECKHX POLIECCOB U SKCIIEPUMEHTAIBHBIX Atipus A.C.
YCTaHOBOK, 00pabOTKH M aHanmn3a Botitumma H.H.

OKCIICPUMEHTAJIbHBIX JaHHBIX
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2. Meronbl BEIYUCTUTEIBHON QU3UKH 3emnsaHas E.B. 06-6-1119-2-2024/2026
JIUISL UCCTIEOBAHUS CIOMKHEIX CHCTEM Yynyynobaarap O.
Bamecmumenu:
Kamunosckuii FO.JI.
XBeaenumze A.

IIpoexrsi:
HaumeHoBaHue NMpoeKTa PykoBoauTtenu npoekra Craryc
JlaGoparopust OTBETCTBEHHBIE OT JTAOOPATOPUHU
1. MaremaTH4YecKHe MeTOAbI H MPOrPaMMHOE HImaros C.B.
obOecrnieyeHue 1151 MO/IeJINPOBaHusl, 00padoTKH 3amecmumenu: Peannsauus
M AHAJIM32 IKCIIePUMEHTAJBHBIX JAHHBIX Aiipusu A.C.

BoiitTumun H.H.

JIMT  Axwumun IL.T., Akumuna E.IT., Anekcanapos E.U., Anekcanapos 1.H., Auukuna A.U., bapanos J[.A.,
Bexansu T.2K., byma f., l'natuy C., I'puropsa O.A., epenosckas O.1O., dunoperko A.B., Aukycap H./I.,
3mokazos B.b., 3yes M.U., UBanos B.B., Kagounnkos U.C., KazakoB A.A., Kogomnosa O.JI., Kopcakos 10.B.,
Kocrtenko b.®., Munees M. A., Mycynsman6exos K. K., Heuaeckuii A.B., Hukurenko A.H., Hukonos 2.1,
Onmneitauk [I.A., OcockoB I'.A., [Tansuuk B.B., [Tanosu B.B., IleneBantok U.C., [Terpocsn A.I11., [Toaraiusiii 1.B.,
IIpsixuna .M., Cakraranos H., Cateiuies 1., Cnennes C.K., ComxeBckuit K.B., ConosseB A.T'., ConosbeBa T.M.,
Crpensriosa O.U., Tyxmues 3.K., Umxos K.A., Vkunckuii A.B., Yxxuuckuii B.B., Xa6aes 3.K., Hlanmexpu C.A.,
[Mapunos 3.A., SIxoBnes A.B.

JI®BD Amnekcaxun B.1O., Amapun A.A., becnamos 10.B., Bynkosckwuii [I.B., berakos A.B., ['abapaxmanos U.P.,
Ianosiz A.C., I'epuen6eprep K.B., 'onosariok B.M., Ipsi6nos JI.K., XKwmwxun 1. A., XKexep B.H., 3unuenko A.U.,
3unuenko J.A., Kanumun M.H., Kapxasun B.1O., Kopoounun A.A., KpsutoB A.B., Jlanés A.B., Jlenusenko B.B.,
Jlo6acros C.I1., Mepr C.I1., Momkua A.A., Mypus FO.A., Hukudopos JI.H., [Tamrox M.A., Porauesckuii O.B.,
Ps6oB B.I'., Tapanenko A.B., llanaes B.B., lyasra C.T'.

JIT® 3eikynoB B.A., Kazakos JI.11., CaBuna M.B., TepsieB O.B., Tonees B./l.

JIH® banamoro M., Beprens K.H., IBanbkoB A.H., UcnamoB A.X., Koanes 10.C., Kyxnun A.U., [Tenensimes FO.H.,
Pwxukos 10.J1., Poraues A.B., Ckoii B.B., ®pontacseBa M.B.

JAIlI  benusikoB B.A, benonantuxos U.A., bopuna U.B., boponun A.H., lenucenxo U.U., Juk B., Emxos T.B.,
I'puntok A.A., T'ycekoB A.B., Kemuyros A.C., 3se3noB J1.10., Kpsuios B.A., Kyp6atos B.C., Haymos /I.B.,
ITan A.E., Cupenko A.3., CopokosukoB M.H., Xpamos E.B., [1lait6onos b.A., [llonTan E.

JIPb Konecuukosa N.A., Ceseproxun 10.C., YTuna JI.M.
YHII Bepxees A. 10., Kamanun /[.B., FOnnames b.C.

Kparkasi anHoTauus U HAy4YHOe 000CHOBaHUe!

[IpoekT HampaBieH Ha OPTaHU3AIMIO U 00ECTIEYeHNE BEIYUCIUTEIbHON MOIIEP)KKH MTOITOTOBKH U peanu3anui Gpusndeckon
NpOrpaMMbl HCCIIeIOBaHMH, TPOBOIUMBIX ¢ yudactueM OUSIM, pa3paboTky M pa3BUTHE MaTeMaTH4YeCKHUX METOJOB M
MPOrpaMMHOT0 00eCTIeYeH s 1JIs1 MOJEITMPOBaHUs (PU3NUECKUX MPOLECCOB M IKCIIEPUMEHTAIBHBIX YCTAHOBOK, 00pabOTKH U
aHaJM3a JIaHHBIX OKCIEPUMEHTOB B 00JacTH (PU3MKM DIIEMEHTAPHBIX YacTHILl, SACPHOW (u3MKH, (U3MKKM HEHTpHHO,
paauobuonoruu u ap. Ocoboe BHUMaHKE OYIET yISICHO CO3JaHHIO CHCTEM PaCIpeIe/ICHHONH 00pabOTKY 1 aHaIH3a JaHHBIX
9KCHEPUMEHTOB M HH()OPMAIIMOHHO-BEIUUCIUTEIBHBIX IaTHOPM MOJAEPKKHA HCCIIEAOBAaHMH, MpoBoauMbix B OMAU n
JIPYTHUX UCCIIE0BATENbCKUX LIEHTPAX.

OcHOBHBIE HampaBJeHUs pabOTBl — MareMaTHdeckass U BBIYMCIHUTENbHAs (U3UKa JUIS  TOJJEPKKH KPYITHBIX
nHPpacTpyKTYpHBIX poekToB OMSU, cpenn KOTOPEIX, B EpBYIO ouepenp, paarmanckuii mpoektT OIS NICA B pexume
pabotel Ha QukcupoBanHo Mumiern (BM@N) u B pexxuMme KoJutaiaepa Uisi CTOJIKHOBEHUH PEISITUBUCTCKUX TSHKEIBIX
noHoB (MPD) u Ha momspu3oBaHHBIX nyukax (SPD), meirpunHbeid Teneckon Baikal-GVD. Taxke OymeT mpomonKeHO
COTPYAHUYECTBO C SKCIIEPUMEHTaMH B MUPOBBIX yckopuTenbHBIX IeHTpax (LIEPH, BNL u mp.), skcnepuMeHTamMu B 00671aCTH
¢U3MKN  HEHTPUHO ¥  acCTPOPU3MUECKHX OSKCIIEPUMEHTaX, NPOrpaMMaMH pPaJUOOHOIIOTHYECKHX  HCCIIETOBAaHHM.
PaccmarpuBaeTcsi BO3MOKHOCTh NPHMEHEHHS pa3padaThBA€MBIX METOJUK M AITOPUTMOB B PaMKax IPYTHX MPOEKTOB
Mmeracaiienc (Cymnep yapm-tay ¢adpuka, CKUD u np.).

O:xupaeMsble pe3yJIbTATHI 0 3aBePUICHNH MPOEKTA:

PeBu3us reHepaTopoB B3aMMOICHCTBHIA M UX PAa3BUTHE JJIS MOJICITUPOBAHUSI IPOIIECCOB B3aUMOJICHCTBUH JIETKUX U TSHKEIBIX
snep, B toM umcne mpu 3Heprusix NICA (FTF, QGSM, DCM-QGSM-SMM wu np.), U OpOIECCOB 3a paMKaMu
CraHmapTHOW MOJIENH, TAKUX KaK POXKJCHUS YaCTUI-KAHTUIATOB Ha POJIb TEMHOM MaTepUH, JOIOTHUTEILHBIX XUTTCOBCKHX
0030HOB | IPOIIECCOB, HAYIUX C HapyIIeHneM JienrtoHHoro rcina u mp. (QBH, Pythia, MadGraph u np.) nns yenosuii LHC
HpH HOMHHANBHOM IHEPTHH U HOJIHOH MHTErpaabHOH cBeTUMOCTH 10 450 Gpon™.,
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Pa3paboTka anropuTMOB PEKOHCTPYKIIMH TPEKOB 3apsDKCHHBIX YaCTHIL JUIsl OKCIIEPUMEHTAIILHBIX KOMIUICKCOB, B TOM YHCIIC
Ha NICA u LHC, co3nanne COOTBETCTBYIOIIETO MPOTPAMMHOI0 00ECIIEYESHUS M €T0 PUMEHEHHE Il 00paboTKK 1 aHaIM3a
JIAaHHBIX, U3Y4eHHS (PH3HKO-TEXHUUECKHX XapaKTEPUCTHK JAETEKTOPHBIX CUCTEM.

Pa3zpaboTka MacmTabHpyeMbIX alrOPHTMOB W IMPOTPAMMHOTO OOeCTedeHHs I OOpabOTKHM MHOTOMapaMeTPHYECKUX,
MHOTOMEPHBIX, HEpapXHYecKuX Ha0OpOB MaHHBIX 3KcabafiTHOro oGbema, B TOM YHCIE Ha OCHOBE PEKYPPEHTHBIX H
CBEPTOYHBIX HEWPOHHBIX CETEH, Ul 3a/lad MALIMHHOTO U IIyOOKOTo 00y4eHHMs, MpeHa3HauYeHHBIX B IEPBYIO odepenp Ui
peLIeHHs pa3NIMYHBIX 3aa4 B SKCIIEPUMEHTaX 10 (U3UKE YacTHL, B TOM uducie mid Meranpoekta NICA u HeWTpUHHBIX
IKCIIEPHUMEHTOB.

Co3anue W pa3BUTHE CHCTEM OOpabOTKM M aHajiW3a MAaHHBIX M COBPEMEHHBIX HMHCTPYMEHTOB HCCIICIOBAaHUM JUIs
MexayHapoaHbIx kojutabopanuit (NICA, Helitpunnas nporpamma OMSIU, skcniepumentst Ha LHC).

Pa3paboTKa alropuTMOB U IPOrPaMMHOI0 o0ecredeHus A UcCleloBaTeNIbckux npoekToB OMAN B 061acTu HEUTPOHHOI
busuKy.

Pa3zpaboTka anropuTMoB, IporpamMmHOro oOecrieueHHs W = HMH(POPMAIMOHHO-BBIYHCIMTENBHBIX IUIATGOpPM  JUIs
PpaanoOHOTIOTHYECKUX HCCIeOBAHUH, IPUKIIaHBIX UCCIIEI0OBAaHUM B 00IACTH IPOTOHHOMN Tepanuu U HKOJIOTHH.

OsxnjiaeMble pe3yJIbTAThI 0 MPOEKTY B TeKYLIeM Toay:
3aBepmenue pesusun monenu Geantd4 FTF, Gonee tounoe 3amanme (yHKIMN (parMeHTall KBApKOB W JUKBAapKOB B
cTpaHHbIe yacTHIBI B Mozenu Geant4 QGS, mpoBeneHne YUCIEHHBIX SKCIEPUMEHTOB 0 POKACHHIO TUIIEPSIIED.

duznyeckuii aHaIM3 JaHHBIX, oy4eHHbIX B okcniepumenTax NICA MPD, NICA BM@N u NA61/SHINE, B pamkax Monenu
Geant4 FTF.

VYuer paznu4sbix 3¢ ¢exroB B reHeparope DCM-QGSM-SMM: 3aBUCHMOCTH BPEMEHH JKM3HU PE30HAHCOB OT IJIOTHOCTH
SIICPHOI Cpeibl, TI0IaBJICHHE CEUCHUS POXKJICHNUS TICEBJIOCKAISPHBIX ME30HOB U YCHIICHUE POXKICHUS THIIEPOHOB B IUIOTHOM
smepHOM  cpede, naedopmaimu  siaep.  Pa3paboTka  peIIeTOYHONM MOAEAM sApa M HEPKOJAIUOHHOW — MOICITH
MYJIbTU(QparMeHTal y.

MareMaTraeckoe MOJCITUPOBAHAE POKIACHAS M HIACHTU(UKAIIMHA HEpEe30HAHCHBIX qrbaprnoHoB Ha yctaHoBke NICA SPD.

Maremarudeckoe MOJACINPOBAHUC COOBITHI BHEIOMBAHUS nap BbICOKOUMITYJIbCHBIX HYKJIOHOB M3 AaTOMHBIX AACP
YCKOPCHHBIMHA YaCTULIAMU. HO,I[FOTOBKa Ha6p001<a OKCIICPUMCHTAJIBHOTO MPEAJIOKCHUS U YCTAaHOBKH NICA.

Or1eHKa CeYeHUH MPOIIECCOB POXKICHUS YaCTHI] TEMHOW MaTepPHU U HOBBIX CKAJIIPOB B paMKaxX paclIMpeHHO IBYXTyOJIeTHON
xurrcoBckoir mogenu (2HDM+a/S, renepatop MadGraph) B xaHane poxxIeHust Tapbl MIOOHOB/b-KBapKOB M HEJOCTAIOIICH
SHEPTHH, MPOBEACHNE COOTBETCTBYIOIIETO MOACIHPOBAHNUS M aHAIIN3a NaHHBIX mpu yciaoBusx RUN2/3 LHC.

OrieHKa ce4eHH MPOIECCOB POXKACHHS YacTHI] TEMHOW MaTepHUH M HOBBIX CKamsipoB B pamkax Inert Doublet Model B
KOHEYHOM COCTOSIHUM C JIByMs MIOOHaMU M HEIOCTAIOIIEH SHEPTUeil, IPOBENECHUE COOTBETCTBYIOIIEIO MOJACIUPOBAHUS U
aHaM3a JaHHbIX pu ycnoBusix RUN2/3 LHC.

OTnazxa mporeIypsl TECTUPOBAHMS YyBCTBUTEIBHBIX 3JIEMEHTOB KaJIOPHMETPa BBICOKOW TPAHYJISIPHOCTH 3KCIIEPHMEHTA
CMS, BKmoYasi peKOHCTPYKITUIO TPEKOB U OIEHKY 3(P(PEKTUBHOCTH KaXKI0W STUEHKU AETEKTOPa.

Pa3paboTka 1 0TiIa1Ka aNropuTMOB M METOJIOB PEKOHCTPYKIIMU TPAeKTOPUi MIOOHOB B KaTOAHO-CTPHUNOBHIX Kamepax (KCK)
MIOOHHOH cuctemsl 3kcriepumMenTa CMS a1t cpaBHEHHST HENIPEPHIBHOTO W AMCKPETHOTO ITOJIXOJI0B BEHBIIET-aHANM3a VIS
pasiesieHHs IePeKPhIBAIOIINXCSl CUTHAJIOB, OLIEHKH IpocTpaHcTBeHHoro paszpenienus kamep KCK n addexra nx crapenus
Ha JIaHHBIX, Nony4eHHbIX B 2025 r. Ha yctaHoBke GIF++ B LIEPH u B npoToH-poTOHHBIX coyaapenusx myukos LHC.

Pa3paboTka Mozeneil MalIMHHOTO O0YYeHHMs U MOJXO0JI0B UX NPUMEHEHUs K uaeHTHuKauuy yactul B BM@N Ha ocHOBe
BBIOOPKH, cOaJTaHCUPOBAHHOM IO THUIIAM KJIACCH(HUIUPYEMBIX YaCTHII.

HaxosxneHne monpaBovYHbIX TapaMeTpOB B KOOPAWHATHOM H YTIIOBOM IIPOCTPAHCTBE i reomeTpuu Aetektopos STS u GEM
akcriepuMerTa BM@N, pa3zpaboTka u mporpaMmHas peaqu3anys METOJA0B MOJIEIUPOBAHMS U 00paObOTKN TaHHBIX, & TAKKe
UX Pa3BUTHE W afanTaiys A aKTyaJbHBIX KOH(GUTyparuil psua TpekuHroBeix aerektopoB GEM u Silicon Profilometer B
2024-2025 ropax.

BHecenne FocTHPOBOYHBIX MTOIPABOK B TEOMETPHUUECKUE MO MUKPOCTPHUIIOBEIX TPEKOBBIX AeTekTopoB FSD, GEM u CSC
skcriepuMenTa BM@N, 1oirydeHHBIX B pe3yJIbTaTe aHaIn3a BOCCTAHOBJICHHBIX TPAEKTOPHH 3apsDKEHHBIX YaCTHIl HAa OCHOBE
JTaHHBIX TIepBOro (usnyeckoro ceanca. Pa3paboTka M mporpaMmHas peaju3anus METOJ0B MOJIEIMPOBaHUS U 00pabOTKH
JIAaHHBIX JAJIs IJIOCKOCTU BEPIIMHHOTO KPEMHUEBOTO AeTeKkTopa VSP a1 npencTosAMX CeaHCOB IKCIIEPUMEHTA.

HCpCXOH OT r100aJIBLHOIO KJ'IaCCI/I(l)I/IKaTOpa, I/I,HCHTI/I(bI/H_II/IpyIOHIeFO HaCTUlbl B MPD Ha noiHOM JArara3oHe UMITYJIbCOB, K
JIOKaJIbHBIM KﬂaCCI/I(bI/IKaTOpaM, OCHOBAaHHBIM Ha IrpaJIUCHTHOM 6YCTI/IHFC u pa60Ta10umM B 3aJaHHOM JIUAIlIa30HC UMITYyJIbCa
C ICJIBIO ITOBBIICHUA 3(1)(1)€KTI/IBHOCTI/I pacrno3HaBaHusd 4acTUL.
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MopaepHusaiys NporpaMMHOro KoMmIuiekca skcnepumernta MPD i mOBBIIIEHUS! TOYHOCTH U CKOPOCTH PEKOHCTPYKLUU
coObITHH ¢ moMombio BHeapeHus: Tpekepa ACTS B mporpammuyro o6osiouxy MPDroot. MuTerpanus mocieaHux Bepcuit
BHEIIHUX 3aBUcHMOCTel B 00010uky MPDRoot (ACTS, FairRoot, GEANT4, ROOT). Ilepexon cuctemsr cOopku Ha Alma
Linux 9.5.

Ontumu3anyst KOJOB NPOrpaMM PEKOHCTPYKIIUH TPACKTOPHH 3apsDKEHHBIX YacTHIl B TPEKOBOH cucreme skcrepumenta SPD
JUISl YCKOPEHUsI poueaypsl oguiaiiH 00pab0oTKN COOBITHSL.

[Ipumenenne rpadoBBIX HEHPOHHBIX CETEH IS PACIIO3HABAHUS TPACKTOPHI 3apsHKCHHBIX YacTHIl B dkcniepumente MPD.

HccrnenoBanne CBOMCTB alTOPUTMOB PEKOHCTPYKIIMH CTPYi/KiacTepoB aapoHoB B ycimouax SPD. Omenka ceuennit
Iporecca MpsIMOTo POXKAEHHS (POTOHA B KBAPK-TIIFOOHHOM PACCESTHHUH.

Peanmzarus Momenn 00pabOTKH M XpaHEHUSI MOISIMPOBAaHHBIX JaHHBIX dKkcniepuMenTa SPD, aktyansroit Ha 2025-2026 oz,
Ha OCHOBE paHee CO3JaHHOTO IPOTOTHIIA paclpeaeIeHHON CHCTEMBI MacCOBOM 0OpabOTKH JTaHHBIX M HOBOT'O MPHKJIaJHOTO
1O, coznanHoro Ha mporpammuoii mardpopme Gaudi.

@OyHKIMOHATBHOE TECTUPOBAaHHUE M OTJIaJKa KOMIIOHEHTOB M HHTep(pEicOB MeXIy KOMIIOHEHTaMH CHCTEMBI,
obecrieunBaroLield MHOTOCTYIEHYATYI0 00pabOTKy AaHHBIX Ha KiacTepe (WIbTpanud COOBITHH B PEXUME PEAbHOTO
Bpemenu SPD OnLine Filter.

ObecnieueHre HEOOXOJMMOTO YPOBHSI (DYHKLIIMOHMPOBAHMS, OTBEYAIOIIETO IOTPEOHOCTSM B MAacCOBOM MOJCIMPOBAaHHH
¢msnyecknx nporeccos dkcriepuMenTa SPD B pacnpeneneHHON BEYUCIUTENBHOM Cpesie Ha OCHOBE CUCTEMBI YIPaBICHUS
Harpy3koil PanDA u cuctemsl ynpasineHus nanHbeiMM Ha ocHoBe makera RUCIO DDM. Pa3Butue cuctem yrnpaBieHUS
mporeccaMu 00padOTKH.

ApanTarys mMporpaMMHOTO KOJa PEKOHCTPYKIMHM KAacKaJOB BBICOKHX JHEPTHil K OBICTpOi cucTeme oOpabOTKH JaHHBIX
Baikal-GVD.

Pa3pa60TKa nporpamMm O6pa60TKI/I JAAHHBIX I KOMILICKCAa ACTCKTOPOB paCCCAHNA, BKIIOYAA TO3UITUOHHO "IYBCTBPIT@J'ILHLIIZ
JACTCKTOP MPAMOTO IMy4dKa.

Mopepuuzanus cuctemsl ATLAS CREST non HoByto apxutektypy ¢ kiiaccamu Dto, passurue cepsuca EventIndexPicking
JUts BeIoTHEeHUs TecToB R2R4 Milestone, moaudukarus TDAQ Resource manager as ucnoss3oBanus B Rund. Pazsutue
U TOJJCPKKa JKCIUTyaTaluy MH(OPMAIMOHHBIX CHUCTeM OJKcnepuMeHToB BM@N, MPD st omucaHusi reOMETpHd
YCTaHOBOK, KOH(GHUTYpaIK ICTEKTOPOB, IPOIIeCcca MEHEKMEHTA. YYacTHe B pa3paboTke omaiiH cuctembl DAQ MDT.

[TocTpoeHne Mopaenw MAIIMHHOTO OOy4YeHMs UL 3aJa4dd KIacCH(HUKAIMM aJpOHOB M T'aMMa-KBAaHTOB B JIKCIEPHUMEHTE
TAIGA.

MopnenupoBanue paspemienus gerekropa OJIBO-HERO nns ynpomeHHOR MoIenu pa3iIudHbIX pa3MepOB.

Pa3zpaboTka MaTeMaTHYeCKMX METOJOB M alTOPUTMOB JUIS PEKOHCTPYKIMH TPAeKTOPHUH B 3a1ade MOJEIMPOBAHMUS
MIPOTOHHOTO IU(POBOTo ToMOrpada.

Hcnonp3oBanne MBD-MHOTOWIEHOB BBICOKMX MOPSIKOB [UISi COBEPIICHCTBOBAHHMS METOJIUKH OOPaOOTKH PEaKTOPHBIX
JIaHHBIX U HEUTPOHHBIX 1IyMOB peaktopa BP-2M.

Pa3paboTka BeO-cepBHca ISl aBTOMATH3aIMK aHAJIHM3a JaHHBIX, TOJy4aeMbIX C HCIOJIb30BAHHEM TECT-CUCTEMbI «BoIHBII
nmabupuHT Moppuca» B 3KCIIEPUMEHTAX, HalPaBJICHHBIX HAa U3y4YCHUE MOBEJCHUECKUX PEaKINi 1ab0paTOPHBIX KUBOTHBIX,
TIO/IBEP>KEHHBIX BO3/ICHCTBUIO Pa3INuHBIX ()aKTOPOB.

HccrnenoBanust B 00JIaCTH TMOBBIIICHNST TOYHOCTH MOZENeH kinaccudukannu 6onesneit pactenuid mo gororpadusm. Ouenka
BIHMSIHASL PA3IMYHBIX TIONWTHK ayrMEHTAallMM JAHHBIX W MEXaHW3MOB BHUMaHHWsA (attention mechanism) Ha mokaszarenu
MOJETICH.

HCCJ’IC,HOB&HI/ISI B obOnacTu MMPOTHO3UPOBAHUA 3arpA3HECHUS TOYB C UCIIOJIB30BAHNUEM JAHHBIX JUCTAHIIMOHHOI'O 30HANPOBAHU A
3E€MJIK U pa3JIMYHBIX METOJA0B MALIMHHOT'O O6y‘{CHI/I$I. YJ'Iy‘IHIeHI/Ie CYILIECTBYIOIIICTO (byHKIII/IOHaJ'Ia 1 IpeAO0CTaBJIICHUE HOBBIX
BO3MOKHOCTEH JJI KOHTPOJIA U IPOTHO3UPOBAHNSA COCTOAHU S Oprncanmei/i CpCabl.

Pa3paboTka anropuTMa BOCCTaHOBJIEHHSI SJHEPT€THYECKOTO CIIEKTpa HEUTPOHOB IO pe3yNbTaTaM U3MEPEHUH CIIEKTPOMETPOM
Bonnepa.

2. Meroapl BLIYHCIUTEILHOMH 3emasnas E.B.
Peanmuszanus
$usznku a4 uccjieg0BaHus Yyayyubaarap O.
CJIOZKHBIX CHCTEM Bamecmumenu:
Kamunosckmii FO.J1.
XBemeauase A.
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JIUT  AGrapsu B., Anam I'., Anam C., Aiipusa A.C., Aiipsia 3.A., Akumua [1.T., U.B., bagpeesa J1.P.,
Bapamenkos U.B., bamammu M.B., boromro6ckas A.A., bopnar JI., Bypakosa A./l., bBypemr M., Byma f. (mi.),
Byma 4. (ct.), Bepxosnera K. /1., Bonoxosa A.B., Bockpecenckas O.0., l'omgepunze ., ['puropsn O., I'yceB A.A.,
3yeB M.U., Kapameimera T.B., Koanes O.0., Kopusik B.B., Kyns6os [1.C., Jlykesuos K.B.,
Masgnon6epauesa C.J1., Maxannuanu H.B., Muxaitnosa T.U., Heuaepckuii A.B., Hukonos 2.1, [Tanwii 1O.,
[Tanostn B.B., Iloaraiinsrii [1.B., ITonskosa P.B., Paxmonosa A.P., Puxsunkuit B.C., Poroxxun HU.A., Capxanos U.,
Caxa b., Ctpensnosa O.U., Cropakmuna JI.A., Tapacos O.B., Topocsn A.T'., Tyxnues 3.K., Xmenes A.B.,
YepssikoB A.M., UynyyHnbaarap I"., Uynyynbaarap X., [llapunos 3.A., IOkanosa E.I1., FOnnames O.1.,
IOnpamesa M.b., fImanees P.M.

JIT® AoGpensranu M.A., Buanmkuit C.U., Bockpecenckuii [I.H., 'matna M., [loakoB A.A., Kymmkos K.B.,
JlykesroB B.K., Hasmurauaos P.I°, Paxmonos U.P., ®pmsen A.B., lllykpuHos F0.M., FOkamnos B.11.,
IOmanxaii B.1O.

JISIP  Batuynyys 3., Kapnos A.B., Mup3aes M.H., Camapun B.B., Cepena F0.M.

JIH® Kucenes M.A., Kyuepka H., [lepenenkun E.E.
JIAIT  Kapawmerimes O.B., Kapambimesa . A., Kusa U.H., ITonos E.I1.

JI®BD brrukos A.B., Xomkubarusua I'.T".
JIPb  byraii A.H., Umwxos A.B.

Kpatkas aHHOTanus M HAy4Hoe 000CHOBAHHUE!

[Tpoekt HanpaByieH Ha pa3pabOTKy M NMPUMEHEHHE MAaTEeMaTHYECKUX U BBIYMCIHUTENIBHBIX METOHOB JUIS MOJEIUPOBAHUS
CJIOKHBIX (PU3MYECKUX cUCTeM, n3ydaeMbiX B pamkax [ITII OMSIN u onuckiBaeMbIX CHCTEMaMU TUHAMHYECKUX HEIMHEHHBIX,
MPOCTPAHCTBEHHO HEOJHOMEPHBIX HHTETPaNbHBIX, MHTErpo-auddepeHnnanbibix Wik AuddepeHInanbHbIX ypaBHEHUMH,
3aBUCAINMX OT IIapaMeTpoB Mojeied. DBOJIONUS PEHICHHH TaKMX CHCTEM MOXET XapaKTepu30BaThCsid HaIUYHEM
KPUTHYECKHUX PEXHUMOB, OMdypkammii u (pa3oBbIX IMepexomoB. MaTeMaTHIeCKOE€ MOJACINPOBAHNUE SBIISCTCS HEOTHEMIIEMOM
YaCThIO COBPEMEHHBIX HAYYHBIX HCCIICAOBAHUA M TpeOyeT aneKBaTHON MaTeMaTHYEeCKOH IOCTaHOBKHM 3alad B paMKax
n3ydaeMbIX MOJENCH, aJanTanydil W3BECTHBIX W Da3BUTHA HOBBIX YHCICHHBIX IOAXOAOB uisi 3(dexkThBHOro ydera
0COOCHHOCTEW HCCIIeyeMbIX (M3MYECKMX IPOIECCOB, pPa3pabOTKH aJTOPUTMOB M KOMIUIEKCOB IIPOTpaMM  JUIst
BBICOKONIPOU3BOAUTENBHOTO MOJIEIMPOBAHMSA HAa COBPEMEHHBIX BBIYMCIMTENBHBIX CHCTEMAx, BKIIOYAs PECYpPCHI
MHoro¢yHKIIMOHATHHOTO HH(OPMAIIHOHHO-BRIYHCIUTENEHOTO KoMIuiekca OWSN.

O:xuaeMple pe3yJibTaThl 10 3aBepPIIEHUH MPOEKTA:
Pa3paboTka METOI0B, AITOPUTMOB ¥ KOMIUIEKCOB MPOTPaMM ISl TIPOBEACHUS YUCICHHBIX UCCIICIOBAaHUIA B3aUMOICHCTBUN
Pa3IMYHBIX THIIOB B CJOXHBIX CHCTEMAX SACPHON (QU3UKK U KBAHTOBOW MEXaHHUKH.

MeToapl MOAETHPOBAaHUS MHOTO(DAKTOPHBIX IIPOIECCOB B MaTepHalaxX M KOHACHCHUPOBAHHBIX Cpelax IT0Jl BHEITHUMH
BO3JEHCTBUIMU.

MeToabl pemeHus 3a/1a4 MOJICINPOBAHHS ITPU MPOSKTUPOBAHUH SKCIIEPUMEHTAIBHBIX YCTAHOBOK M OITHMU3AINH PEKUMOB
UX paboTHI.

MeTOL[I)I MOACJIMPOBAHUSA CIIOXKHBIX ITPOLECCOB B IUIOTHOM smepﬁoﬁ MaTepruu Ha OCHOBE YPaBHCHUA COCTOSAHUS.

MeTO,Z[LI MOACINPOBAHUSA KBAHTOBBIX CUCTEM C NMPUMCEHCHHEM MCTOJI0B KBaHTOBOM TeOpUun I/IH(l)OpMaLII/II/I u FI/I6pI/IZ[HLIX
KBAaHTOBO-KJIACCUYECCKUX METOJOB IPOrpaMMHUPOBAHUS.

O:sxkugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYIeM roay:

UmncIeHHOE WCCIIEOBAHUE PEeaKIHuid TTyOOKOTro Moa0aphepHOro CHHTE3a M KBAa3HYIPYTOTO PACCESHUS TSDKENbIX SIep B
paMKax MeTO/la CBSI3aHHBIX KaHAJOB C ONTHYECKUMH MOTEeHIIHanamMu. Pa3paboTka anropuTMoB U IPOTpaMM ISl BRIYHUCICHUS
B paMKaX TE€OMETPHYECKMX KOJUIEKTUBHBIX MOJIENIeH XapaKTepUCTHK TSDKENBIX SIep, BKIOYas sAApo ypaHa-238 ¢
JIByXBbSIMHBIM MOTEHIMAJIOM.

Pa3pa60TKa METOJA0B MOJACIIMPOBAHUSA XUMHNYICCKUX CBsI3CH U peaKuHﬁ C YHAaCTHUEM TSKECIIbIX U CBECPXTAKCIIBIX 3JIEMEHTOB C
HEJIbIO UHTEPIIPpETAalluU PE3YyJIbTATOB TepMOXpOMaTOFpa(bI/I‘IGCKI/IX OKCIICPUMECHTOB, IIPOBOAUMBIX B JIAP.

HCCHC}IOBaHI/Ie PaBHOBECHBIX CBOMWCTB U HepaBHOBeCHOﬁ JUHAMUKHU CJIOXHBIX CTATUCTUYCCKHUX CHCTEM, BKJIIOYAA aTOMHBIC
JIOBYHUIKH U T'€TCPOTrCHHBIC HeﬁpOHHLIe CC€TH, HA OCHOBC OHTHMHSHpOBaHHOﬁ TCOPUHU BOSMyH_[eHPIﬁ.

MO,HI/I(l)I/IKaHI/ISI METOJZla U KOMIIJICKCA IPOrpaMM MOACIUPOBAHUA SANCPHBIX peaKuMﬁ B TPAHCHOPTHO-CTATUCTUYCCKOM
noaxoae. Pacuer (I)I/ISI/I‘ICCKI/IX XapaKTCpUCTUK NPOLECCCOB Mepeaavu u q)paI‘MeHTaIII/II/I B pCaKIUAX TAKEJIbIX HOHOB.

VccrnenoBanue BIMSHUS SACPHON CpEOsl Ha IPOLECCH YIPYTOoro M HEYHPYroro B3aUMOJCHCTBHUS MPOTOHOB C SApaMH B
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IMUPOKOM JUAIIa30HE 3Hepr1/1ﬁ. Amnanu3 Ha6J'IIOILaeMLIX XapaKTCPpUCTUK B PCAKIUAX PA3JIUIHOI'O THUIIA C YUYAaCTUCM JICTKUX
OK30TUYCCKUX AO€EP.

MopenupoBaHue CIOXKHBIX IIPOIIECCOB B MaTepHanax, OOMydaeMbIX IIydKaMH TSDKEJIBIX HOHOB, Ha OCHOBE
KOMOMHHPOBAHHOTO MPUMEHEHUS METOAOB MOJEKYJSIPHOH NHHAMHKHA M MEXAaHUKH CIUIOMIHBIX cpen. PasBuTe MeTomoB
OLIEHKH PACTIPEJICIICHNS SHEPTETHIECKUX TTOTEPh O0IyJarOIIMMH YaCTHIIAMH B TAKUX TIpOIeccax.

MO)ICJ'II/IpOBaHI/Ie CJIOXKHBIX TIIPOLCCCOB B CBEPXMNPOBOAANIUX CTPYKTYpax pasjin4yHOTO THIIA. Pa3pa60TKa MCTOO0B
BBICOKOIIPONU3BOAUTEIIbHBIX BBIYHCIICHUM (I)I/I3I/I‘{CCKI/IX HaGJ’IIOJJaeMI)IX B IIHUPOKOM JHAIlla30HC IapaMETpoOB Mozenen
)I)KO?:G(I)COHOBCKI/IX Mepexoa0B. Pa3pa60TKa H IporpaMMHas peajin3alnus BBIYHCIUTEIIBHOM CXEMBI IS MOACINPOBAHUA
JIUHAMUKH KOJBIIEBON CHCTEMBI napajjiCJIbHBIX jO'HepeXOHOB. WccnenoBanue MECKBUXPCBOT'O B3aUMOJICUCTBUS B
HWHTCPTUIIHBIX CBEPXIIPOBOJHUKAX C IPUMECAMU.

Pa3pa60TKa MMpOorpaMMHOTO MOAYJId aHAJIUTUYCCKUX BBIYMCJICHUN C HMCHOJb30BaHUEM Python-6H6HHOTeK, MO3BOJIAOLICTO
ABTOMATU3UPOBATL MPECACTABIICHUC ypaBHeHI/[ﬁ 1A YUCJICHHOT0 MOJCIIMPOBAHUA LCNIOYKW HAHOMArHuTOB, CBA3AHHBIX C
,Z[)KOS@(bCOHOBCKI/IM TIEPEXOA0M, C YUCTOM PA3JIMIHBIX TUIIOB BSaHMOHeﬁCTBHH MEXAY JJIEMEHTAMMU.

MopenupoBaHue CJIOXHBIX IPOIECCOB B (HU3UKO-XUMHUYECKHUX CHCTEMax pa3jMyHOro Ttumna. PasBuTtne MeTon0B
BBICOKOTIPON3BOUTEIFHOTO YHCICHHOTO HCCIEIOBAHUSA CTPYKTYpPBl U CBONCTB BE3HMKYJSPHBIX CHCTEM PA3IMYHOTO THIIA.
HccnenoBanne MeToqaMu MOJICKYISIPHOM TUHAMHUKH B3aUMOAEHCTBHUS O€Ta-aMHIOMIHBIX HENTHAOB ¢ (OCOONUIHIHBIMA
MeMOpaHaMH B BE3UKYJISIPHBIX, OUIEIUIONOO00HBIX W OMCIOMHBIX CTPYKTYpax C IIENbI0 N3yUSHNUs BIMSHUS 3apsaa MenTHaa
U JMIUJIA, & TAKXKE COCTaBa JINIUO0B HA 3TO B3aNMOCHCTBHUE B PA3IMUHBIX TEPMOANHAMUYECKHX (ha3ax mumuna. [lomydenue
Ha 3TOH OCHOBE HOBOI HH(OpMAINH O CTPYKTYPHBIX M AMHAMUYECKUX CBOMCTBax (ocdomumuanaeix MeMOpaH.

YucneHHoe HCCJICAOBAHUC JIOKAJIM30BaHHBIX CTPYKTYp B CHUCTEMAX, OIMMCBIBAEMbBIX HEJIMHECHHBIMU JUHAMHYCCKUMU
YpaBHCHUAMMU, BKIIIOYad MMEPUOANICCKUEC PCHICHUA (OCHI/IJ'IJ'IOHI)I) B OAHO- U TPEXMEPHBIX MOACIAX TCOPUU TTOJIA.

Pa3paboTka METOIOB M IPOTpaMM ISl MOJIEIAPOBAHIS (POPMHUPOBAHUS MarHUTHBIX MOJICH H30XPOHHBIX IIUKIOTPOHOB IpH
Pa3IHYIHBIX pexkuMax padoThl. Pa3BuTHE METONOB KOHEUHBIX M TPAaHUYHBIX 351eMeHTOB B cpene COMSOL miist onTrMu3annu
Ppacu€ToB ANMEKTPOMATHUTHBIX U TETIOBBIX IMPOLIECCOB CIOXKHBIX (PH3HMUECKUX CHCTEM.

Pa3pa60T1<a METOAOB MOJCIIUPOBAHHA MATPUYHBIX DSJIEMCEHTOB 00BbEMHBIX HUHTETPpaJIbHBIX ypaBHeHI/Iﬁ MAarHuTOCTaTUKH.
HpOBeﬂeHI/Ie pacy€ToB IO ONTUMH3ALUNU XAPAKTCPUCTUK CBEPXMOPOBOAAININX MArHuTOB Ha OCHOBC TPEXMEPHOTO
KOMIIBIOTEPHOT'O MOACIUPOBAHUSA.

PazButne >ppeKTHBHBIX METO/IOB pEIICHUS yPaBHEHHH, OIMMCHIBAIOIINX MOJEIN (U3MUECKHUX TIOJICH M PEXUMBI PabOThHI
9KCTIEPUMEHTAIBHBIX YCTaHOBOK. Pa3paboTka BBICOKONIPOM3BOAMTENBHBIX METOOB YHCICHHOTO PEIICHHUS SIUTUNTHYECKUX
3aga4. Pa3BuTre U ncciieoBaHie CBOWCTB BHIYMCIUTENILHOM CXeMbl HA OCHOBE KBaJIPAaTH3ALNH 110 ATIIEIbPOTY ¥ pa3HOCTHON
cxembl Karana ju1st 4uciieHHOT0 MHTErPUPOBAHHS AMHAMUYECKHX CUCTEM C IIOJIMHOMUAJILHOH MTPaBOH YacThIO.

HccnenoBanne cucrtembl OJiHmTeiiHa-MakcBema-/Iupaka B pamMkax acTpo(U3UUECKOr0 W KOCMOJIOTMYECKOI0
IpaBUTALMOHHOrO nojs. MccnenoBaHue CBOWCTB CBEPXIIPOBOAUMOCTY CHIbHOB3aUMOJEUCTBYIOIIECH SAJEPHOM MaTepuu B
He/ipax HeHTPOHHBIX 3B€3/1 Ha OCHOBE aBTOMAaTH3MPOBAHHOTO 0TOOpa MOJIeNiel OXJIaXKJeHHUS 3TUX 3Be31. BBenenue kpurepus
OLIEHKH a/IeKBaTHOCTH MOJIEJIEeH 110 COOTBETCTBHIO HAOIII0IaeMbIM JIaHHBIM ITOBEPXHOCTHON TEMIIEPaTyphl M BO3PacTa 3BE3I.

PasBurne MOZ[eJ'Ieﬁ C HCJIOKaAJIbHBIM B33PIMO,I[CI7[CTBPI€M JJIL OIMMCAaHUA CIICKTPA MCCBAOCKAISIPHBIX U BEKTOPHBIX MCE30HOB,
BBIYKCIICHHE Ha STOM OCHOBE CIICKTpa MacC, KOHCTAHT BSaHMOHCﬁCTBHH U JpYyrux XapakKTCpUCTHUK. Omnucanue MMpo1eccoB
POXKACHUA U JUCCOTHUAIUUN TAKECIIBIX KBAPKOHUECB.

Pa3paboTka 1 ycoBepIIEHCTBOBaHHE aJITOPUTMA [T MOJSITUPOBAHHS TPEKWHTa YaCTHIl B paMKaX MPOIECCOB, UCCIIEIOBAHNE
KoTOphIX IutaHupyercss Ha ycraHoBke NICA (SPD). HccnemoBanne NpUMEHHMOCTH bBBEPKEHOBCKON Mopenw K
BBDKMBAEMOCTH J/\y 4acTHI] B cpezie, 00pa3oBaHHOM coylapeHHeM TsKeIbIX HOHOB npu ycnoBusix NICA.

Pa3paboTka KOHCTPYKTHBHBIX METOJIOB ONHMCAHMS COCTABHBIX KOHEYHOMEPHBIX KBAaHTOBBIX CUCTEM B paMKax (popMainima
Beiins — [1IBuHrepa ¢ ucnoab30BaHUEM KOMITBIOTEPHON ainreOphl M BBIYUCIUTENEHON TEOPUH TPYTIIL.

HonyquI/Ie 1 IIPUMEHCHUC (byHKHI/IOHaHBHHX COOTHOIICHUH A pEAYKIIUHA MHOTOTICTIIEBBIX DeitHMaHOBCKHX HUHTETPAJIOB.

Paszpabotka m peanmzanuss Ha kBantoBoM nojurone MUBK kBanToBO# cxembr anroputMa QAOA Ui HaXOXICHUS
OCHOBHOTO cocTosiHUs Mojenu [IIBuHrepa ¢ TOMOJOTHYECKUM CIIaraeMbIM.

Pemenue 3aJa4u OITUMM3AIIMHU paGOTBI O]lHOKy6I/ITHBIX BEHTHJICH nona BO3J]eI71CTBI/IeM YHOPaBJIAKOIIETO paano4acTOTHOI'O
T10JI4.

CpaBHHTeHBHHﬁ aHaJIN3 KBa3UBECPOATHOCTHBIX pacnpeﬂenem/lf/'l B DJICMCHTAPHBIX U COCTaAaBHBIX KOHCYHOMEPHBIX KBAHTOBBIX
CHUCTEMaAXx.

Brruucienue KOppECJIAUHA 3allyTAaHHOCTD — MOJIOKUTCIbHOCTD (byHKI_II/II/I BHrHepa U1 KyJUTOB.

207



AKTHBHOCTH TE€MBI.

HaumeHoBaHUE AKTMBHOCTH PykoBoaurenu Cpoxu peaauzanuu
Jlabopatopuss  OTBETCTBEHHBIE OT JlabopaTopun Crartyc
1. KBaHTOBO€ HHTeLIeKTyaJbHOE 3peaos I1.B. 2024-2026
ylpaBJieHHe TeXHOJIOIMYeCKUMHU Yassauos C.B.
npoueccaMu M PU3NIECKHMH YCTAHOBKAMH Peanusanus

B OUSIM 1 KBaHTOBBIE BHIYHCJICHHS
B KBaHTOBO# XumMuu u pusnke

JIUT  Bapanos JI.A., 3penosa JI.I1., Usannosa O.B., Karynun M.C., Ky3uenos E.A., Pemernukos A.I'., Psi6os A.P.,
Ps6oB H.B., Ciopakmmna JI.A.

JI®B3 becnanos 10.I'., Bposko O.1., Hukudopos /I.H., Pemernuxos I".I1.
JIT®  IOmasnxait B.1O.

KpaTkas anHoTanUs1 M HAYYHOE 00OCHOBaHHUE:

OCHOBHO# M3yuaeMoii po0eMol JaHHOI aKTMBHOCTH SBIISIETCS pa3paboTKa U 3 PEeKTUBHOE HCIOIb30BAaHUE TEXHOJIOTHI
MHTEJJIEKTYaIbHBIX BBIYMCICHUH U KBAHTOBOM CaMOOpPraHM3allMi HETOYHBIX 3HAaHMH B 33ja4ax poOAcTHOTO yIpPaBJICHHS C
LEIIBIO TTOBBIIICHNS HAJIS)KHOCTH (DYHKIIMOHUPOBAHUS (PU3NYECKUX YCTAHOBOK. PelreHne 3a1a4 0CHOBaHO Ha BO3MOXKHOCTH
MOBBILIEHUSI POOACTHOCTH CYIIECTBYIOIIMX CUCTEM YIPaBJICHHUS 32 CYET BCTpauBaeMbIX 0a3 3HaHui. CaMOOpraHu3yorecs
CHCTEMBI YIPaBICHUS IPOCKTUPYIOTCS U NOAACPKUBAIOTCS pa3pabaThiBAEMbIM B IIPOSKTE NPOrPaAMMHBIM HHCTPYMEHTapHEM
Ha OCHOBE IIAaT(HOpPMbI, OOBEIHHSIONICH MATKHE BBIYMCICHHS W KBAaHTOBBIC ONTUMHM3ATOPH! 0a3 3HaHuWil. byner npoBeneHa
pa3paboTKa BCTpaMBacMbIX CaMOOPIaHM3YIOLIMXCS PETYISATOPOB UL  CHUCTEM HHTEIUICKTYalbHOTO  YIPABICHUSA
TEXHOJIOTUYECKUMH TPOLecCaMy, ycTpoiicTBaMu M ycTaHoBKaMd OWSU (B ToM wmciie il cilydaeB HENPEIBHICHHBIX H
HETPeICKa3yeMbIX CUTYalllid) ¥ 3a/1a4 HHTEIUICKTYaJIbHON KOTHUTHBHOH POOOTOTEXHHKH.

HccnenoBanue 3peKTUBHOCTH KBAaHTOBBIX aJITOPUTMOB HANPABJICHO HA PELICHUE 3a/1a4 KBAHTOBOW XMMHUH M (PU3MKH HOBBIX
(byHKIMOHANBHBIX MaTepuaioB. [IpuMeHeHre H3BECTHBIX KBAHTOBBIX AJITOPUTMOB U UX Pa3BUTHE OYJET OCYIIECTBIATHCS Ha
CUMYJIITOPAx C KJIACCHUYECKOHN BBIUUCIMTEIbHONW apXUTEKTypol. lIpenycMarpuBaeTcs co3iaHue IPOrpaMMHOIO IPOAYKTa
JUISl BEIYKMCIICHUSI 3JIEKTPOHHOW U MarHUTHOM CTPYKTYP MOJICKYJIAPHBIX KOMIUIEKCOB M KPHCTAJUIMUECKHX (PparMeHTOB HOBBIX
(YHKIMOHANBHBIX MAaTepHaJOB C HCIOJIB30BAHHEM KBAHTOBBIX CHMYJSITOpax Ha KIACCHMYECKUX BBIYMCIUTENBHBIX
apXUTEKTypax.

OsknaeMsble pe3yJibTAThI N0 3aBePIIEHHN AKTHBHOCTH
Co3nanue npoToTHna KBaHToBoro Hedetkoro ITM]1 — perymnstopa n 1eMOHCTPAIIMOHHOTO 00pasiia poboTa ¢ BCTPOSHHBIM
MIPOTOTHUIIOM PETYJISATOPA.

Co3znaHne NpoTOTHIIA HHTEIUIEKTYaIbHOM CHCTEMBI YIIPaBJICHUS KPUOTEHHBIMHU CUCTEMAaMH JUIS CBEPXIIPOBOSIINX MarHUTOB
yckopurensHoro komiiekca HUKA Ha ocHoBe kBaHTOBOTO HeueTkoro I1M/] — perymsropa. [ToaroroBka maTeHra.

Metono10rHs HIOCTPOEHUS U CTPYKTYpa UHTEJUIEKTYyaIbHOU cucTeMbl yrpasienus BU -ctaHiuei.

IIpoBepka 3 PeKTUBHOCTH KBAHTOBBIX AJITOPHUTMOB BAPHALIMOHHOTO THIIA, PEAJM30BAHHBIX Ha KBAHTOBBIX CHMYIATOpaxX
KJIACCUYECKON apXUTEKTYPhI IOCPEACTBOM UX IIPUMEHEHUS K KOJINYECTBEHHOMY O CAHUIO IUCCOLMALIMU IIPOCTHIX MOJIEKYI,
a TaKXKe 3JIEKTPOHHOM U CIIMHOBOM CTPYKTYPbI OCHOBHOT'O COCTOSIHMSI TUIIMYHBIX PEIIETOYHBIX MOJIEJICH KBAHTOBOM TEOPHH.

O:xuaemMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYILIEM IOy :

Pa3paboTka mraTopMOHE3aBUCHMOI MPOrpaMMHON OMOIUOTEKH KBAHTOBOTO CHUMYJISITOpPA JJIS BBIIOJIHEHUS alTOpUTMa
KBaHTOBOT'O HEYETKOrO0 BBIBOJA B PEXHUME DPEAJIbHOTO BPEMEHM Ha KOMIBIOTEPE C KIACCHYECKOM apXUTEKTYpoOi
MPUMEHUTEIBHO K 3a/laue IOCTPOCHUS CHCTEMBl YIPABICHHS OXJIAXKICHHS a30TOM Iuieda Oycrepa yCKOPUTEIHHOTO
kommuiekca NICA.

Pazpabotka anroputma OOydeHHUS C TMOJKPEIJICHHEM KBAaHTOBOW HEUYETKOW HEWPOHHOW CETH C JEMOHCTpalnueld Ha
aBTOHOMHOM p000Te Ha POOOTOTEXHUIECKOM TOJIUTOHE.

PazpaboTka anroputmMoB (OpMHPOBaHMS MapHIPyTa U 00X0/a MPENSATCTBHIA HA OCHOBE KBAHTOBOT'O MAIIMHHOTO OOydYeHHMs
JUts MOOWIIBHOH pOOOTH3NPOBAHHOM IIIAT)OPMBI.

B pamkax 3amaum ynpaBiieHHsI MHOTOKOHTYPHBIMH CHCTeMaMH OyZeT pa3paboTaH MeTOa KBaHTOBOTO MHTEIUIEKTYalbHOTO
KOOPJAMHALIMOHHOIO YIIPaBJICHUsS HAa OCHOBE KBAHTOBOTO HEYETKOIO BBIBOAA B CUCTEME YIPABJIECHUS OXJIAXKICHUEM
CBEPXIIPOBOJAIIMX MarHUTOB.

B paMKax HCCJICAOBaHUA MHOFOKy6I/ITHI)IX CKPBITBIX Koppenauﬂﬁ B CaMOOPTraHU3YIHOLIUXCS CUCTEMAX YIPABJICHUA 6y)_'ICT
pa3pa60TaHa CTPYKTypa CHUMYJIATOPA 0a3 3HAHWII KBAaHTOBOIO KOOPAUHALIMOHHOTO PEryjiaTopa B CUCTEMEC YIIPABJICHUA
OXJIAXKACHHUA a30TOM CII-marauTa Ha KJaCCHYECKOM KOMIILIOTEPEC IJid 30 BXOAHBIX Ky6I/ITOB.
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B pamkax moctpoeHus: METOIOJIOTHH JUCTAHLIMOHHOW HACTPOHKM M OOMEHA 3HAHMSMH Ul MHTEJUICKTYaJbHOW CHCTEMBI
yIpaBJeHust OyyT pa3paboTaHbI MPOTOKOJIEI 0OOMEHa 0a3aMy 3HAHWI U JUCTaHIMOHHOW HACTPONKH PEryJIITOPOB B Cpele
TANGO Control cucteMs! yrnpasieHUs OXJIKICHUS a30TOM OycTepa yckopuTeabHoro komiuiekca NICA.

ABTOMaTH3anus MOArOTOBKH YHUBEPCATHHOTO BEIYHCIUTEIBHOTO OKPY/KCHHUS TS BBIIOTHEHHS KBAHTOBBIX BBIYMCICHUI Ha
Pa3INYHBIX apXUTEKTYpax.

HccnenoBanne moTeHIMana KBAaHTOBBIX I'eHEpaTHBHO-cocTA3aTesbHBIX ceTell (QGAN) Ha mpumepe 3aiadyd TeHEpaluu
cuHTe3upoBaHHEIX RGB-1300paxkenuii.

B koHTexkcTe MaTepHasoBEICHUS IUIAHHPYETCS BBIYMCIMTEIBHOE OMMCAHHE XUMMYECKHX PEaKUuil Ha KPHUCTaTMUECKUX
noBepxHOCTAX. C 3TOMH LeNbIo IpoliecC MOAEIMPOBAHHMS aACOPOIMU U PEAKIIMU MOJIEKYJI Ha IOBEPXHOCTAX OyZET peann30BaH
C MCIOJIb30BAHNUEM AJITOPUTMOB KBAaHTOBBIX BBIYMCIICHHUI.

2. IloaroroBka crenuaInCcTOB Kopenbkos B.B. 2024-2026
B 00J1aCTH BBHIYHCJIUTEILHOMH HeuaeBckuii A.B.
$usuky 4 MHGOPMALHOHHBIX Ipsxuna J.A. Peanusanus
TEXHOJIOTr i Crpeasuosa O.1.

JINT  bexansun T.K., Boittuuna E.H., Boponuos A.C., Iepenosckas O.10., 3yeB M.1., Maxurosa E.,
Ilenesanrok 1.C.

VHII Bepxees A.1O., Kamanun /1.B.

Kparkas aHHOTanMsg 1 HAyYHOe 000CHOBaHMe:

[ToaroroBka m MEepeNOArOTOBKA CHEIUATICTOB B 00JIACTH BBIYUCINTEIBHON (DU3UKH M MHPOPMAIMOHHBIX TEXHOJIOTHI Ha
6a3ze MBK OUSIU u ero yueOHO-00pa30BaTENbHBIX KOMIIOHEHT B IEIISX:

— MOBBIMIEHUS KBanu(puKanuu cotpyaHukoB OV mia pa3BuTHs Hay4HBIX IPOEKTOB, B TOM YHCIIE KJIacca MeracaieHc,
peamu3yeMbix B OV wim ¢ ero ydacTreM, a TakKe Ui CO3AaHUs U MOoAAep KK g poBoii sxocuctemsl (L[3C) OUAN;

— pacrpocTpaHeHHUEe KOMIIETEHIIMH B 00JAaCTH BBIYMCIUTEIbHOW (M3MKH U MHPOPMAIMOHHBIX TEXHOJIOTHH B PETHOHBI
Poccun u crpansi-ydactaunel OUSU nuig yBenuduenus kaaposoro noteniuana OSSN u corpynuudatomux ¢ MECTUTYTOM
OpraHu3anui.

OCHOBHOM ITPEATIOCHIIIKON K CO3JaHUIO aKTUBHOCTH SIBJIAETCS HEOOXOANMOCTD (POPMUPOBAHHS HAYIHO-UCCIIEA0BATEIbCKON
cpenpl i obecrnedeHus npogeccuoHaabHOro pocra MT-cnenmanucroB, co3jaHWe W pa3BUTHE HAay4YHBIX TPy,
MIPUBJICYEHHUE HOBBIX COTPYIHHUKOB B 1TpoekTsl OVSIN. JlonoHuTEIbHAS TOATOTOBKA KaAPOB MPEUMYILIECTBEHHO 110 3aKa3y
naboparopuii OUSN nomkHa ObITH HampaBiieHAa Ha Pa3BUTHE CHENWAIBHBIX KOMIIETEHIMH, yTrIIyOJIICHHBIX 3HaHUH U
HaBBIKOB IPAKTHYECKOTO XapaKTepa B 00J1acTH BEIYUCINTENLHON (DM3UKH M HHPOPMAIIMOHHBIX TEXHOJIOTHH.

O:xuaeMple pe3yJibTaThl M0 3aBePIIEHNH AKTUBHOCTH
IIpoBenenne meponpustuii 1t coTpyaHukoB OUAN mo u3ydeHuio coBpeMeHHBIX [T-TeXHONOTHI W BO3MOMKHOCTEH
pabotel Ha komnoneHTax MUBK u B 1IDC.

dopmuposanue Habopa npoekroB OUSN, B KOTOPBIX MOTYT IPUHSTH yYaCTHE CTYICHTEHI.
dopmupoBaHKE CITICKAa KOMIIETEHIINI N HEOOXOAMMBIX KypCOB JUIS peasli3aliy IIPOEKTOB.

Pa3paboTka y4eOHBIX KypcOB M 0Opa3oBaTENbHBIX MPOTPaMM, KOTOpPbIE oOecredaT MOJATOTOBKY KaJpoB JUIS PEHICHUS
Pa3JIMYHBIX 3a1a4 B IPOCKTAX.

Co31aHne SKOCUCTEMBI JUTs peaii3aliy 00pa3oBaTesbHBIX porpamm Ha 6aze MUBK OUSIH, Brirovaroniero o0iadnyo
nH(}pacTpyKTypy U reTepOreHHYI0 BBIYNCIUTENbHYIO matdopmy HybriLIT.

Co3znanne nporpaMMHO-HH(GOPMAIMOHHON Cpesl U IIATGOPMBI ATl OPTaHU3aUN U TPOBEICHHUS MEPOIPUATHH, JEKIINH,
[IPaKTUYECKUX 3aHATUMN, XaKaTOHOB H T.JI.

[Mpusneuenne corpyaunkos OUAN n Mnpopmanmonnsix neatpoB ONSIN, HayuHpIX paOOTHUKOB OpraHU3anuii 3 CTpaH-
yuactauny OUSIM, mpemopmaBareneil Beaymmux o00pa30BaTENFHBIX OpraHW3anui, coTpynHudarommx c¢ OWSAN s
MIPOBEJICHUS y4eOHBIX ¥ HAYYHBIX MEPOIIPUSTHH.

dopMupoBaHUE MPOrpaMM MEPOIPHSITHA W OpPTraHU3allvs B3aUMOJCHCTBUS C yHHUBEpcUTeTaMH W MHGOpMalmoHHBIMHU

nentpamu OUSU.

O:xuaeMple pe3yJbTaThl 10 AKTHBHOCTH B TEKYIIEM TOY :
[IpoBeneHne HaydIHO-UCCIEAOBATEIHCKUX CEMHUHAPOB TI0 HWHPOPMAIMOHHBIM TEXHOJOTHSAM, B TOM YHCIE IS
nonb3oBaresied MUBK OSSN u [IDC.
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HO,HI‘OTOBKa " peajin3danus 06pa30BaTeJ’[LHLIX nporpamm, y‘le6HLIX KYpCOB I10 HH(bOpMaHP[OHHLIM TCXHOJIOT'HAM.

WndopmannonHas moanepkka aKTHBHOCTH: CO3JaHHME M pPa3BUTHE caliTa C pa3MEIICHHEM YYEOHBIX MaTEepHaNOB,
PE3yNbTaToOB PabOTHI Ha/l MPOEKTAMH y4acTHHKOB I1IKouIbl IO MHGOPMAITHOHHBIM TEXHOIOTHSIM.

Pa3BuTHe KOMIIOHEHT 3KOCUCTEMBI JIJIS peajn3zanuun 06pa3OBaTeJ'ILHLIX noporpamm.

[Mposenenue 1llkon no nHGOPMALMOHHBIM TEXHOJOTHUAM, yUeOHBIX MPAKTHK UL CTYAEHTOB By30B P® u crpaH-yyacTHHIl

OUsAN.

CoTpyaHHYECTBO 10 TeMe:

Crpana win
MeKIYHAPOIHAS
opraHusanms
Apmenust

benapyce

Bonrapus

BenukoOpurtanus
I'py3us
Eruner

Uranus
Kaszaxctan

Kwuraii

Mekcuka
Mounronus

Poccus

T'opoa

EpeBan

I'omens

Munck

Codus

Oxcoopa
Tounrcu

T'uza
Kaup
I'enys
Anma-Ata

Actana
ITexun

Mexuxko
VYnan-barop

ApXaHTeJIbCK
BnaguBocTok

HucruryT

EI'Y
HHIIA

ITyY

UM HAHb
No® HAHB

HHWU AT BI'Y

SuU

VH-T
GTU
TSU
UG
Cu
ASRT
INFN
Usio

HUU 9T KazHY

EHY
CIAE

UNAM
IMDT MAS
MUST
CADY
JABDY
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Crartyc

Coramenue
Cornamnrenue

CoBMecTHBIE PabOTHI

Cornamnrenue
OOMeH BU3HTaMU

CoBMecTHBIE PabOTHI

OOMeH BU3HTaAMU

CoBMmecTHBIE PabOTHI

CoBMecTHBIE pabOTHI

Cornamenue

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

CoBMecTHBIE pabOTHI
Cornamenue
CoBMecTHBIE pabOTHI
Cornamenne
Cornamenne

Y4YacTHUKH

Tymacsan A.
AiipanersiH A.
I'eBopxsiH A.
TymacsH A.
Amnppees B.B.
Makcumenko H.B.
Masmtorus B.b. + 2 gen.
Kunun C.51.
MuxansiueB A.b.
IIpoxonens H.O.
Kunun C. 5.
MuxansrueB A.b.
ITpoxonens H.O.
Epmak J1.B.
Makapenko B.B.
Moconos B.A.
Epmak /I.B.
Makapenko B.B.
Mocoios B.A.
Humutpos B.
Xpucros N.I".
Xpucrosa P 1.
Munanenos /.
lanmac O.
I'nopranze I'.
OnamBwim A.
Tormmunse C.
AbGnynmarean U.
Om M.
bap6epuc /1.
Byprebaes H.T.
CaxueB C.K.
Epxunbaesa JLK.
Kypmanranuesa XK. 1.
[IsiiBoit Ban
UsHiBsHb JIuHb
Xecc I1.0O.
Barrapan b.
VYzuiibasp B.
lomres A.A.
Peryzosa A.B.



Bnanukaskas

Boponex
I"'aTunna

JyOna

Hpkyrck
Mocxksa

Mocksa, Tpourk
[TerponaBnoBck-
Kamuarckuii

IIporBUHO
ITymuno
Camapa

Canxr-IlerepOypr

CapatoB
Capos
TBeps

Tomck

Tyna

cory

BI'Y
HMUII KU [TUAD

Toc. ya-t "IyOna"

Ounnan MI'Y

ury
UTO®
MI'Y

HUBLI MI'Y
HUMAD MI'y

HNY BIID
HUAY "MUOH"

PHTOP3C
PYJIH

OUAH
AU PAH

KamI'y¥

)5()336)
MMIIb PAH
CamI'y

CIIor'y

Ccry
Ounnan MI'Y
TeI'Y

Ty
Ty
Tynl'V
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Cornarenue

CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI

Cornamenue
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

Cornamnrenue
CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOThI
Cornatrenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Cornatrenue

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE paOOTHI
Cornamenue
CoBMecTHBIE pabOTHI

I'yraoBa A K.
Haprtukos A.T.
OroeB A.Y.
Kypramn C./1.
Kum B.
KupssaoB A.K.
Jenukun A.C.
Kupnnaesa E.1O.
Uepemucuna E.H.
Booc D.3.
OnpmreBckuit AT
TanaeB A.b.
I'aBpunos B.b.
Cwmensiuckuii P.JIL
Coxoinos U.A.
CyxomnuH B.A.
®omuues B.B.
BoeBoaun B.B.
Booc 3.

Hynxo JI.B.
Jloxtun W.II.
[Terpymanko C.B.
PatauxoB ®./1.
AptamoHOB A.A.
Jlanunos M.B.
Kopotkos M.T.
Tapanenko A.
Uepkacckuii A.H.
Eropos A.A.
Bponnukos K.A.
Massix M.
Pri6axos 1O.I1.
CeBactbsiHOB JILA.
Hpemun U.M.
I'munenko C.H.

Wcpanunos JI.1.

ITetpos B.A.
Jlaxno B. 1.
Backakos A.B.
Canee B.A.
bornanor A.B.
Hertsapes A.b.
3apouenieB A.K.
Ileromesa H.JI.
Jlep6os B.JI.
Boesoaun B.B.
[IBeTroB B.II.
[IBeTroB U.B.
Uemapuna 1O.B.
Cxopux H.A.
Junep A.
Coruyros A.A.
®paniy3osa 10.B.



YenssOuHck IOVYpI'y CosmectHsbie pabotsl  Cokonunckuii JI.B.
CepbOust Benrpan VYH-T CoBMmectHbie paboTel  [JlecnoroBuy C.
Xamxuiionna M.
Yocuu M.
Opnu K.
CrnoBakus Kommune UPJS CosmectHble pabotsl  Bana M.
I'matuu M.
CIIA ApIHHTTOH UTA CoBMmectHbIe paboTel  O3Typk H.
Y3bekucran TamkeHT AH PY3 CoBMmecTHbIC paboTel  Mup3aes C.3.
OpanHus Caxie IRFU CoBMmecTHbIe paboTel  Dopmuka A.
IHEPH XKenena IHEPH CoBMecTHbIC paboTel  ABonwmo Jx.
Ban Jlesen M.
Jle Monmieno I'.
Maxk-bpang I1.
PuboH A.
Poe 1.
Xexkkep A.
IOAP Keitnrayn UcCT CoBmecTHBIE paboTel  AnekceeBa H.
Juxa A.
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Ipukinaanas
WHHOBAIIMOHHASA
NeATeJbHOCTD

(07)
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07-1-1107-2011

Ipuxknaausie uccjaenoBanus Ha komiuiekce NICA
JJIA 32/1a4 PAAHANIMOHHOT0 MaTepPUAJIOBEIeHUS, HAYK O KU3HU
U HOBBIX METO/I0B reHePAllUH IHEPTrUuM

PykoBoauresn Temsl: Benos O.B.
Ceipecun E.M.

YuacTByouIHe CTPAHbI M MEKIYHAPO/IHbIC OPraHU3ANHU:
Apwmenus, benapycs, bonrapus, Monnosa, Poccus, V36exucran, FOAP.

H3yyaemasi npodJieMa 1 OCHOBHAS 1eJIb HCCJIeTOBAHMIA:

[TonydyeHrne HaAyYHBIX ¥ HAYIHO-TEXHUICCKUX PE3yJIbTATOB B O0JIACTH MPUKIAIHBIX HCCICIOBAHUH IO HANPaBJICHUAM padoT
komtaboparuii  ARIADNA, Bkmoyas HAayKd O JKM3HH, OHMOMEIHMIIMHCKHE TEXHOJOTHH, KOCMHYECKHE WCCIICIOBaHNUA,
pagvaliMOHHOE MAaTEPHAJIOBEACHHE, TCECTHPOBAHUE OSJEKTPOHUKH Ha paJHallHOHHYI0 CTOHKOCTh, pa3pabdOTKy HOBBIX
TEXHOJIOTUH [I71s1 3a1a4 co3aaHust ADS-cucreM ¢ uConbp30BaHUEM ITyYKOB YCKOPEHHBIX 3apsKeHHbIX yacTul] KoMmruiekca NICA.

IIpoekT mo Teme:

HanmeHnoBaHMe npoekTa PykoBoaurtenu npoexra HIndp npoexra
JlabopaTopus OTBeTCTBEHHBIE OT J1abOpaTOpUU Crartyc
1. ADSR TroTionnukos C.H. 07-1-1107-1-2011/2027
IHoaxkpurHyecKnii peakTop IIapaunan M.
€ YCKOPUTEJbHBIM NPUBOAOM Peanuzamus
JI®BD, JIH®, JIPB, JISIP, JIT® CM. YYaCTHUKOB aKTUBHOCTEU

KpaTkas anHoTauus U Hay4YHoe 000CHOBaHUE!

[TpoekT HameneH Ha OIpeAeIeHHe ONTHMAIFHONH KOMOWHANIMY MapaMeTpoB ITydKa YacTHI] M KOHBEPTOpa JUIS ONTHMHU3ALNN
3G PEKTUBHOCTH MOJKPUTHIECKOTO PEaKTopa, YIpPaBIIEeMOTr0 yCKOPHUTENIEM. 3aljaHUpOBaHHbIE MCCIIETOBAHUS OYyAyT B ABYX
HanpasieHusx: (1) cpaBHUTENbHOE M3YYeHHE PACHpeNesieHHs IEJICHUs M SHEPTHH, BBIJACISIEMON B MUIICHH, OOJTy4YeHHOU
Ny4KaMmHu TIPOTOHOB C 3Heprueii 0,2-2 5B u nmyukamMu MOHOB ¢ Maccamu 110 2°Ne u sHeprusiMu B untepsasie 0,2-1 AI'3B; (2)
H3MEpEeHHEe BBIX0/1a HEUTPOHOB U3 PAa3IHYHBIX KOHBEPTEPOB, OOTYUEHHBIX IPOTOHHBIM M HOHHBIM ITyIKaMH.

B03MOXXHOCTh peaan30BaTh SACPHYIO CUCTEMY C MOBBINICHHBIMH BO3MOXKHOCTSMH TOPEHHUS 3aKII0YAETCS B MCIOJIb30BAHUHI
MOJIKPUTHYECKOTO pEaKTopa ¢ YCKOpUTENbHBIM NpHBOAOoM (ADSR). OH COCTOMT M3 YCKOPHTENsS YacTHUI], COSTUHEHHOIO C
SIIEPHBIM PEAKTOPOM.

[Ty4ok wacTum, majarouyii Ha KOHBEPTOP, PACIIONOKEHHBIH B LEHTPAIBHON YaCTH PEaKTopa, peaju3yeT JIOMOTHUTEIbHBINA
HCTOYHUK HEUTPOHOB, MO3BOJIIOIINI padOTaTh peakTOPy B MOJKPHTHICCKOM pexiMe (¢ KodddumueHToM KputnaHoctr keff
Hmwke 0,99), obecnieumBas Oonee Oe30mMacHYI0 HKCIUTyaTallMI0 aTOMHBIX CTaHOui. [lomydeHHBIH OoJee KECTKHU CHEKTP
HEWTPOHOB OOECIIeUNBAET JIyUIIee COKUTaHNE aKTHHU/IOB.

HecMmotps Ha moutn 00001IeHHOE MHEHHE, YTO ONTHMaIbHBIM IydkoM Uit ADSR siBisieTcs my4ok MpoTOHOB € SHEPTHEN OKOJIO
1-1,5 I'3B, B psine paboT HaMH IIOKa3aHO, YTO MYYKH HOHOB 00JIaaloT OOJbIEH 3HepreTHyeckoil 3ddexTHBHOCTBIO, YeM
npoToHsl. MccneoBanusi B paMKax IMPOEKTa HAMpPAaBJICHbl HA U3YyYEHUE YCIIOBHM, MPH KOTOPBIX JOCTUTACTCS MaKCHMalbHas
sHepretuueckas 3¢ dexriuBHocts ADSR 1 o0ecrieunBaeTcst BBICOKOE BBIrOpaHHEe akKTHHUIOB. B mpeayayiye rojpl peanusanim
npoekta ObLIM HCCIEOBaHbl ACHEKThl, CBS3aHHBIE C T'EOMETpUEH aKTHBHOW 30HBI, MaTepUajoM, HCIIOJIb3YyEeMbIM IS
KOHBEPTEpPa, COCTaBOM TOIUIMBA, pabOYMM 3HA4€HHEM Keff, OOOTAIlEHMEM W pacHpEeAeieHHEM YAEIbHOH MOIIHOCTH.
HccenenoBanoch Takke BIMSHHE XapaKTEPUCTHK IMydKa (THI YaCTHII, SHEPrHs, HHTEHCUBHOCTD Iy4YKa) U THUIA YCKOPUTEJIS.
IMosyueHHbIE OCHOBHBIE BBIBOJIBI COCTABIISIIOT OCHOBY IS IIPOJJICHUSI ITPOEKTA B COOTBETCTBUH C 3aSIBIICHHBIMH LIEJISIMH.

[Mpennaraemast koHCTpykuus TpadurtoBoit Mumenn «GAMMA4» ¢ pa3MeleHHBIMH BHYTPH TB3JaMH W LEHTPAIbHBIM
OTBEPCTHEM JJIsi KOHBEPTOPOB Pa3IMUHBIX BHJIOB IO3BOJSET KOPPEKTHO CPABHUBATH KOJMYECTBO AEJIECHUH M BBIAEIIEMYIO
SHEPTHIO, PEATN3yEMYIO C IIPOTOHHBIMU ¥ MOHHBIMH ITyyKaMmH. Vcnonb3oBaHue rpaduToBoro 6JI0Ka BMECTO CBUHIIOBOTO JIAeT
BO3MOXXHOCTh YMEHBIIUTH HEOOXOJMMOE KOJIMYECTBO JAEIAIIErocsl Marepuaia 3a cueT 0ojee MSTKOro CIIEKTpa HEHTPOHOB.
JlaHHass KOHCTPYKLMS ITO3BOJIICT OOJIETYUTh MAHMITYJIAIMM C MHUIIEHBIO BBHJy MEHBIIETO Beca M 00JagaeT MEHbIIEH
cTouMocThio. BriOpannas anuna mumieHu (120 cM) 1mO3BOJISET OXapaKTepH30BaTh 3aBUCHMOCTH BBIIEISIEMOH SHEPTUHM OT
pa3MepoB OEpHUIUIHEBOTO KOHBEpTEpa MOHOB HHM3KWX dHeprui. [Ipemnmaraemas rpaduroBas mumenb «GAMMA4» moaxoaut

214



JUIS CPABHUTEILHOI'O HWCCICAOBAaHHUA S(PQPEKTUBHOCTH PA3JIUYHBIX ITYYKOB B YaCTH BO3MOXXHOCTH HMX HCIOJIE30BAHHS B
ADS- cucremax.

OskugaeMble pe3yJibTaThl 10 3aBePIICHUHN MPOEKTA !
Bri6op ontiMansHOM KoHCTpYKIMU MumieHu juis ADS cuctemsl.

[IpoBepka nmpuHINTIHATIHHO HOBOH KoHIenuuu ADS crcTeMbl, OCHOBAaHHOW Ha MUCIIONB30BAaHUH ITyYKOB HOHOB BMECTO ITYYKOB
MIPOTOHOB.

Peanu3zamus TMEPBOro Tara 3KCHepI/IMeHTaHLHOﬁ nporpaMMbl IPOCKTA, HaHpaBJ’IeHHOﬁ Ha M3MCPCHUE BbIXOOa HeflTpOHOB C
pa3IMIHbIMU KOMGI/IHaHI/IﬂMI/I npeo6pa3OBaTeneﬁ.

OsxkugaeMble pe3yJIbTaThl 0 POEKTY B TEKYIEM roay:
Peanu3anus TeXHHYECKOT0 MPOEKTa CBUHIIOBOW MuIIeHH (O10ka pazmepamu 110x110x150 cM, ¢ EHTpaJIbHBIM OTBEPCTUEM IS
npeoOpa3oBaTenei U BEPTUKAIbHBIMHI U TOPU30HTAIBHBIMH OTBEPCTUSIMH AT PA3MEICHN ST AETEKTOPOB ACICHHS).

[IpoexTHpoBaHNE CHCTEMBI N3MEPEHNSI HHTEHCHUBHOCTH ITyYKa (MOHHM3AIIMOHHAS KamMepa W JBa IUIACTHKOBBIX CHUHTHILIATOPA
JUTsl aOCONIOTHOM KannOPOBKM HOHU3AIIMOHHON KaMephl).

Amnanuz 3KCHepI/IMeHTaHbH0ﬁ METOAMKHN U OIPCACICHUEC MaKCHUMAJIbHBIX HHTCHCUBHOCTEH ITYYKOB B 3aBUCHUMOCTU OT
pal[HaLlHOHHOﬁ 3alIUTBI OKCIICPUMEHTAJIbHOT'O TIOMCIICHUA.

AKTHBHOCTH T€MbI:

HauMeHoBaHHE aKTUBHOCTH PykoBoauTenn Cpoxn peaauzanun
JlaGoparopust OTBETCTBEHHBIE OT JJAOOPATOPUHU Craryc
1. Hay4Hble M HAYYHO-METOANMYECKHE Beaos O.B. 2024-2026
HCCJIeJOBAHMS 110 TeMAaTHKe padoT Trorronnuxkos C.U.
koJutadopanuii ARIADNA: sKcriepuMeHT bl Habop nanubix
B 00J1aCTH KOCMHYECKUX HCCJIe0BAHUI, OGpaboTka JaHHBIX
HAYK 0 KH3HU U OMOMETUIHHCKUX

TEXHOJIOTHi, HAYK 0 MaTepuaJiax

U CTPOCHUM BelllecTBa, paIualluOHHOM
CTOMKOCTH 3JIEKTPOHMKH U COBPEMEHHbIX
SiIePHO-(PU3NYECKUX TEXHOJIOT Uil

JI®BD Aptiox B.A., Adanaceesa K.I1., [Ixxaanosa B., lynun B.B., Kosanes 10.C., Kpsuko U.A., Mapwsuu N.1.,
MypuHn 10.A., HoBukoB M.C., OcumnoB A.H., [TaBmrokeBuu B.A., [Tyxaesa H.E., Poraues A.B., Poapurec A.,
Canpiros 3., Cebamnoc C., Cnuua A.A., CunensuiukoBa C.E., Cmupnos I'.1., Ceipecun E.M., [Hansnua B.H.

JUIT  Aranos A.B., benokonsitoBa K.B., Muieia I'.B., MonokanoB A.I"., P3sauna A.B., Creraitnos B.U., [lIsugkuii C.B.
JISIP Anens ILIO., Heuaes A.H.

JIH®  bynaBun M.B.

JIT®  Ocumnos B.A.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!

B 2025 rogy oxwunaercs 3amyck komiuiekca NICA u mpoBenieHne ceaHcoB 10 paboTe Ha OCHOBHBIX YCTAaHOBKaxX KOMIUIEKCA.
Nudpacrpykrypa ARIADNA, Briroyaronias KaHaibl TPAHCIIOPTHPOBKU IMYYKOB, 30HBI JUIA TIPHUKJIAIHBIX HCCIEIOBAaHUN U
YYacTKH BCIOMOTaTENbHOW I10JIb30BATEIbCKOM MH(PPACTPYKTYPHI, MO3BOJIUT BBIIOJHUTH PsJl AKTYaJIBHBIX HCCIIEIOBAaHHH,
OpHEHTHPOBAHHBIX Ha UCIOIb30BaHUE TyYKOB YCKOPEHHBIX MOHOB B 3371a4aX KOCMHYECKHX UCCIICTOBAHUN, HAYKaX O )KU3HU U
OMOMETUIIMHCKNX TEXHOJIOTHH, PaJHalliOHHOT0 MaTepHUaIOBEICHIS, PaIUAI[IOHHON CTOHKOCTH AJIEKTPOHHUKH, COBPEMEHHBIX
ANepHO-(PU3NIECKUX TEXHOJIOTHH.

O:xkugaeMble pe3yJIbTaThl N0 3aBepIIECHHH AKTUBHOCTH .

[lomyyeHne HOBBIX [MaHHBIX 110 B3aMMOJEHCTBHIO IYYKOB TSDKEIBIX HOHOB C PAa3NUYHBIMH BHAAMH MAaTEpUAIOB H
OMOJIOrNYeCKUMHU 00BEKTaMH B LIEJISIX CO3/IaHMS IIEPEIOBBIX Pa3pabOTOK Ha OCHOBE COBPEMEHHBIX PAJHAIIIOHHBIX TEXHOJIOTHHA.
[Monyuenue pe3ynbTaToB O CrEU(UUECKUX CTPYKTYPHBIX M (YHKIMOHAIBHBIX MOAM(UKALMAX B HCCIENyeMbIX oOpasmax
Pa3HOM NPUPOIBI ITOCTIE BO3IEHCTBHS HOHOB C SHEPTHAMH 0T 3,2 MaB/nykion 1o 3,5-4,0 I'3B/aykion.

O:xupaeMble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYIIEM TOY:
[IpoBenenue B 2025 romy 3alIaHUPOBAHHBIX CEAHCOB Pa0OTHI YCKOPHTEIHLHOTO KOMITIIEKCA TTO3BOJIHUT:

215



— OCYHIECTBUTh MOJENUPOBAHHE BO3AEHCTBUS OTHEIbHBIX KOMIIOHEHTOB KOCMHMYECKMX BMJOB H3Iy4EHHH Ha Iyukax
kommiekca NICA M ycTaHOBKAax COTPYAHMYAIOUINX OpraHm3anuil. M3yuuTh codeTaHHOE BO3JEHCTBHE pajuallud U HHBIX
(axTopoB u3nuecKoil M OMOJIOTUUECKON MPHUPOJBI B DKCIIEPUMEHTAX Ha Ja0OPAaTOPHBIX JKMBOTHBIX, TKAHSIX M KJIETOYHBIX
KyJIbTypax;

— IOJIyYUTh CBEOCHUSA 00 OTHOCHTENBHOW OHONOrmYecKoi >(PQPEKTHBHOCTH TSDKENBIX sAep C DSHeprusiMu 1o 4,5
I3B/HyKkiI0H. BpInoigHeHHEe OLEHOK BIUSHHUS ITyYKOB 3apsDKEHHBIX YacTHL[ BBICOKHX SHEPrHil Ha (H3HKO-XMMHYECKHE
XapaKTePUCTHKH, PEJOKC-CBOUCTBA M OHOJIOTMYECKYIO0 aKTUBHOCTH in Vitro M in Vivo HAaHOYACTHI] PEAKO3EMEIbHBIX METAJIOB
B Pa3JIMYHBIX MOAU(HKAINIX;

—Ha 0Oa3ze mousp3oBatenbckoil nHdpacTpykrypsl ARIADNA ocymiecTBUTh MOCTaHOBKY BBICOKOYYBCTBUTEIBHBIX METOJIOB
JIETEKIMH  PaIHalIOHHO-UHYIUPOBAHHBIX OHOJOTUYECKUX IOBPEXKJICHUH HAa MOJEKYJSIPHOM M KJIETOYHOM YpOBHE.
BEIMOTHATE CEpUI0 SKCIEPHMEHTOB 10 BBIABICHHUIO CIIENN(UUECKUX BPEMEHHBIX MPOQHIIeH OENKOB 1 OEIKOBBIX KOMIIJIEKCOB
pemnapanuy IByHUTEBBIX pa3priBoB saepHoi (1IHK) n muroxonnpuansroii (MtIHK) JHK, acconnmnpoBaHHBIX ¢ pa3IHIHBIMI
BUZIaMH Paka, U chOpMyINpOBATH MOIXOBI K pa3paboTKe TMarHOCTUYECKOro METOa Ha OCHOBE Mapkepos penapanuu JTHK;

— BBIINIOJIHUTH OICHKY paJuallMOHHO-3all[UTHBIX CBOMCTB MaTepHraioB B IMOJIAX H3Hy‘leHHﬁ, TCHCPUPYCMbIX KOMIIJICKCOM NICA,
JJIA TOCJICAYIOIIETO MCIOJb30BaHUA B Ka4Y€CTBC JIOTIOJTHUTEILHON U JIOKAJIbHOM 3aIllIUThI OT HOHU3UPYIOIIETO KOCMHUYCCKOT'O
H3JIy4YCHU HaA 60pTy KOCMHYCCKHX KOMIIJICKCOB,

— BBINIOJIHUTH TEPBBIH 3Tal O0TPAaOOTKH METOJMKH BBICOKOTEMIEPATypHOH paauallioHHOW MOJU(UKAIMK Pa3INYHBIX BHIOB
MOJIMMEPHBIX COEMHEHNH Ha ipuMepe noaurerpadropatuiena (IITPI) ¢ ucnonb30BaHNEM ITydIKOB HOHOB BEICOKHX SHEPIHH;

— M3YYUTh MEXaHMW3MBI PAAUAILMOHHOTO Ae(EKTOOOpa30BaHMS U BBIACICHUS JETKOIETYYHX COCIMHEHNH — CyOOKCHIOB NpH
00JTy4eHNY CHHTETHYECKOTO candupa U KOpyH/a;

— HOJIyYUTh HOBBIC CBEACHUS O PAaAMALMOHHON YCTONYMBOCTH CBEPXJICTKHX BBICOKOMOPHCTBIX MaTepHaloB HA OCHOBE
asporeneil 1 GEppUTOB C PA3IUIHON KPHUCTAJUIMIECKON CTPYKTYpOH B YaCTH BO3ACHCTBHS YCKOPCHHBIX HOHOB B IIHPOKOM
nuarazone sHepruil. [Tomy4nuTh MOICTbHBIC OIICHKH 110 BIMUSHUIO TSHKETIOHOHHBIX KOMIIOHEHTOB KOCMHUYECKOTO M3IyUCHHUS Ha
yIbTPaBBICOKOTEMITEpaTypHYI0 Kepamuky HfB2(ZrB;)-SiC;

— MOJIyYUTh HOBBIE CBENEHHS O BO3MOXKHOCTH CO3J[aHUSl CTPYKTYPHBIX M MOP(OJOTHYECKHX HAaHOCHHTYJISIPHOCTEH IpH
00JIy4eHUN OKCHJIHBIX MOJICNBHBIX KaTaIU3aTOPOB TSKEIBIMM MOHAMH C LIEJIBI0 HACTPONKH aKTHBHOCTH M CEJEKTHBHOCTH
KaTaJln3a;

— BbinosiHUTE OKP 10 pa3paboTke aHaNUTHYECKUX YCTPOMCTB, MPUMEHSIEMBIX Ul perucrpaiuu 3GQeKToB BO3JACHCTBUS
MOHHU3HUPYIOIINX M3JIyYeHHUil Ha OHOJIOrMYeCKHe OOBEKThI U MaTepHabI.

2. HHOKP nmo onTHMH3ANHHA METOI0B Besos O.B. 2024-2026
00J1yueHusi 00pa3noB pa3JIHIHbIX
BH/IOB M Pa3padoTKe BCIIOMOTaTeJILHOTO Peanmsanus

00opyaoBaHus 1JIf 00/1y4aTeJbHbIX
creH10B ARIADNA. PazBurue yuacTtkoB
AJ151 pa3BePTHIBAHNUS MOJIb30BATEIbCKOT0
o0opynoBaHust

JIOBD ynun B.b., Martoxanos E.C., Hosukos M.C., I1aBmokeBuu B.A., Cunensiukosa C.E., [llemuyk A.B.
JAIT  Aranos A.B., benokonsitoBa K.B., Muneia I'.B., Monokanos A.T'.

Kpatkas aHHOTanus M1 HAy4Hoe 000CHOBaHMe:

Heo6xonnMbIM ycIioBHEM ITPOBEACHUS UCCIICAOBAHHUN C HCITOIB30BAHNEM COBPEMEHHBIX PAHAlMOHHBIX TEXHOJIOTHI ABIIACTCS
MIOCTOSTHHOE COBEPIICHCTBOBAHNE METOAMYECKHUX IT0JIX0/I0B K IIPOBE/ICHHUIO CEAHCOB 00JIYUEHHS U Pa3BUTHE COOTBETCTBYIOLIUX
CHCTEM OKpY)XeHHs oOpa3ua. B uyacTHocTH, OONBIIYIO Ba)XHOCTH INPEJCTABISET pPasBUTHE OOIydYaTEIbHBIX CTEHIOB M
pa3paboTka HEOOXOANMOMN OCHACTKH B COOTBETCTBUH C 3a/1a4aMH IIpelaraeMbIX SKCIIEPUMEHTOB. BrIoHeHue ncene1oBaHui
B paMKax co3maHHoi kojurabopaumu ARIADNA, noapasymeBaromieii MHOTOIOJIB30BATEIBCKUH PEeXUM palboThl, Tpedyer
CO3JIaHUSI YYacTKOB JJISI Pa3BePThIBaHMA COOCTBEHHOI0 OOOPYZOBAaHMS MOJb30BATENICH B LIENAX OCYLIECTBICHHMS Ipoliecca
MIOJITOTOBKH TIPO0 M NMPOBEJICHNS aHAIMTHIECKUX HCCIIETIOBAHUH B KOPOTKHE CPOKH T10CIIe 00ITydeHUS .

O?KﬂllaeMl)le pe3yJabTaThl 110 3aBEPHICHUN AKTUBHOCTH:

Co3naHre U pa3BUTHE yYaCTKOB IMPOOOMOATOTOBKH M aHAJHTUYECKUX HWCCIICIOBAaHMHM B paMKax HAydHOW MPOTPaMMBI padoT
ARIADNA.

HsrorosiaeHue u 3allyCK B I3KCIUTyaTallUlO CTCHAOB W HCHBLITATCIIBHBIX KaMEp A HU3YUYCHUSA COYCTAHHOI'O BO3[[CﬁCTBI/I$I
YCKOPCHHbIX HOHOB U MHBIX (I)I/I3I/I‘ICCKI/IX (baKTOpOB Ha OGpaSHLI MaTepuajioB U OHOJIOrHYECKUE OOBEKTHI.
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OskugaeMble pe3yJIbTAThl 10 AKTUBHOCTH B TEKyIIIeM FOAY:
Pean3oBaTh BTOpOI 3Tal OCHAIEHUS CTEHA JJISl JUTUTEIBHOTO 00 IyueH s B 30He ycTaHoBKkH BM@N.

BeImonHUT NepBBIA 3Tanm paboT MO CO3JAHMIO CTEHIOB M HCIBITATEIBHBIX KaMep Ul M3Yy4YCHHsS COYETaHHOTO NEeHCTBUS
YCKOPEHHBIX MOHOB M HHBIX (QM3MUECKUX (PaKTOPOB Ha 0Opa3Ilbl MATEPHAIOB M OMOIOTHIECKHE OOBEKTHI.

M3YUUTh BIMSHME HOHU3HMPYIOIIMX H3JIYyYEHUH Ha OCHOBHBIE MapaMeTpbl PpPe3UCTUBHO-3MHccHOHHOro cios MKII B
9KCIEPUMEHTAaX Ha TSXKEJbIX HOHAX.

OTtpaboTaTh METOIUKY OLIEHKH HHTETPAJIbHBIX MOKa3aTeIH MHTEHCUBHOCTH M ITPOQUIIA ITy4yKa I pa3INuHbIX BUI0B 00pasIioB,
uccaenyembix B skcriepumentax ARIADNA.

Pa3paboTtats 1 poOBECTH MCIIBITAaHUS JETEKTOPHOW CHCTEMBI IS IPUKIIAAHBIX HCCIeI0BaHNH B 30He ycTaHOBKH BM@N.

Pa3pa60TaTL 1 MPOBECTU UCHBITAHUA ACTCKTOPOB Ha OCHOBC JIIOMUHECIICHTHBIX 9KPAaHOB JId NPUKIIaAHBIX HUCCJICIOBAHUM.

3. MonepHn3anus CeKTPOAHATUTHIECKOTO Maxsanun B.H. 2024-2026
KOMILIEKCa 1JIsl AKTUBAIlMOHHBIX U3MepeHuit

Peamuzanusa

JI®BD [pnosn I.P., Kpsuko U.A., Ctpekanosckas E.B., Toan Tpan Hrop
JIAIT  Creraitnos B.W.

Kparkas anHoTauus U Hay4YHoe 000CHOBaHue:

AxTuBanusi 0OIy4aeMbIX MAaTEpHaloB M KOHCTPYKTHBHBIX 3JIEMEHTOB YCKOPHUTENEH TSKEIBIX HOHOB SIBISETCA Ba)KHBIM
ACIIEKTOM TPOBEJICHMS SKCHEPHUMEHTOB IO OOJYYEHHIO MHUIICHEH pa3NuyHbIX BHIAOB. CIIEKTPOAHATMTHYECKHH KOMILIEKC
OHMMUU 1n03BOJSET BHINONHATh IMIUPOKUN KPYr U3MEPEHUN raMMa-CIEKTPOB, B TOM YHCIE B IMOTOKOBOM pEeXHME. AHaIu3
raMMa-CIIeKTPOB € MCIOIb30BaHUEM CIEKTpoaHaInTHIeckoro kommiekca OHMUM GyneT mpuMeHsIThCs B KadeCcTBE PYyTHHHOM
METOJVKH TIPH TMPOBEICHIH OOJBITNHCTBA SKCIICPUMEHTOB TI0 MPHUKIATHEIM HccaenoBannsaM ARIADNA, moapazymeBarommm
o0yyeHne o0pa3LoB My4YKaMHU YCKOPEHHBIX HOHOB.

O:xuaeMple pe3yJbTaThl 110 3aBepPIIEHNH AKTUBHOCTH
OOHOBIIEHHE TapKa JETEKTOPOB CIEKTPOAHATUTUYECKOTO KOMIUIEKCA, COOTBETCTBYIOUIETO MPOTPAMMHOTO OOecledeHus U
HE0OXOIUMOM OCTPACTKHU JJIsI TPOBEACHUS U3MEPEHUN C UCTIOIh30BAaHUEM 00pa3IloB Pa3HBIX THUIIOB.

Cosznanne 0a3bl JaHHBIX TaMMa-CIEKTPOB 10 BceM 3kcrepumenTaM ARIADNA.

OxuaaeMble pe3yabTaThl 10 AKTHBHOCTH B TEKYLIEM TOAY:
OOHOBJIEHUE TIPOrPAMMHOT0 00ECTIeUeHHUS IETEKTOPOB; OOHOBJICHHE NCTOUHMKOB ITUTAHUsI, PE3ePBHBIX NCTOUHHKOB ITUTAHHS U
LCY nerexTopoB.

IIpoBeneHue pyTHHHBIX U3MEHEHUH raMMa-CIIEKTPOB 10 MPHUKJIATHBIM HccienoBaHusM Ha komruiekce NICA B ceancax 2025
roja.

4. Pa3BuTHE NPOrpaMMHOI0 o0ecrevyeHust Mapaunan M. 2024-2026
U NIPOBe/IeHNe 103UMeTPHYECKHUX
pacderoB 1 IkcnepuMeHTOB ARTADNA. R&D

MopeMpoBaHue paiHallHOHHBIX YCJIOBHIH
Ha kommiekce NICA

JI®BD  benos O.B., /IxaBanosa B., Ciiueun A.A., Yan Hrox T.
JIPb Umwxkos A.B.

Kpatkas aHHOTanusl M HAy4Hoe 000CHOBAaHHUeE!

Paspurne mporpamMmHOro obecmeueHHs W TPOBEICHHE IO3UMETPHUYECKHX pAcueTOB SBISIETCS HEOTHEMIJIEMON YacThIO
MTOJITOTOBKH SKCIIEpUMEHTOB 110 Hay4HOH nporpamme ARIADNA na kommiekce NICA, a Takke BaXKHBIM JIEMEHTOM aHAJIH3a
JIO30BBIX Harpy3oK B ceaHcax I10 00JydeHHIO MHIICHEH pa3inyHbIX BUOB. [IpMeHeHne COBPEMEHHBIX MTPOrPaMMHBIX KOJIOB
JUIl B3aMMOJICHCTBHS YCKOPEHHBIX HMOHOB C BEIIECTBOM II0O3BOJISIET MPOBOJAWTH IUIAHMPOBAaHHWE CEAHCOB OOIydeHHs C
UCTIONIb30BAaHUEM pPa3lIMYHbIX MaTEepHaloB B MLEJIAX BBIOOpA ONTHMAIBHBIX IIAPaMETPOB OOJIYYEHHS M IOCIEdYIOIIeH
PEKOHCTPYKIIMU COOBITHI SHEProBhIJIETICHUS B MaTepuasie MunieHH. [loimyyaeMble B X0/ie JO3UMETPUUECKUX PACUETOB JIaHHBIC
SIBIISIFOTCS] BR)KHBIMHM BXOJHBIMHU TIapaMeTpaMu JJIsl TIBHEHIINX HMCCIIEIOBAaHUI B YacTH CTPYKTYPHBIX M (DYHKIMOHAIBHBIX
N3MEHEHHH B 00IydaeMbIX oOpasmax. BaXKHBIM MapKTHYECKMM acleKTOB JAaHHOM AKTHBHOCTH SIBIAETCA IOIydCHHE
MOJEIMPOBAaHNE PaJUALIOHHBIX YCIOBHM B pa3nuuHbIX dacTax Komiuiekca NICA ¢ mcmonb3oBaHMEM pa3pabOTaHHBIX
MOJETBHBIX [TOJXOJOB M MPOTPaMMHBIX KOJIOB.
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O)KI/IIIaeMbIe Pe3yJabTaThl 10 3aBEPIICHUH AKTUBHOCTH

HonyquI/Ie JO3UMETPHUUICCKUX JAHHBIX I10 06nyqumo o6pa3u03 Pa3JIMIHBIX BUAOB NyYKaMHU YCKOPCHHBIX HOHOB B IIUPOKOM
JAuariasoHe 3Hepr1/1171, BKJIIOYass KOMIIO3UTHBIC MaTCpUalibl, a TAKKC HHBIC OOBEKTHI CO CIOKHOM CprKTypOﬁ U 3JICMCHTHBIM
COCTaBOM.

[omy4yeHne OIEHOK PagHalliOHHBIX TTOJIEH I Pa3INIHBIX ydacTKOB KoMiniekca NICA.

Pacuer HCO6XOL[I/IMI)IX 3JIEMEHTOB OHOJIOIHYECKOM 3alluThI.

OsxkugaeMble pe3yJIbTAThI 10 AKTUBHOCTH B TEKyIIeM IOy :
[TonyueHne OLEHOK JO30BBIX HArpy30K Ul 0Opa3liOB KOMIIO3UTHBIX MaTepHUalIOB, OHMOJIOTHYECKHX OOBEKTOB M 3JIEMEHTOB
JIEKTPOHUKH NPU 00TY4YEHHUH ITyYKaMH TsDKEJIBIX HOHOB C DHEPTHSAMU B AHanazoHe ot 3,2 MaB/uykion o 4 I'3B/aykioH.

Pacuer paguanoHHBIX MOJIEH B 30HAX YCTAHOBOK AJISI IPHKJIAJHBIX MCCIIEIOBAHUN C YIE€TOM Pa3MEIICHHUS AOTOTHUTEIHLHOTO
MOJTb30BATENIECKOTO 000pYIOBaHNUS.

MopenupoBaHue B3aUMOACHCTBUS MyYKOB YCKOPCHHBIX MOHOB C MaTepUaiaMy B 3aIlIaHUPOBaHHBIX Ha 2025 roj ceancax Ha
koMmiuiekce NICA.

5. HcciaenoBanus BIUsIHUSI 00J1ydeHUsT HoBukos M.C. 2024-2026
Ha CBEPXIPOBOAsAIIME CBOIiCTBA Trotonankos C.H.
BTCII neHT 2-10 NOKOJICHMSI. R&D

Pa3pa6oTka MAarHUTHBIX U KPHOT€HHBIX
BTCII-cucreM AJjist IKCIIEPUMEHTAJIbHBIX
YCTAHOBOK

JI®BD Marioxanos E.C., ®unmunnos F0.I1., Hlemuyk A.B.
JIH®  Yepuukon A.H.

Kpatkas anHOTanMs M HAy4YHOe 000CHOBAHHUE!

Ienbto nccnenoBaHUM ABISETCS pa3pabOTKa METOAOB MOBBIMEHHs kpuTHueckoro Toka BTCII- neHT BTOPOro MOKOJEHUsS C
NPUMEHEHNEM TEXHOJIOTHH paavalMoHHOW Momudukanuu. B mnocnepnue roxel B JIOBD mnomyueHsl pesynbTarthl,
CBUICTENILCTBYIONINE O TOBBIIICHUN KpuTHdeckoro Toka BTCII-neHT BTOporo MoKoJIeHUs Mocie oO0NMydeHUs] YCKOPECHHBIMU
noHamMu M mporoHamu. OOHapykeHHble 3(QQeKTbl TpeOyIT AanbHEeHIIero H3y4eHHs C TO3WIMH CO3JIaHHS IPOTOTHIIOB
000pyoBaHUsI Ha OCHOBE paauanoHHO-MoaupuipoBaHHbx BTCII-neHT u TecTupoBaHUs MX NPUMEHEHUS B PA3IIMUHBIX
HAy4YHO-NPAKTHUYECKUX 33]1a4, BKII0Yas YCKOPUTENBHYIO TEXHUKY.

OsknaeMsble pe3yJibTAThI N0 3aBePLIEHHN AKTHBHOCTH
[Toxyuenne cBeneHMH O 3aKOHOMEPHOCTAX H3MEHEeHHs Kpurudeckoro Toka BTCII-IeHT BTOpOTO IOKOJEHHS ITyTeM
paanaIoHHON MOAN(UKAIINN U MEXaHUYECKOH e opManuu.

[MosyueHue pe3ynbTaToB 0 CTaOMILHOCTH 3 (heKTa paAualiMOHHO-MHYLIMPOBAHHOTO MOBBIIIEHNs! KpuTHUeckoro Toka BTCII-
JICHT BO BpEeMEHH NP BO3/IeHCTBUM pazinyHbIX (pusndeckux dakropoB. BT CII-neHT BTOPOro nmoKkoieHwus.

OmnpeneneHne BO3MOXHOCTEH MPAKTHYECKOTO NPUMEHEHUS paauanuoHHO-MonuduuuposaHublx BTCII-nent BToporo
TIOKOJICHHSI.

O:xuaeMple pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy
HccnenoBanue paaualioOHHO-CTUMYJIHPOBAHHOTO M3MeHeHUsI KpuThudeckoro Toka BTCIT KoMIO3UTOB B OCOOBIX yCIOBHSX
paavaliMOHHBIX BO3IEUCTBUN (Hamn4re (JOHOBOTO MarHUTHOTO TIOJISI M HU3KOW TEMIIEPATYPHI).

N3zyyenne cBoiictB oOnyueHHbIx BTCII-neHT BTOpOro MOKOJICHHS NpH MOcieAylomeil padoTre B MOJISIX HOHWU3UPYIOUIUX
U3ITy4EeHUH.

[onmyyenne nmaHHBIX O CTPYKTYpHBIX Moaupukanusx BTCII-neHT mociie paaualiiOHHOTO BO3ICHCTBUS W MEXaHHYECKOW
00paboTKy.

Pacuer nedexroobpazoBanmst B BTCII-neHrax mox BO3AEHCTBHEM 3apsDKCHHBIX YACTHI[, ONTHUMH3AIMSA PagHAIlMOHHBIX
JieeKTOB KaK LEHTPOB MMHHMHIA MArHUTHOTO ITI0TOKA; PAcUeT PaJANallMOHHOTO 1 TEIIOBOTO PEKUMA JUISl CTAaHIIUK IIEPEMOTKU
BTCII neHT uepe3 ny4oK 3apsKeHHBIX YaCTHILL U1 CO3/aHMsI HEHTPOB MUHHUHTA.
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6. OpraHu3anus 1 CONMPOBOKIEHHE Bexaos O.B. 2024-2026
0J1b30BATEILCKOI NPOrpaMMbl
ARIADNA. Pa3suTHe KoJ1aGopammii Peanmsanus

ARIADNA
JIOBD TrotionnukoB C.U., HoBukoB M.C., ITapaunan M., llarinna FO.A.

Kpatkas aHHOTanus ¥ Hay4Hoe 000CHOBAHHE!

[Mpuknanneie uccnenoBanust Ha komiutekce NICA mpoBojgsrcs B ¢opmarte HayuHoH kosutaboparmn ARIADNA, B cocras
KoTOopoi BXoJsT Oonee 20 opranuzauuii ctpan-ydactauy, OMSIM. MHoromnonap30BaTenbCckuil pexuM paboThl Ha yCTAaHOBKAax
JUId TpUKNagHbIX HccnenoBaHuil komiekca NICA moxpasymeBaeT HajHMuue CKOOPIUHMPOBAHHON MOJB30BATEIbCKOM
porpamMMbl, OOBEAMHSIONEH ycwins opraHu3auuii-wieHoB kosutabopauun ARIADNA B yacTu mModydeHHs HepenoBBIX
HAyYHBIX M HAayYHO-TIPAKTHYECKUX pe3ynbTaroB. OCHOBHON 3ajadeil B TaHHOM HANpaBICHUH SBISCTCA KOOPAMHAIS
MIOJIF30BATEIBCKOM IIPOTPAMMEI, @ TAKXKE CO3AaHUE YCIOBHI IS CIIaKEHHOM paOOTHI TPYII IOJIB30BATENICH B X0/I€ CEaHCOB Ha
kommrekce NICA.

O:xugaeMsble pe3yJIbTATHI M0 3aBePIIEHNU AKTHBHOCTH .
Co3naHne TMOJB30BATENBCKON MPOTpaMMBI 10 NPUKIATHBIM HccienoBaHusM Ha koMmiurekce NICA, obGecneunBaroieit
CKOOPJMHHPOBAHHYIO PabOTy HAYYHBIX TPYII U3 PA3IMIHBIX OPTaHH3aIMH.

OskugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TEKYyIlleM IOy :
3amyck BeO-noprana ARIADNA, BKIIIOYArOIIEro CUCTEMY JJIEKTPOHHOM MOAaYM 3asgBOK Ha NPOBEACHHE SKCIEPUMEHTOB C
UCTIOJIb30BaHUEM HHPPACTPYKTYPHI [JIsI MPHUKIIAJAHBIX McciaeqoBanuii komruiekca NICA.

OTpaboTKa MHOTOTIONTE30BATEIILCKOTO PEeXKIMa paOdOTHI Ha dieMeHTax nHPpacTpyKTypsl ARTADNA.
ConpoBOXICHHE MPOTrPaMM IMOICPKKU pabOThl HAYUHBIX KoJutabopaiuit Ha komiuiekce NICA.
Pa3paboTka Hay4HBIX MIPOrpaMM OpraHHU3aIli, BCTyNaronux B coctaB kosuadoparuun ARTADNA.

Obecmniedenne mpencraBieHHOCTH Koimabopammu ARIADNA Ha HaydHBIX W HayYHO-OPTaHU3AIMOHHBIX MEPOIPHUSTHAX,
CBSI3aHHBIX C NIPHUKJIaJHBIMU HCCIIECAOBAHUSMA 1 HHHOBAIHSMHU.

CoTpyIHHU4Y€eCTBO N0 TeMe:

Crpana win T'opon Hucruryr Craryc YyacTtHuku
MeKIYHAPOIHAS
opraHu3anms
ApmeHns EpeBan CANDLE CoBMecTHBIE paOOTHI I'puropsia B.A. + 2 ven.
ET'Y CoBMecTHBIE pabOTHI Banabexsa A.P. + 2 e
Cornamenue ApytionsH P.M.
HHJIA Cornamienue ApyTionsiH B.
benapycs MuHck BI'Y OOMeH BU3UTaMU Csuro U.A. + 2 gen.
CoBMmecTHBIE pabOTHI Csuro U.A. + 2 gen.
HUU AI1 BI'Y OOMeH BU3UTaMU denoros A.K. + 4 yen.
denorosa 10.A.
CoBMecTHBIE paOOTHI ®enoroB A.K. + 4 gen.
®enorora I0.A.
ONDAN-Cocaet HAHB  O6MeH Bu3uTaMu I'ycak K. + 3 gen.
CoBmecTHBIE pabOTHI I'ycak K. + 3 gen.
Bonrapus IInosnus MUP CoBMecTHBIE paOOTHI 3aiinieBa E.M.
Mekcuka Mexuko INCan CoBMmecTHBIE pabOTHI Coitoco-[lronont U.
MonnoBa Kumunes Monnl'y Cornamenue Enenuyx /JI.
Poccus BiagnkaBskas cory Cornanienue ITyxaesa H.E. + 2 uen.
HonronpynHerit M®OTHU Cornanienue Ky3smun /1.B.
Jleonos C.B.
ITycroBanosa M.B.
Poraues A.B.
HyOHa HIIHN "Omera" Cornamenue Jlyzanos B.A.
HNODTIT Cornanrenve CmupHOB A.A. + 4 gen.
Owman MI'Y CoBMecTHBIC PabOTHI Terepesa T.B.
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CornaleHue
CoBMecTHBIC PabOTHI
Cornamenue

CornaleHue

Cornamenue

CornamreHue
CornamreHue
Cornamenue
OOMeH BH3UTaMU
CornameHue

CornaieHue

CoBMecTHBIC PabOTHI
CornameHue

Cornamnenue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Cnecapenko B.B.
HBanosa O.A.
WBanoB A.A. + 2 demn.
ITepeBeseniieB A.A.
Teomepr A.C. + 5 gen.
Iypmakos B.A.
Bapanunxos A.E.
T'opOynosa 10.T.
Kwxua K.1O.
WBanos B.K.
Kynesoii T.B.
Turapenxo 1O.E.
ITonopoxnsiit .M.
Ioxposcxkuii C.B.
JHertsapenko I1.H.
Arsmkuna [ A.
Jlapuues M.H.
Cwmonstackuit A.C.
Tpaxrten6epr JI.U.
Bymmanos A.1O.
Ocunos A.H. + 1 yen.
Cabypos B.O.

[onos A.JI.

ITonosa H.P.
Cenesnena U.1.
Copoxkuna C.C.

Kepebuenckuit B.1.
+ 5 ven.

[MuBoBapos 10.JI. + 4 yen.
Aptemos C.B.

Hobparumos D.
Kynabnynmaes I'A. + 3 gen.
Bangesypn 111 + 3 gemn.
Heroman P.



07-5-1131-2017

PaanannonHoe MmaTepuajioBeaeHue,
HAHOTEXHOJIOTHYeCKHEe M OMOMEeTHIIMHCKHE HCCIeI0BAHNSA
¢ MYYKAMH TSKeJIbIX HOHOB

PykoBoaurtenn Tembl: Hmutpues C.H.
Anens I[11O.
3amecTuTeNb: CkypatoB B.A.

YuacTByOuue CTPAHbl U MEKIYHAPOIHbIE OPTraHU3aAlNHU:
Agcrpanus, Apmenus, benapycs, Beetnam, Kazaxcran, Poccust, Cepous, FOAP.

I/I3yqaeMaﬂ npoﬁ.ﬂeMa M OCHOBHASI 1eJIb MCCIIeT0OBAHMIA:
QKCHepI/IMeHTaHLHHC U TCOPCTUUCCKHUEC HCCIICAOBAHUSA pa,Z[I/IaL[I/IOHHOﬁ CTOMKOCTH TBEPABIX TEJI K BOSHCﬁCTBHm TAXKECIIBIX

HOHOB, TECTUPOBAHUEC MATCPHAJIOB, HAITPABJIICHHOC NU3MCHCHHC CBOWCTB K CO31aHHUEC HOBBIX (byHI(L[I/IOHaJ'IBHLIX CTPYKTYPp.

IIpoekTsl MO TEMeE:

HaumeHoBaHuUe MpoeKTa PykoBoauTen npoekra udp npoexra

1. PaguarnmonHast CTOMKOCTh MaTepHaJOB Ckypatos B.A. 07-5-1131-1-2024/2028
K BO3JICHCTBHIO BBICOKOMHTEHCHBHBIX 3amecmumens:
IIyYKOB TSXKEJIBIX HOHOB PemvokanoB PLA.

2. HanokomnosuTHbIe 1 ()yHKIIMOHATIHHEIC Amnens ILIO. 07-5-1131-2-2024/2028
TPEKOBBIE MEMOpPaHbI 3amecmumens:

Heuaes A.H.

3. Boicoko4yBCTBUTEIIbHBIE Heuaer A.H. 07-5-1131-3-2025/2029

CEHCOpHI, paboTarolire Ha IPUHIUTAX 3aBbssioBa E.T.

MOJIEKYJISIPHOTO y3HaBaHUS JIS
JeTeKTUPOBAHUS BUPYCOB

IIpoekTni:

HaunmeHoBaHMe nmpoekTa PykoBoaurenu npoexkrta Craryc
Jlabopatopuss OTBETCTBEHHBIE OT Ja0OPATOPUHN

1. Paamanuonnasi croiikocth MatepuaioB  CkypatoB B.A.
K BO31eHCTBHIO BBICOKOHHTEHCHBHBIX 3amecmumeny:
NYYKOB TSI2KeJIbIX HOHOB Poimikanos P.A.

Peanusanus

JSIP  AnterHoB B.A., Anens [1.1O., lykau N.B., UBanos O.M., Kupunkun H.C., Komaposa J[.A., Kopaeesa E.A.,
Kyssmun B.A., Kyzemuna H.T'., Kypeies H.B., Jle Txu ®@slonr Txao, JIuzynos H.E., MamaTtoBa M., Mapkun A.1O.,
Mup3aeB M., Mytanu A., Hryen Ban Tren, Openosuu O.J1., [Tusauna E.A., Cemuna B.K., Coxauxuit A.C.,
[Mmaposo3 B.I'.

Kparkas anHoTanusa n HaydyHoe 000CHOBaHMe:

HQHB}O IIPOCKTa ABJIACTCA HAKOIIJICHUC 0asnl JaHHBIX [JIA JIYyYIOEeTOo IMOHUMAaHUA (l)yH}laMeHTaJ'ILHHX SaKOHOMepHOCTeﬁ
BBICOKOMHTCHCHUBHOM HNOHM3AIIMNU B MOACJIBbHBIX U KOHCTPYKIHOHHBIX MaTCpUaax. 3HaHue (byH}IaMeHTaJ'ILHBIX MECXaHU3MOB
UMECT TNECPBOCTCIICHHYIO BaXXHOCTH JJIA ﬂ}lepHOﬁ OHECPICTUKHU, HAHOTCXHOJIOTMYCCKUX HpI/IJ'IO)KeHI/Iﬁ n s HCIBITAaHUH
MUIICHHBIX MaTEPHUAJIOB JJId S{}IepHO-(pI/ISI/I‘-ICCKI/IX OKCIICPUMECHTOB. B kauectBe WHHOBAIMMOHHOI'O IMOAXO0Ja, Mpeajiaracrcsa
ucciegoBanrue 3(pGEKTOB BBICOKOH IUIOTHOCTH HOHM3AIMM HA paHEE CO3JaHHYI0 Ae(EeKTHYI CTPYKTYpy, KoTopas Oblia
oOpa3oBaHa BO3AEUCTBUEM «OOBIYHONY paguannu (COTHH K3B u exunumsr MaB, nonHoe o0irydeHne), 9To MpeacTaBisieT co0oi
HanOosee HAJECKHBIM ITyTh CUMYJSLMH MOBPEXIECHHWE, CO3AaBAaEMbIX NPOIAYKTaMHu neieHus. OCHOBHBIM IIOJIXOJIOM B
JIOCTHXXEHUH 1IeJIel TpoeKTa OyJeT UCIOIb30BaHWE COBPEMEHHBIX METOAMK CTPYKTYPHOTO aHalln3a — BBICOKOpa3penIaonei
IIPOCBEUUBAIOIIEH JJIEKTPOHHOM MHKPOCKONUU B COUYETAHUU C MOJEIUPOBAHMEM METOJAMH MOJEKYJSPHOW JMHAMHUKHU
npoueccoB (GopMuUpoBaHHs TpekoB. CTPyKTypHbIE W3MEHEHHsS OYAYT TakKe HCCIEOBAaThCS IPH IMOMOIIM PacTPOBOM
JIEKTPOHHON MHKPOCKOIIMHM, PEHTTCHOBCKOH Judpakuny, KOH(QOKaIbHOW PaMaHOBCKOM M JIIOMHHECIIEHTHOW MHKPOCKOITHH,
OINTHYECKOM CIIEKTPOCKONMU B pEajbHOM BPEMEHH NPU HMOHHOM OO0JMydeHWH. PaguanoHHas CTOMKOCTH INEpCHEKTUBHBIX
PEaKTOPHBIX MaTEPUANIOB M MUIICHHBIX MaTEPUAJIOB IS SIAEPHO-(DU3MUECKUX IKCIIEPUMEHTOB OyJeT HCCIEA0BATHCSI MUKPO- U
HAaHOMEXaHHYECKUMH METOJaMH HCIBITAHUH.

221



OsxugaeMble pe3yJIbTaThl 10 3aBePIICHUH POEKTA:

VYriy0OneHHoe HoHUMaHKe QyHIaMEHTAIBHBIX PU3NYECKUX 3aKOHOMEPHOCTEH IPH HOHU3ALUH BHICOKOH IIFIOTHOCTH B TBEPIBIX
TeJNax, OCHOBAHHOE HA MCCJICIOBAHHBIX 3aBUCUMOCTSIX KHHETUKU CTPYKTYPHBIX U3MCHECHHUH B TPEKaX OBICTPHIX TSKEIIBIX HOHOB
B IIPHUIIOBEPXHOCTHBIX O0JACTAX HAHOCTPYKTYPHUPOBAHHBIX IHAJIEKTPUKOB — HAHOYACTHUI[, MEX(a3HBIX CIOEB, CIOUCTHIX

CTPYKTYpax.

Pesympratel MoOmenupoBaHUS METOAAMH MOJCKYISIPHOH TUHAMHKH IIPOLECCOB PENIAKCAIIMH PEIICTKH H (OPMHPOBAHUSI
o0nacTeil ¢ U3MCHEHHOW CTPYKTYpOH B MPHUIIOBEPXHOCTHBIX M MEXK(DA3HBIX O0JACTSIX KOMITO3HIIMOHHBIX MAaTCPHUAJIOB,
MOJIBEPTHYTHIX BO3JEHCTBHUIO SHEPTETUYHBIX HOHOB — HAHOKJIACTEPOB B MaTpHULIAX, CJIOUCTHIX MaTepUaliax.

ﬂaHHLIe 0 COBMECTHOM BIIMSIHUU BBICOKOM IJIOTHOCTH MOHHU3ALMHU U IelIks Ha TPaHCIIOPTHBIC CBOMCTBa MPOAYKTOB ACJICHUA B
3allIUTHBIX CJIOSAX U UHCPTHBIX MaTpuliax.

HaxoruteHne 6a3bl JaHHBIX O TapaMeTpax HOHHBIX TPEKOB B OOBIYHBIX M HAHOCTPYKTYPHUPOBAHHBIX KEPAMHUKaX, IEPCIEKTHBHBIX
JUISL SIIEPHO-(U3UYECKUX TIPHIIOKEHHH.

I[aHHBIe 0 ,HOJIFOBpCMCHHOﬁ CTaOMILHOCTH MHUIIICHHBIX MaTepruaioB BO BPEMS TIIUTCIBHBIX O6Hy‘leHI/II\/‘I NHTCHCHUBHBIMH
ITyYKaMH TSKCJIbIX HOHOB.

O:xugaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOay:
HccaenoBanue MUKPOCTPYKTYPBI TPEKOBBIX oOjacteld B HaHowacTumax Ti02, Cr203, Ce02, AIN, 0OIyYeHHBIX TSKEIBIMU
HMOHAMU BBICOKHX SHEPTHI, METOJaMH MIPOCBEUUBAIOIICH SJICKTPOHHOW MHUKPOCKOITHH BRICOKOTO Pa3peIICHNS.

M3yueHue posu CTpyKTYPHOTO COCTOSIHUSL ayCTEHUTHOW CTaJIM, OTHOPOJIHO HOHHO-JIETUPOBAHHOM IreJIMEM, B 3apPOXKICHUU B HEU
ra3o0BOU MOPUCTOCTH.

CTpyKTypHBIC UCCIEIOBAHHMS U MUKPOMEXAaHUYECKUE MCIBITaHHs BbICOKO3HTpomuitHoro cmiasa Fe-Cr-Ni-Co, o6mydeHHOro
BBICOKOHEPTETUICCKUMH TSDKEIBIMA HOHAMH KCEHOHA M BUCMYTa.

YuCIeHHOE MOJCITUPOBAHKUE CTPYKTYPHBIX d(PPEKTOB OBICTPBIX TSHKEIBIX HOHOB B MaCCHUBHBIX 00pasiax, TOHKHUX IUICHKAX W
HaHOKJIacTepax OKCHA LIEPHsi METOaMU MOJIEKYJISIpHOHM nuHamuku U1 MonTe-Kapio.

2. Hanoxommno3utHble U pyHKIMOHANBHbIE Amenb [1.1O.
TpPeKoBble MeMOpPaHbI 3amecmumens: Peanuzanus
Heuaes A.H.

JISIP Akcenos H.B., AnteiHoB B.A., Anapees E.B., Apnao Pyccoy, baonckas U.B., Bunorpanos N.W., Bonayxuna I'. H.,
I'yctoBa M.B., Ipoxoxun H.A., lykau 1.B., UBano O.M., Kpagsen JI.U., KpuctaBuyk O.B., KyBaiinera M. A.,
Ky3bmuna H.I'., Jluzynos H.E., Jlrouayn A.B., Mapkun A.A., Murpodano C.B., Mutioxun C.A., Monokanosa JL.I.,
Mypauko J.A., Msatnesa U.®., Hecreposa E.b., Hukonsckas [.B., Openosuu O.J1., [Iunaesa Y.B., [Tonexaesa O.A.,
Parumosna P.K., Ceprinonos I'.B., ®aneiikuna U.H., ®unarosa E.JI., llammuanunosa U.H., Hlupkosa B.B.,

Illerones J1.B.

JAIT  3apy6un M.IL., KpaBuenko E.B.
JIH® Topmxkona lO.E., 3unskoBckas U., MsanpmmHza O.10.
JIPb Kommans U.B.

KpaTkasi aHHOTAlUsI M HAYYHOE 0GOCHOBaHHUE:

lenp mpoekTa COCTOMT B pPa3paboTKe HAHOKOMIIO3WTHBIX M (YHKIMOHAJIBHBIX TPEKOBBIX MeMOpan (TM) mus
HAHOTEXHOJOTUYECKHX, OMOMEIUIMHCKIX, CEHCOPHBIX NPUIIOXKEHHUH, a Takxke JUIS HOBBIX MEMOPaHHBIX CenapaljMOHHBIX
nporieccoB. TM mpeAcTaBisitoT co0Ol MpuUMEp MPOMBINIJICHHOTO MPWIOKEHUS HOHHO-TPEKOBOH TEXHOJOTHH. TpeKkoBbie
MeMOpaHbl UMEIOT PsiJi CYLIECTBEHHBIX NPEHMYIIECTB Iepe OOBIYHBIMM MEMOpaHaMM B CHIIYy MX IPELM3MOHHO 3a/JlaHHOU
CTpYKTyphl. Pasmep nop B HuX, (hopmMa HOp M INIOTHOCTH MOTYT BapbUPOBATHCS KOHTPOJIMPYEMBIM CIIOCOOOM TaK, YTOOBI
MOJIY4UTh MeMOpaHy C 3a/JlaHHBIMH TPAHCIIOPTHBIMU M 3a/IePXKMBAIOIIUMH XapakTepucTukamu. CoBpeMeHHbIE TCHAEHIMU B
O10JI0T Y, MENIIMHE, HCCIICIOBAHIH OKPY>KaroIel CPebl, TOJyYeHUH «3€JICHOW» S3HEPTHHU U APYTHX 001acTsix GopMyInpyoT
TpeboBaHUS K MeMOpaHaM C HOBBIMH cHenU(pHUYECKUMH (QYHKIUSAMH. OTH (QYHKIMM MOTYT OBITH OOecIieueHbl 3aJlaHHeM
(peryMpoBKOi) TEOMETPHUYECKUX, MOP(OIOTHUECKUX U XUMHUYecKuX cBoiictB TM. Hacrosinmit mpoext Oyner goxycuposaH
Ha pa3pabOTKy pa3IMYHbIX (PYHKIHOHAIBHBIX TPEKOBBIX MEMOpaH, C UCIIOJIb30BAaHUEM CIICAYIOIIUX MOIX0/I0B:

— 3aJlaHUe HY)KHOH apXUTEKTYypHI 10P;

— KOMITO3UTHBIE CTPYKTYPHI,
— THOPHUIIHBIE CTPYKTYPHI;

— HaIlpaBJICHHAs XUMHUYECKas M pr3mdeckas MOIUBHKAIIH,

222



— BBIOOp OCHOBHOTO MaTepuajia MeMOpaHBI.
Ocoboe BHEMaHKE OyJeT yAeIeHO ONOMEIMIIMHCKIM IPUMEHEHUSIM TPEKOBBIX MEMOpaH.

OCHOBHBIM Pe3yJIbTATOM MPOEKTA OYICT CO3JaHIE HAYYHO-TCXHUUCCKUX OCHOB JJIs Pa3paOO0TKU HOBBIX MeMOpaH, 00J1aJaroIux
cnenuduyeckuMu QyHKIMSIMHA. Byzner wmcciaenoBaHa NMPUMEHUMOCTh Pa3pabOTaHHBIX MEMOpaH B TPAKTHYECKH Ba)KHBIX
MeMOpaHHBIX CEMaparMoOHHBIX ITpoIeccax, OMOMEIUIIMHCKUX MPOIIeIypax M aHAINTHISCKUX 3a1adax.

O:xuaeMple pe3yJibTAThI 10 3aBepPIIEHUH MPOEKTA:

OynknuonanuupoBanabie TM, monydeHHbIE M3 OOJYYCHHBIX MOHAMHU TOJIMMEPHBIX IUICHOK C HCIOJIh30BAHUEM MSITKOTO
¢doTomm3a U KUIKOCTHOW IKCTPAKIIH MPOAYKTOB ACCTPYKIIMH U3 TPEKOB UL HIICKTPOAUANIN3A M JIEKTPOOapOMEMOPaHHOTO
mporiecca:

— OmpeeNieHne HOHOCEIEKTUBHBIX CBOMCTB MeMOpaH;

— MCCIIEIOBaHME BO3MOXXHOCTH  PAa3[elCHUS] MOHO- U  MHOTOBAJICHTHBIX HMOHOB Ha HAaHOMOPHCTRIX TM ¢
HCIIOIb30BAaHUEM 3JIEKTPOIUAIH3A U AJIEKTPO-0apOMEMOPaHHOTo MpoIlecca.

DKCIepUMEHTAIbHAS BEPUPUKAIIMS BO3MOXKHOCTH U3TOTOBJICHUS HAHOKOMITO3UTHBIX, () yHKIIMOHATM3UPOBAHHBIX U THOPUIHBIX
T™:
—TM ¢ acuMMeTpHYHBIMU M MOAUGUIIMPOBAHHBIMHA HAHOTIOPAMH JUISl pa3AeICHHs PalleMUYECKUX CMecei;

— MukpoduibTpaonasie TM ¢ MMMOOWIN30BaHHBIMM OenkaMu Aiisi oOHapyxeHus «cBoboxnbix» PHK m JJHK u ux
IIpUMEHEeHHs B OHOCEHCOopax;

— (DYHKIIMOHAIM3UPOBAHHBIE HAHOMIOPUCTHIE MeMOpaHel w3 mnonuBuHWIHAcHPTOpraa ([IBAD) nmns celxeKTHBHOTO
MIPEKOHIICHTPUPOBAHUS TOKCHYHBIX METAJUIOB M MX KOJIMIECTBEHHOTO ONPEACITICHNUS;

—TM, ¢byHKUIHOHATH3UPOBAaHHBIE HAHOYACTHIIAME cepedpa U OMOaKTUBHBIMH BEIISCTBAMM, U CO3MaHUS OaKTEPUIIUAHBIX H
BHUPYJHALIUAHBIX (QIIIBTPAIIIOHHBIX MaTEPHAJIOB;

— MoauduiupoBannbie TM ¢ yIydIICHHOW KJICTOYHOW aAre3UeH )11 CUCTEM KYJIbTHBUPOBAHUS KIICTOK;
— aduHHBIE YIBTPa- U MUKpOQMIbTpaloHHble TM 171s pa3ziesieHus 3K30C0M;

— HaHOKOMITO3UTHbIE TM ¢ MMMOOWJIM30BaHHBIMH HAaHOKOHBIOTaTaMu cepedpa W 30J10Ta M anTaMepoB JJIsl JTUarHOCTUKU
BHPYCHBIX 3a00seBanuii ¢ nomomsio SERS u duryopeciieHTHOM CIEKTPOCKOIIHH;

—rubpuaasle TM ¢ TNOBEPXHOCTHBIMM IOJMMEPHBIMH HAHOBOJIOKOHHBIMH CTPYKTYpaMH | MOAW(GHUINPOBAHHBIMH
CEJICKTUBHBIMH KOMIUIEKCHBIMH COCIMHEHHUSAMH, JIMIAHAAMH W METaJUIOOPIaHHYECKHMMH KapKacaMu ISl CEJIEKTUBHOTO
yZaJIeHHUs] TOKCUYHBIX METAJUIOB U3 BOJBI.

ﬂaHHBIe 00 HNOHOCCJICKTUBHBIX, JICKTPOKHMHCTHUICCKUX U OCMOTHYCCKUX CBOMCTBaX MO,I[I/I(i)I/IL[I/IpOBaHHLIX HAHOIIOP, BKJIOYAA
ACUMMETPUYHBIC, B 3aBUCUMOCTH OT UX '€COMETPUU 1 (I)yHK]_II/IOHaJ'IBHLIX rpynili Ha MOBEPXHOCTH.

OsxnaeMble pe3yJIbTAThI 0 MPOEKTY B TEKYIIeM Toay:

HccnenoBanne mporecca 3IeKTPOAHaNn3a OWHAPHBIX CMECEH 3JIEKTPOJIMTOB, BKIIOYAIONIMX MOH JIUTHS, HA HOHOOOMEHHBIX
MeMOpaHax, MOoIy4aeMbIX MSATKAM (POTOJIM30M M KUAKOCTHOW 3KCTPAKIMEH NMPOJYKTOB PaaHOIN3a U3 OOJIyYEHHBIX HOHAMHU
IUICHOK TToJIMMMU/1a. V3MepeHne celleKTHBHOCTH U ITPOM3BOANTEIHLHOCTH B CPaBHEHHH C MOJOOHBIMU MeMOpaHamu n3 [19TO.

W3yyenue nporiecca MeMOpaHHOW NUCTHIULIMU Ha THOpUAHOW MeMOpaHe, MOJlydyaeMOM ITyTeM HaHEeCEeHHs HAaHOBOJOKOH
¢bToprnoarMepoB Ha TpekoByto MeMOpaHy u3 [I93T®d — nonydeHune JaHHBIX O MPOM3BOAUTEIHLHOCTH U CEJIEKTUBHOCTH MPOIIecca.

HccnenoBanue nmporecca paaraiioOHHOW TPUBUBOYHOM MOTMMEPHU3AIMA MOHOMEPOB 4-BHHWINUPHINHA ¥ N-BUHHINMHUIA3051a
B HaHomopax TM u3 I[IBA® 11t npe AKOHIIEHTPUPOBAHUS PACTBOPEHHON PTYTH B BOAHBIX cpenax. OnpeaesieHine OnTHMAaIbHbBIX
YCIIOBHH MPOBENEHHS PEaKINU, H3y9eHNE (PU3UKO-XMMUYECKAX XapaKTEePUCTHK MOTyYCHHBIX MEMOpaH.

COS,HaHI/IC YCTaHOBKHU 6apOM€M6paHHOI‘O pazaeiaeHus KyJ'ILTypaJ'IBHOﬁ Cpeabl ME3CHXUMAJIbHBIX CTBOJIOBBIX KJICTOK YCJIOBCKaA,
nu pa3pa60TKa METOHAOB KOJIMYCCTBCHHOI'O OIPEACIICHNA 5K30COM B II€pMEATe.

[Nonyuenne na3sMOHHBIX HAHOYACTHIL 30J10Ta M cepedpa CTaOMIM3UPOBAHHBIX IMKIIOJIEKCTPHHOM JJIsl TEXHOJIOT MU CHHXPOHHON
XMMHOJIy4eBOI Tepanuy paka.

Wzydenne ancopOnum u 1ecopOnNU MOAETBHBIX KpacHTeNlel Ha KOMIIO3UTHBIX TPEKOBBIX MEMOpaHax, MOAUGMUIIPOBAHHBIX
CyMepCTPYKTypaMH Ha OCHOBE METAIJIOPTaHMYECKOW KapKacHOW CTPYKTYpPBI HHKEJS W TpunTodaHa Ui aJpecHON JOCTaBKU
JIEKapCTB.

3. BblIcoKoceJeKTUBHbIE CEHCOPBDI, Heuaes A.H.

Peamm3amus
padoTaronue Ha MPUHIUNIAX 3apbsisioBa E.T'.

MOJICKYJ/JISAPHOT0 Y3HABAHUA
AJIA 1€TEKTUPOBAaHUA BUPYCOB
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JISIP  AnteinoB B.A., Aunpees E.B., Anens I[1.1O., brnonckas 1.B., Bunorpagos U.H., dpoxckun H.A., UBanos O.M.,
Kygaiinesa M.A., Jltounyn A.B., Mapkun A.A., Mutpocdanos C.B., Murioxun C.A., Monokanosa JL.I".,
Mypamiko [JI.A., Openosuu O.JL., ITunaesa Y .B., [Tonexaesa O.A., Cepninonos I'.B., ®azgeiikuna U.H.,
®unarosa E.JI., lllerones /I.B.

JAIT  3apy6un ML.II., KpaBuenko E.B.

Kparkas aHHOTAIINS 1 HAYYHOE 000CHOBaHMHE:

Ienp mpoekTa — pa3paboTKa MPUHIMIAAIEHO HOBOW TEXHOJOTHH JUATHOCTUKH, OTIMYAIONIYIOCS OBICTPOTON MPOBEACHUS
aHaJIM3a, BBICOKOW YYBCTBUTEIBHOCTBIO M CHIEHN(UYHOCTHIO, BO3MOXXHOCTBIO aJ[aNTallii CUCTEMBI JJIs1 OOHApyKEHUs Pa3HBIX
TUIIOB BUPYCCOAEpXKaIMX aHanuToB. OOHapyXeHHe BUPYCOB OyIdeT MPOBOAUTHCS C MPUMEHEHHEM CIENHaIN3UPOBAHHOM
MEAWUIIMHCKOHN anmapaTypsl HOBOTO TIOKOJICHHUS — PAMaHOBCKHX JTFOMHHECIICHTHBIX AHarHOCTHYCCKUX KOMIUIEKCOB. B ocHOBe
METOJ[a JIKHT HCIIOJIF30BaHHE HAHOKOMIIO3HTHBIX TPEKOBBIX MEMOpaH, O0OCSCIIEYMBAONINX THTAHTCKOE KOMOWHAIIMOHHOE
paccestaue cBeta (I'KPC). Tpekosble MemOpansl ¢ 3¢gdexkrom 'KPC obecnieuaT m30MpaTebHOCTD 3aep>KaHUs BHPYCOB B
HCCIIeTyeMBIX MPo0ax M BHICOKYIO UYBCTBUTEIBHOCTh MX OOHapykeHUs. Vcrnonp3oBanue OnoadhuHHBIX B3aUMOJICHCTBHNA C
pUMeHeHneM (YHKIIMOHAJIHHBIX aHAJIIOTOB aHTHTEN- alTaMepoB, MedeHHBIX pernoprepamu ['KPC, OymeT HONMOTHHUTEIEHBIM
(dakTopoM crenuPUIHOCTH BBIIBICHHS MapKepoB. B pesynbraTe BBIONHEHHS MpoeKTa OyHeT pas3paboTaHa W
9KCIEPUMECHTAILHO 000CHOBaHA HOBasl OMOCCHCOPHAS TEXHOJOTHS AMATHOCTUKHA MH()EKIIMOHHBIX 3a00JCBaHH 1 KUBOTHBIX, B
4aCcTHOCTH BHpYca adpukaHckoil uymbl cBuHell (AUC). DkcrnepruMeHTaIbHOE 000CHOBAHUE THIIOTE3 U BHIOOP ONTUMAIBHBIX
TEXHHUYECKUX PElICHUH IJIaHUpyeTCs NpoBecTH Ha ocHoBe cekBeHupoBanus JJHK Bupyca AUC n pa3paboTku CHHTETHYECKOTO
UMMYHO(EPMEHTHOI'O peareHta — anTaMepa, CHOCOOHOrO0 MMMOOMIM30BAThCS HA MOBEPXHOCTU CEPEOPSHBIX M 30JI0THIX
HaHouacTtull. Ha 3aKiiounTesbHbIX 3Tanax paboTsl OyeT co3aaHa SKCIeprUMeHTalbHast TECT-CHCTEMa 1Sl OICTPOTO BBISBICHUS
aHTHTeHOB ofHOTrOo M3 BHpyca AUC B KIMHMYECKOM MaTepHaie. BBITOTHEHHE MPOEKTa JODKHO OOCCIEUYHTH AOCTHIKCHHE
pe3yIbTaTOB MHPOBOTO YPOBHS Onarofapsi CHHEPTeTHYCCKOMY B3aMMOJCHCTBHIO CIEIMAINCTOB B 0O0JACTH MIPUKIATHON
simepHON (DM3HKH, PaJHalliOHHOW 00pabOTKH MaTepHaioB, KOJUIOWAHON XUMHH, COBPEMEHHBIX OHOMEIUITMHCKIX TEXHOJIOTHI
1 MHKPOSJICKTPOHUKH.

O:xugaeMsble pe3yJbTATHI M0 3aBePIIEHNHN MPOEKTA:

Pesynbratom IIpoekTa sSBISETCS TEOPETUICCKHUE M IKCIICPUMEHTAIBHBIC UCCICAOBAHMS IS Pa3paOb0TKH U MOJYYCHHS HOBBIX
(G yHKIMOHATM3UPOBAHHBIX TM U BRICOKOUYBCTBUTEIILHBIC OMOCEHCOPHI HA X OCHOBE JIUIsi MOHUTOPHHTA 3ITH ICMHOJIOTHICCKU
OTACHBIX BUPYCOB pa3IMuHOI 3THONOrHU. OCHOBHBIE PE3yIbTaThl IPOEKTa (GOPMYIUPYIOTCS CIEAYIOIUM 00pa3oM.

OKCHeprMEHTAIBHbIE PE3YNIbTaThl, OTHOCSIIMECS K aHAJIM3y CBOWHCTB M BO3MOXXHOCTH M3TOTOBJIEHHS KOMIIOHEHTOB JUIS
OyIyIHMX BUPYCHBIX CEHCOPOB:
—TM, dyHKIMOHAIN3UPOBAHHbIE TUNIA3MOHHBIMH HAHOYACTUIIAMU cepedpa U 30J10Ta U MX CIUIABaMH;

— CHHTE3 M XapaKTepUCTHKA alTaMepoB ¢ HaHOOJBIINM CPOACTBOM K BUpycy AUC 1 HaHOUYaCTHIIAM 30JI0Ta U cepedpa;

— Ha"HokoMmo3uTHbIe TM ¢ 'KPC-akTuBHBIME aHCaMOJISIMA HAHOYACTHUI], C UIMMOOWMIIM30BaHHBIMH ariTaMepamMu JIjisi ObICTPOTO
1 YyBCTBUTEJIBHOTO OOHAPY>KEHUs BUPYCOB Ha pumMepe Bupyca AUC;

— TOKa3aTeabCTBO (D (HEKTUBHOCTH pa3pabOTaHHBIX AITOPUTMOB JIJISi MOHUTOPHHIA BUPYCOB HA MpUMeEpe BUpYyca appUKaHCKOM
gymsl cBuHel (AYC).

Paszpabotka u coopka ceHcopo Ha npunnune 'KPC s onpenenenus BupycoB Ha ocHoBe TM:
— pa3paboTtka npotokosa aHanu3a Bupyca AUC ¢ uCIosib30BaHHEM CEHCOPOB;

— pa3pa0oTKa AUarHOCTHIECCKUX HaOOPOB IS SKcpecc-ananm3a AUC;
— pa3paboTKa U KOHCTPYHUPOBAHUE TECT-MOJOCOK Ha ocHOBe TM st cienuduueckoro onpeaenenust AUC;

— OIIEHKa BO3MOYXHOCTH MCIOJIF30BAHUS CEHCOPOB M TECT-TIOJIOCOK C MMMOOMIN30BAHHBIMH allTAMEPAMH 1T MOHUTOPUHTA U
JUArHOCTHKH HanboJiee 3HAUMMBIX CONMANBHBIX 3a00JIeBaHU (TPHIII, KOPOHABHPYC, TEIATUT, OHKOJIOTHSA).

O:xupaeMbple pe3yJibTAThI 10 POEKTY B TEKylIeM roay:

OyHKIIMOHAIN3AIHS TPEKOBBIX MEMOpPaH CII0EM HaHOYACTHI] cepedpa U 30JI0Ta C Pa3IMYHON CTPYKTYPOH C LENBIO MMOTyYeHHS
IOJTOKKH, O0JIagaromeil 3(p(heKTOM TUTAHTCKOTO0 KOMOWHAIIMOHHOTO PAaCCesHUS CBETA, JJIS NAIBHEHINEro MCIOJIh30BAHUS B
ananuze AUC ¢ npruMeHeHUeM anTaMepoB.

CuHTe3 anTaMepoB, BKIII0Yask THOJIM3UPOBAaHHBIE aliTaMephl, Ha OCHOBE aHayu3a reHoma AUC.
Or1ieHKa FeHOTOKCHYECKUX CBOICTB alTaMepoB in Vitro ¢ UCIIOJIb30BAHUEM METO/A KKOMET».

Moudukanus TPEKOBBIX MeMOpaH antamepaMu 4epe3 (YHKIIMOHAIbHBIC IPYIIBI HA MOBEPXHOCTH MEMOpaHBI M yepes
HAHOYACTHIIBI 30JI0Ta U cepebpa. V3yueHue nporeccoB 00pa3oBaHus KOMIDIEKCOB alTaMEPOB ¢ 3K30COMaMH B PacTBOpPE U Ha
TPEKOBOW MeMOpaHe.
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CoTpyaHHYecTBO 110 TeMe:

Crpana wim
MesKIyHAPOAHAs
opraHmu3anus
ABcTpanus

Apmenust

benapycs

BretHam
Kazaxcrtan

Poccus

CepOust

IOAP

T'opon

Kanbeppa

EpeBan

T"'omens

Munck

Xanou
Acrana

HonronpynHerit
HBanoBo
Kpacuonap
Mocksa

Hoocubupck
UepHorosnoBka
benrpan

Bennsuin

Hypb6an
[opT-Dnu3ader

IIpeTopus

Comepcer-Yacr
Crennenboc
VYwmrara

Hucruryt

ANU

EI'Y

UMb HAH PA
XD HAH PA
ITy

bI'y

IMS VAST
A® PITI USAD
EHY

HY

M®THU
UrXTY
Ky6l'y
WHXC PAH
MOHX PAH
WCIIM PAH
UTD®

MI'Y

MIITY
HUNBC
PHUMY
PYIH
®MBILI
W®IT CO PAH
UDTT PAH
INS "VINCA"

uwcC
UKZN
NMU

TUT
UNISA
UP

iThemba LABS
SU
WSU
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Cratyc

CoBMecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMU
CoBMecTHBIEC PabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE PabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI

CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

Y4yacTHUKH

Hytt C.
Kiyc II.

ApyTionsH P.M.
CaprcsiH A.
XapyTtronsin T.

3akapsH I

Kamansau O.A.

Poraues A.B. + 4 uen.
Poraues A.B. + 4 yen.
Kazrouun H.M. + 2 ge.
Kopomuk O.B.

Tusanor M.C.

VYrnos B.B. + 3 gen.
Kazrounn H.M. + 2 gen.
Kopomuk O.B.

Tusanos M.C.

Vrios B.B. + 3 gen.
Tpan KBok Teen
3noposen; M.B.
AxunbekoB A.T. + 4 yen.
Tuxonos A.B.

Jleonos C.B.

T'op6epr B.JI.
Huxonenko B.B. + 3 yen.
Bonkos B.B.
SApocnasues A.b. + 2 yen.
I'uneman A.B.
Poroxkun C.B.
3aBbsuoBa E.I'.

bequn C.A. + 2 uen.
IMonmy6uxos A.
Pymsanes C.B.
Jlronayn A.B.

OcumnoB A.H. + 1 gen.
Awnronosa 1.B. + 2 gen.
Kykymkun U.B. + 3 ven.
Mosanosw4 3.
[Metposmu C.

Ilerpux JI.

Kxo3za I1.

Orynrnas A.

Omnusep 4.

Mcumanra M.

Cutxone W.

Hmxopore E.

Hom6o0na H.
Xnarrmsaiio T.

Hxo3u M.

Poccoy A.

danenn Y.
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Pdu3uKa U TEXHUKA
yCKOpHUTEJIeH
3apsKeHHbIX

HacCcTHIL
(08)



08-2-1126-2015

Pa3zBurne Hayuynoit unppacrpykrypsl JISAII nis npoBenenus uccjie10BaHuil
¢ IPUMEHEHHUEM MOJIYIIPOBOIHUKOBBIX I€TEKTOPOB, JIA3ePHOIl METPOJIOTHUH,
3JIEKTPOHOB, IO3UTPOHOB U KPUOTC€HHOM TEXHUKU

PykoBoaurenn Tembl: I'marones B.B.
IlenkxoB I'.A.
3amecTuTeNb: Tepemenko B.B.

YuacTBylouue CTpaHbl U MeXKIYHAPOIHbIE OPraHNU3ALMU:
AzepbOaitmkan, Apmenus, benapyce, bonrapus, Beetnawm, 'epmanus, Poccust, Cepousi, Y30ekucran, Uexus.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIEA0BAHUIA:
IToMHMO TepeYHCICHHBIX HIXE POSKTOB, 0COOOH 3amadeil sSBIsieTCS 3aBepIeHHe BBOJA B HKCILTyaTalHI0 6a30BOro 00BEKTa
JIAIT — nmuneitaoro yekopures anekTpoHoB LINAC-200.

OCHOBHBIMH 33J]Ja4aMH UCCJIeI0BaHUI Ha JIMHEITHOM yckopurene nekTpoHoB LINAC-200 Ha nmpeacTosmuil 7-neTHUN epruoa
SIBIISIOTCSL:

— obecrieyeHue ImyykaMu 3JEKTpoHOB ¢ 3Heprueil 1o 200 M»aB (¢ Bo3MoOXkHBIM yBenmueHueM sHepruu 1o 800 M»aB) mis
MIPOBEJICHUS] UCCIICIOBAHUIA M HAYYHO-METOJAMUECKUX PabOoT MO CO3/IaHUIO0 NIETEKTOPOB ieMeHTapHbIX yactuil B OVSAU u B
HayYHBIX [IEHTPax CTpaH-y4acTHHMI U1 IPOBEICHHUS SKCIIEpUMEHTOB Ha Koyutaiinepe NICA u qpyrux ycTaHOBKax, B TOM YHCIHE
3a npeaenamu OUAU;

— MCCIIEIOBAaHUE YIPABIIEMOI T'€HEpalMu 3JIEKTPOMATHUTHOTO H3JIydCHHUS PEISITUBHUCTCKUMHU 3JCKTPOHAMH Ha OCHOBE
UCTIONB30BaHMA (DYHKIMOHAIBHBIX MaTEpPHAJIOB, IIOMCK HOBBIX METOJOB M CO3ZAaHHE alMapaTypbl MMyYKOBOW THATHOCTHKH B
YCKOPHUTEISX;

— [POBEACHUE HCCIICA0BATCIIbLCKUX pa60T o0 CO3AaHUI0 MYYKOB PCIATUBUCTCKUX 3JJICKTPOHOB C OOJIBILINM Op6I/ITaJ'IBHBIM
MOMCHTOM;

— peanm3arys 00pa3oBaTeNBFHBIX IPOrpamMM Y HEUBepcuTeTcKoro rentpa OUAU;

— MPOBEACHUE HAYYHBIX HCCHeﬂOBaHHﬁ, B TOM YHCJIC MPUKIIAAHBIX, B obnactu paauaniuoOHHOI0 MaTCpUaIOBEICHMS,
PpaanoOHOIOTHH, PAAUOXUMHUH.

OxugaemMoe BpeMs paboThl YCKOPHUTENS B paMKaX OTKPBITOH MOJIb30BaTeNILCKON MporpaMMbl cocTaBuT He MeHee 2000 yacoB B
rof.

Lenpro mpoekra «lIpoexkTupoBaHne W pa3pabOTKa MCHBITATEILHOM 30HBI METOJMYECKHX HCCIICIOBAHMHA JETEKTOPOB Ha
TUHEeHHOM yckoputene 3nekTporoB JIAID» sBusercs cozmanme Ha 6a3ze LINAC-200 mHDpacTpyKTypHl AT METOINYECKUX
HCCIIeIOBaHUH ¢ MCIIOJIb30BAHUEM JIEKTPOHHBIX MyYKOB ¢ 3HeprusiMu oT 20 MaB 1o 200 M»B.

B pamkax mpoekra «[IpenusnoHHas na3epHas METPOIOTHs ANl YCKOPHUTENEH M JETEKTOPHBIX KOMILIEKCOB)» OCHOBHBIMU
3a7a4aMi SIBJIAIOTCSL TPOBEAEHHE HAyYHBIX M METOAWYECKHX HCCIEeIOBAaHHH 10 pa3pabOTKe MNPEIM3NOHHBIX JIa3epHBIX
WHKIMHOMETPOB JUIS MX NMPUMEHEHHS B HAYYHBIX W NMPHUKJIAIHBIX 33/1a4ax (MOHHUTOPHHT TOJIOXKEHUS JIEMEHTOB KoJUIaiepa,
COBEPIIICHCTBOBAHHE TOYHOCTh M3MEPEHUH IPaBUTAIIMOHHBIX aHTCHH, TPOTHO3 3eMJIETPSICEHHIT); COBEPIIICHCTBOBAHNE METOIOB
METPOJIOTHYECKUX U3MEPEHHH; CO3/IaHNe CEHICMUYIECKH N30JTUPOBAHHON MIAT(HOPMEL.

Lenbto mpoekTa «Pa3BUTHE 3KCIIEPHUMEHTAIIFHON TEXHUKN U MPUKIIAIHBIX HCCIEJOBAHNI MOHOXPOMATHIECKUX ITO3UTPOHHBIX
myukoB (PAS)» sBisercs co3nanne YyCTAaHOBKHU TSI H3YYEHUS CTPYKTYPHI PA3TUUHBIX MaTEPHUAIOB U Je(PEKTOB, BOSHUKAOIINX
IIPU pa3sIMuHBIX (U3MUYECKUX BO3IEHCTBHUAX (CTapeHWM, BHEIIHMX HArpysKax, pajHallMOHHOM Bo3zaedcTBuu). OgHUM M3
METOJIOB SIBJISIETCSI TTO3MTPOHHO-aHHUTWIISALMOHHAS criekTpockornusi (PAS). Drtor meron dyBcTBUTENEH K OOHApY)KEHHIO
Pa3IMYHBIX (TaK Ha3bIBAEMBIX «OTKPBITHIX 00beMOBY) nedektoB pazmepoM oT 0,1 10 1 HM ¢ MUHMMaJIbHOW KOHIIEHTpanuei 10
10-7 cm—3. Meronq PAS wumeer Ha ueTblpe NOpsAIKa JIydllee NPOCTPAHCTBEHHOE pa3pelleHHe MO0 CPaBHEHUIO C
IIPOCBEUUBAIOIINM 3JIEKTPOHHBIM MUKPOCKOIIOM.

OCHOBHOI1 1IeJbIo MpoekTa «HoBbIe ONMYIPOBOIHUKOBBIC ETEKTOPHI IS (PYHIAMEHTAIBHBIX U IPUKIIATHBIX HCCIICI0 BAHHI
SIBJISICTCS pa3pabOTKa U METOOJIOIMYSCKOE HCCIIEOBAHNE HOBOTO Kilacca (PU3NIECKHUX YCTPOUCTB — IMOPHUIHBIX MTMKCEIbHBIX
TOJIYITPOBOAHUKOBBIX I€TEKTOPOB, pa6OTaIOH_II/IX B PEKUME ITOACYETA OTACIBbHBIX YaCTHUII. 9TI/I yCTpOﬁCTBa BIICPBLIC ITOABUIIUCH
Ha pybexe 2000-X TO0B U OTJIMYAIOTCS OT JIPYTHX MUKCEIbHBIX TETEKTOPOB BO3MOXKHOCTHIO 00paboTKH M OIM(YPOBKY CHTHAIIA
HEMOCPECTBEHHO B IHKCEIe, YTO TO3BOJSIET MOJIydaTh JAaHHbIE 00 YHEPrHH KaXKIOH YacCTHUIIbI, MOIAJAIOIICH B OTACIbHBIH
MUKCENb B IOMOJHEHHE /ISl KOOPAUHALIMY HH)OPMAIIHH.
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OcnoBubiMu 11eisiMu nipoekta «GDH&SPASCHARM)» sBsSIOTCST BHEIpPEHHE B MPAKTHKY (HU3MYECKOTO IKCIIEPUMEHTa U
NPOBEJICHUE TMOJISIPU3ALMOHHBIX HCCIEIOBaHUN 000OpyJOBaHMS, pPAa0OTAIONIEr0 IPH CBEPXHHM3KHX TeMIleparypax M
MOJISIPU30BAHHBIX MMIIEHAX; M y4acTUE B HHHOBAIIMOHHBIX IPOEKTAaX C MCIOJIb30BAHMEM KPUOTEHHBIX, MAarHUTHBIX U
MOJISIPU3ALMOHHBIX TEXHOJIOTHI.

IIpoekTsl 10 TEMe:

HaumeHoBaHuUe MpoeKTa PykoBoaurtenu npoexra Hudp npoexra

1. Co3pmanue u pa3BUTHE TECTOBOH 30HHI T'octxkna M. 08-2-1126-1-2024/2028
JUTSL METOTMIECKUX UCCIICTOBAHIH 3amecmumens:
JETEKTOPOB HA INHEHHOM YCKOPHTEIEe Abpenpmaxyp 2.C.

anexkTpoHoB JIMHAK-200 B JIAIT

2. IIpeumsnoHHas ma3epHas METPOJIOTHSA I'marones B.B. 08-2-1126-2-2016/2028
JUIL YCKOPUTENEH U JETEKTOPHBIX JIs6mme M.B.
KOMILJICKCOB

3. Pa3BuTHe TeXHUKH IKCIIEPUMEHTA CunopuH A.A. 08-2-1126-3-2016/2028
U TIPUKJIaJHBIE UCCIIEIOBAaHUS Hayunwiii pyxogooumens:
Ha MOHOXpPOMATHYECKUX ITydKax Memxkos 1.H.

no3utponoB (PAS)

4. HoBble MOIyNpPOBOJIHUKOBBIE IETEKTOPHI enkos I'.A. 08-2-1126-4-2015/2028
Ju1sl QyHaMEHTaNBHBIX U ITPUKIIaTHBIX 3amecmumenu:
HCCIIEIOBaHUI PoxxkoB B.A.

Tepewmenko B.B.

5. GDH&SPASCHARM VYcoB I0.A. 08-2-1126-5-2011/2028
IMpoekTnI:

HaumeHnoBanue npoekra PykoBoauTenn npoexra Craryc
Jlabopatopuss OTBETCTBEHHBIE OT Ja0OPaTOPUU
1. Co3nanue u pa3BUTHE TECTOBOI 30HbI TI'ocrkun M.H. Peanusarys

A8 MeTOAUYEeCKHX HccaeI0BaHUI 3amecmumens:

JA€TEeKTOPOB HA JIMHEHHOM yCKOpUTeJIe Aopeabmakyp J.C.

saektponoB JIMHAK-200 B JISII

JUIT  Hemun I.J1., JemudeB M.A., XKemuyros A.C., Kpyuonok B.T"., Hozapun A.A., Hozapun M.A., ITopoxogoii C.1O.,
Tpudonos A.H., Xapuenko /I.B., Xaccan Amep Maxmyn, IOnenko K.E.

JI®BD Kobern B.B.
JSIP Murpodanos C.B., Terepes I0.T".

Kpatkas aHHOTAanMsA M HAYy4YHOe 000CHOBAaHHUeE:

Hayuno-meronudeckne MCCIeIOBaHMSA IETEKTOPOB 3JIEMEHTApHBIX YAaCTHI[ SBJIFOTCA HEOOXOAMMBIM YCIOBHEM Mporpecca
aaepHON (hM3WKHM M (U3UKK BBICOKMX 3HEpruil. [loAroToBKa IKCHEPHMMEHTOB Ha OyIyIINX YCKOPHUTENSIX TpeOyeT CO3maHus
HOBBIX THIIOB IETEKTOPOB, CIIOCOOHBIX CIIPABIATHCS C OOJBIIMMH 3arpy3kamMu M oOecrmeunBaTh TpeOyeMyro TOYHOCTh U
HAQ/IKHOCTh PETUCTPAIMKM dYacTUI. Pa3paboTka HOBBIX MJETEKTOPOB TaKXKe BaKHA IS TPHKIAIHBIX HCCIIETOBAHHM,
ONMPAIOLIUXCS HAa MCIOIb30BAHUE UCTOYHUKOB CUHXPOTPOHHOTO U3IY4YEHHS U MHTEHCUBHBIX PEHTTCHOBCKUX YCTaHOBOK. B
YaCTHOCTH, CO3JjaHue B crpaHax-ydacTHHnax OWSM HoBbIXx ncrouHnkoB CH M CBEpXMOIIHBIX J1a3epOB OOYCIIABINBAIOT
CO3/1aHHE HKCIEPUMEHTAIBHBIX CTAaHLUNA HA OCHOBE JETEKTOPOB C BBICOKMM IIPOCTPAHCTBEHHBIM H OSHEPIeTHUECKUM
pa3pelIeHUEM.

BO3MOXXHOCTh TECTHPOBAHHSA IPOTOTHUIIOB JETEKTOPOB HAa TECTOBBIX IYyYKAaX HIPaeT PEUIAloIlyl0 pPOJIb IMPH HAyYHO-
METOIMYECKHUX HcceoBaHnAX. OTCYTCTBHE YCTAHOBOK C TECTOBBIMH ITydKaMu 3J1eKTpoHOB B OV 3HaunTeIbHO 3aMeIsIeT
IpoTpecc B CO3/IaHUHM HOBBIX THIOB JJIEKTPOMATHUTHBIX KaJIOPHMETPOB M KOOPAWHATHBIX JAETEKTOPOB M Oymymiux
skcriepuMerToB MPD u SPD na xomaitnepe NICA, GOTOHHBIX JETEKTOPOB N300paKEHH, paTUAlHIOHHO-CTOHKHUX JETEKTOPOB
U JJO3UMETPUYECKUX MpuOopoB. Llenbio mpeacTaBIeHHOTO MPOEKTa SBISETCS CO3JaHHe Ha OCHOBE JIMHEWHOTO YCKOPUTEIS
anexTpoHoB JIMHAK-200 nadpacTpyKTyph! U1 METOJMYECKNX UCCIIEOBAHUN Ha ITyYKaXx 3JIEKTPOHOB ¢ 3Heprueit 20 MaB u
200 M»B. IIpenycmarpuBaeTcs Ucoiab30BaHue TecToBOM 30HbI HA ocHOBe JIMHAK-200 mnst mpoBeneHus: SKCIEPUMEHTOB IO
N3y4eHUIO (DOTOSIIEPHBIX pPEeaKkMid, Ui NPHUKIaIHBIX HCCIEAOBaHUH (pajnannoHHOE MaTepHalOBEICHUE, PaJuallMOHHAS
TCHETHUKA H T.IL.).
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OsxugaeMble pe3yJIbTaThl 10 3aBePIICHUH POEKTA:

B pesynbraTe BeinonHeHus npoekTa Ha yckopurene JIMHAK-200 B JIAIT OUAN nosiButcst o00opyaoBaHHast TECTOBAs 30Ha JIJIs
NPOBEJICHUSI HAYYHO-METOAMYECKUX M HAYYHO-IKCIIEPUMEHTANBHBIX padoT rpynmamu OWMSIM u MHCTUTYTOB rocyaapcTs-
yneHoB OMSN.

OsxkugaeMble pe3yJIbTaThl 10 IPOEKTY B TEKYLIeM roay:
Co3znaHue TONONHUTEIBFHOTO BBIBOJIA ITy4Ka JIEKTPOHOB Ipu 3Heprun 130 M»aB.

M3Mmepenune xapakTepUCTHK MydKa 3JIeKTPOHOB npu sHeprusx 20, 130 u 200 M»aB.

ITpoBenenue TecTUPOBaHMS HA IyYKaX HJICKTPOHOB Y3K03a30PHBIX MTPOIOPIIHOHAIBHBIX KaMep.

2. Hpeuuzuonnas J1a3epHasi METPOJIOTHs I'naroaes B.B. Peanusaris
JUIsl yCKOpUTeJlell U 1eTeKTOPHBIX JIsioaun M.B.
KOMILIEKCOB

JIT  benusikoB U.B., begusxos C.A., bynstos K.C., JaBeinos F0.U., Knememos 10.B., Konomoen C.M.,
Kpacnomnepor A.B., Ky3pkun A.M., Hu P.B., [Tonsiko K. /., [TnyxxuukoB A.A., Topocsu I'.T., lunos C.H.,
Mupkos I'. 1.

JIT®  baymes A.H.
I'CuK TpyOuuxos I'.B.

Kparkas aHHOTAIIS M HAYYHOE 000CHOBAHHE:

Peanu3zaius mpoexkTa HampaBlieHa Ha JOJITOBPEMEHHOE MOHHTOPHPOBAHHE MOBeACHHUs ocHOBaHUs kosutakaepa (NICA) mns
OTCJIC)KMBAHUS KPUTUICCKUX U3MEHEHU N KOHCTPYKIIUH, CHOCO6HLIX BbI3BATb OTKJIOHCHUS ITYUYKOB OT PACYETHBIX Op6I/IT. Taxxe
MOHUTOPHPOBAHUE TO3BOJIUT KOHTPOIMPOBAThH YIIIOBBIC KOJICOAHUS 3JICMEHTOB KOJUIAMIEPOB OT MUKPOCCHCMUYECKUX IIIYMOB
UHAYCTPHUAJIBHOTO W MPUPOAHOTO MNPOUCXONKACHUA JIsA BbBIABJICHHWA HWCTOYHUKOB HIYMOB W YacCcTOT, COBIaJarolmux C
PE30HAaHCHBIMHU YaCTOTAaMU 3JICMCHTOB Konnaﬁ;lepa, YTO MOKET NPUBOAUTH K CHUKCHUIO CBETUMOCTH.

He menee BakHOM COCTaBJ’IHIOH.IefI MIPOCKTa SBJIAIOTCA pa6OTLI 0 CO3JaHUI0 KOMITAKTHOTO HMHKJIIMHOMCTpA, CIIOCOOHOT0
U3MEPATh U3MCHCHHUA YIJIOB HAKJIOHA IOBCPXHOCTH C TOYHOCTBIO IIOPAAKaA 10_8 paaraH Ha HNPOTAKCHHHU Trozaa. I/I, Jajee,
IOCTPOCHUE CCTU U3 TAKUX HHKIMHOMETPOB B CEeMCMOOIIacHBIX peruoHax g OonpeACJICHUA 30H HAKOIUICHUS SHEPTUU U
IIOTCHIIUAJIBHO CelCMOOIACHBIX 00JIaCTEMH.

OsxkupaeMble pe3yJbTaThl 10 3aBepPIIEHUH POEKTA:

CoznaHue ceTH M3 MajorabapuTHBIX Jla3epHbIX MHKIHHOMETpoB (MILJIM) mist MOHMTOpPHpOBAaHME MOBEICHHS OCHOBAHMS
komaiinepa (NICA) mist oTclneKMBaHUsI KPUTHYECKUX N3MEHEHUH KOHCTPYKIUH, CIIOCOOHBIX BBI3BATh OTKJIOHEHHUS ITyYKOB OT
pacdetHbix opout. Co3mgaHue NPOrpaMMHO-AIIAPATHOIO KOMIUIEKCA JUIs CHHXPOHHU3alWH, oOpaboTku manHHeix MITJIN.
Co3aHue NporpaMMHOI0 O0ECHeUeHNUs sl BU3YallM3allii U3MEHEHHSI TTOJI0XKEHHS ITOBEPXHOCTH 3eMIIH T10J1 KoJutaiinepoM
NICA.

Mopaudukanus Tekymeir Bepcun MITJIM npnst monroBpeMeHHOW cTaOMibHOIM pabOThl Ha MPOTSDKEHMH 6-12 MecsueB c
TOYHOCTBIO YIJIOBBIX M3MepeHuit 107 paj. B YCIOBHAX YJJIEHHBIX I'€0J€3MYECKHX MYHKTOB C MUTAHMEM OT COJHEYHBIX
Oarapeil.

[posectn HUP mo coszmanmro HOBOW Bepcuum MIIJIM — maTepdepomerpuyeckoro [TJIN (MITJIN), obnamaromero ciaboi
TeMIEePaTyPHOl 3aBUCHMOCTBIO H MEHEe 3aTPaTHBIM IPOM3BOJICTBOM, 0a3UPYIOIMMCS Ha JOCTYITHBIX KOMIIOHEHTAX.

Ha 6a3e Habopos moxuduuposanusix MITJIN u UITJIN npoBecTn sTansl pa3BepTHIBaHUS CETEH JUIsl ONpEAeIeHHUs] pETHOHOB
HaKOIUICHHS! CEHCMUYECKOH JHEpPrMM M MOHHUTOPHUpOBaHUS 00bEeKTOB Ha Teppuropuu KamuaTtku, Apmenun, bemapycn n
V36ekucrana.

Coznate HeoOXoAMMOe TporpaMMHOE obecredeHue uiss npuemMa JaHHBIX ¢ ceTd [IJIW, oH-maiflH KOHTPOJIS, BU3YyaU3aIluu
MTOBEPXHOCTH 3€MJTM KOHTPOJIMPYEMOH CEThI0, AITOPUTMBI (BKITIOYAst MAIIMHHOE 00y4YeHHE, HEMPOHHBIE CETH) IS onpEACICHUS
30H MOBBIIIIEHHOTO HAKOIUJIEHUSI CEHCMHYECKOM SHEPTHH.

Co3ianue MpoTOTHIIA AMILIMTYJHOTO MHTEp(EpOMETPHUYECKOTO0 M3MEPHTENs UIMHBI Ha JUIMHY 16 M, co3laHue MpoTOTHIA
Ja3epHOM penepHOW JMHUM Ha JUIMHY 128 M, co3jaHMe NpOTOTHNA CceicMOCTaOMIM3MPOBAHHOW HCCIIEI0BATEIbCKOM
wiaTdopmsl, puMeHeHne KoMnakTHeIX MITJIN 11 ysydiieHust 4acTOTHBIX TApaMeTPOB T'PaBUTAILMOHHBIX AaHTEHH JIETEKTOpa
VIRGO.

OskugaeMble pe3yJibTaThl 10 MPOEKTY B TEKYIIEM Toay:
Co3snatp cucreMy Tepmoctadbuimzanuu st UITJIN.

VYcranosute UITJIN B momemennn Kamuatckoro ¢pummana EI'C PAH.

VYcranosute UITJIN B reodusudeckoii oocepBatopun Hapous B benopyccun.
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3. Pa3BuTHe TeXHHKH IKCIEPUMEHTA Cunopun A.A.

N Peanuzanus
U NPHUKJIaJHbIe HCCJIEI0BAHNSA Hayunvui pykogodumens.
HA MOHOXPOMATHYECKHUX IIyYKaX Memkos U.H. (JIOB3)
no3uTponos (PAS)

JIAIT  Axmanosa E.B., Hryen By Muns Uysr, Opnos O.C., ITonos E.II., Pynakos A.1O., Camenos C.®., Xununos B.1.
JI®BD Koben B.B.

Kpatkas aHHOTanusg 1 Hay4YHoe 000CHOBaHMe:

Jis wccnenoBaHUi CTPYKTYpPBl DPa3iIMYHBIX MaTepualioB W JAe(EKTOB, BO3HHMKAIOUIMX IPU Pa3IMYHBIX (QU3HYECKUX
BO3/ICHCTBUSX (CTapeHKe, BHELIHUE HArPYy3KH, PaJHallioHHOE BO3JEHCTBUE) TPeOYIOTCS BHICOKOTOYHBIE METO/IBI, CIOCOOHBIE
pa3nu4yaTh HEOJHOPOAHOCTH KPUCTAJUIMYECKOM CTPYKTyphl Ha HAaHOMETPOBOM ypoBHE. ONHUM U3 TaKUX METOJIOB SBISAETCS
MO3UTPOHHAs AaHHUTWISNMOHHas crekTpockonust (PAS). DToT Mertom SBISETCS YyBCTBUTEIBHBIM K JIETEKTUPOBAHHIO
pasnuYHbIX (Tak HasbIBaeMbIX «open-vVolumey) nedekror pasmepom ot 0,1 10 1 HM ¢ MUHHMAIBHON KOHIEHTparme# 10 10~
"em 3. Merton PAS nmMeer Ha 4 mopsaka Jydiiee IPOCTPAHCTBEHHOE paspelleHHe MO CPABHEHHIO C MPOCBEYMBAIOIIMM
JIEKTPOHHBIM MUKPOCKOIIOM.

[MpuknagHble UccnenoBaHUS B 00JIaCTH TBEPAOTO Tena MetogaMu PAS 1 pa3BuTHE TEXHUKH MIPOBEACHUS 3KCIEPHMEHTOB IPH
MOMOIIM JaHHBIX METOJOB SBILIFOTCS IIEbI0 NpoekTa. Jnd mccnenoBaHus NedekToB B MaTepHanax NMPHUMEHSETCS METOX
JIOIUICPOBCKOTO YIIMPEHUS aHHUTIIIIMOHHON nHnn (J1Y AJl), peann3oBaHHbBIN Ha HOTOKE MEUICHHBIX MOHOXPOMAaTHYECKUX
no3utpoHoB. CriektpomeTp JYAJI BBITOJIHEH O CTaHAApTHOH cxeMe. Tak ke mpuMmeHsercs meron Positron Annihilation
Lifetime Spectroscopy (PALS) peann3oBaHHbIH Ha aBTOHOMHOM McTouHMKe 2?Na. JIjis pa3BUTHS SKCIIEPUMEHTALHON 6a3bl
BHezapsieTca MeTton PALS Ha moToke MeUIEHHBIX MOHOXPOMATHYHBIX ITO3UTPOHOB. I'pymHmoil mpeioskeH OpUTHMHAIBHBIN
BapUaHT 3TOr0 METO/a, OCHOBAHHBIH Ha ()OPMUPOBAHUH YIOPSIOYEHHOTO TOTOKA MEUICHHBIX ITO3UTPOHOB.

OsxugaeMble pe3yJbTaThl 10 3aBePIIEHUH NIPOEKTA:
VYcogepuieHcTBOBaHKE criekTpoMeTpa Y AJl BBeneHHEM B cXeMy M3MEPEHHUs] BO3MOYKHOCTH PETUCTPAIMM COBINAACHUS JBYX
AHHUTWIALMOHHBIX TaMMa-KBaHTOB.

3aBepH.IeHI/I€ CO3aHusA CHUCTEMBI YHOPAAOUCHHUA IMO3UTPOHOB MW BBCACHHC B OKCINIyaTallMIO CIICKTPOMCTpa PALS ma
MOHOXPOMATHYCCKOM IIYYKE MO3UTPOHOB.

OtpaboTKa METOJWKM HOHHOTO TpPAaBICHMS HA CO3JAaHHON CHCTeMe TpaBlIeHHs W TPHUMEHEHHe ee Il H3y4YeHHs
TOHKOIUIEHOYHBIX MHOT'OCJIOITHBIX MaTePHAaJOB.

CymiecTByeT 3a/1a4a BRICOKOTEMIIEPaTypHOTO0 BaKyyMHOI'O HarpeBa, KOTOpas MOXKET OBITh pellleHa IyTeM HarpeBa o0paslioB
JIEKTPOHHBIM Iy4KoM. MMeromuecs TeXHnIecKre BO3MOKHOCTH TIO3BOJISIOT Peai30BaTh 3TOT CIIOcO0 Harpesa.

O:xugaeMsble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOAY:
[Ipomomkenne TPHUKIAIHBIX HccienoBaHuit coBMecTHO ¢ TIIY (cmomctele Matepuwansl Zr/Nb), CA®Y (cuHTETHUECKHE
ajMasbl).

HccrnenoBanue MOJIMMEPHBIX MaTepHaioB M TOHKHX IUIeHOK (BiVO4) coBMecTHO ¢ koyuteramu u3 BreTHama.

JlanpHeinme nccieaoBaHus paIdalliOHHON CTOWKOCTH TyroIuaBkux Matepuanos (W, WC).
3aBeplIeHUe CUCTEMbl aBTOMATUUECKOT 0 yrpaBieHus yctaHoBkon [TAC.

4. HoBble NOJIyNPOBOAHNKOBBIE Ilenxos I'.A. Peanmsanus
JAeTeKTOPbI /151 GyHIaMEHTAIbHbIX 3amecmumenu:
U NPHUKJIAJHBIX HCCIIe10BAHUI Poxkos B.A.

Tepewmenko B.B.

JUIIT  A6npensmaxyp C., Kaypues H.H., Kpydonok B.I"., Jlankun A.B., JIaBpos I'.K., Manuaun A.C., Makaposa B.,
Corenckuii P.B., Uslonr bao ®u

JISIP  Ucaros A.T., Mutpodanos C.B., Terepes 1O.I".
JIHO  AxmeroB A.A., bepuxos /., Konau FO.H.
JIPb Bbyrait A.H., Ynxos A.B.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE!
I'naBHO# nenbro pabot 1o Teme 1126 oTkpsIToit B 2015 T. sIBIsSIeTCS OCBOSHHE M METOAMYECKUE HCCIIEI0BaHNs HOBOTO Kiacca

(1)I/I3I/I‘JCCKI/IX HpI/I60pOB —FI/I6pI/I,HHI)IX MUKCCJIbHBIX TOJYOPOBOJAHUKOBBIX AOETCKTOPOB, pa60Ta}onmx B pEKUME CUCTa
OTACIBHBIX YaCTHII. Ot yCTpOﬁCTBa BICPBLIC MOSBUWINCH Ha pyGC)KC 2000-x rr. ¥ OTIMYAIOTCSA OT APYTUX IMUKCCIIbHBIX
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JACTCKTOPOB BO3MOXKHOCTLIO O6pa60TKI/I u OHI/I(l)pOBKI/I CUrHajla HCHOCPEACTBCHHO B IIUKCEJIC, YTO IMO3BOJIACT, INOMUMO
KOOpHHHaTHOﬁ I/IH(i)OpMaIII/II/I, MOJYYUTh JaHHBIC 00 OHEPIrun Kaxka0u YacCTHULbI, Monaaaromeii B MUKCEb.

CriocoOHOCTD M3MEPSTh YHEPTUIO PEHTTCHOBCKOTO TaMMa-KBaHTa OTKPHIBACT HOBBIE, HEJOCTYITHBIE paHee BO3MOXKHOCTH. VMmest
TaKkyro HH(pOPMAINI0, MOXHO OIPEAETATh HE TOJHKO MOTJIOIIAIONIYI0 CIOCOOHOCTh OTAEIBHBIX 3JIEMEHTOB HCCIETYyEMOTO
00BEKTa, HO W OMPEHCIATh MaTEePHaN 3TOTO 3JIeMeHTa. Tak B MEAWIIMHCKIX PEHTTCHOBCKHX ToMorpadax HICHTH(DUKAIIL
BEIIECTB B OTAEIHHBIX YACTAX KHBOTO OPraHM3Ma JaeT BaKHEHIIyI0 WMHOOPMAIHMIO O IYTSX MeTadonm3Ma, KOMIIOHEHTaX
TKaHEH M MEXaHM3Max JOCTaBKH STuX BeriecTB. Ocoboe 3HaueHHE 3Ta 3ajJadya MPUOOpPETACT MPU U3YYCHUH JOCTABKU
JICKAPCTBEHHBIX CpeAcTB. [IpoBefieHre MOJOOHBIX HCCIICIOBAHUIA C MOMOIIBI0 PEHTTEHOBCKONH KOMIBIOTEPHOM TOMOrpaduu
(KT) B HacTosimmee BpeMsl 3aTPYyIHEHO H3-3a OTCYTCTBHUS JOCTYIHBIX JCTEKTHUPYIOIIUX CHCTEM, HMCIOIIUX BBICOKOE
MPOCTPAHCTBEHHOE pPa3pEIICHHE M CIIOCOOHBIX M3MEPSTh JHCPIHI0 TaMMa-KBaHTOB. llenmpl0 JaHHOTO MPOEKTa SBISCTCS
CO3/IaHUC aMMapaTHO-IPOrPaMMHOrO 0Oa3uca Juis pa3pabOTKU JETEKTUPYIONIMX CHCTEM C THOPUIHBIMUA IMUKCEITbHBIMU
JIETEKTOpaMU U PEHTTCHOrpapUuecKOd METUIIMHCKOM W TNPOMBIINUICHHON ammapaTypsl Ha HX OCHOBe. B pesynbraTe
BEITIOJTHEHUST TIPOEKTa OymyT pa3paboTaHBl M W3TOTOBICHBI B IPOMBINUICHHOCTH OIBITHBIE OOpa3lbl HOBBIX HHEPTO-
YyBCTBUTEIHHBIX TUKCEIBHBIX JETEKTOPOB.

O:xugaeMsble pe3yJbTATHI M0 3aBEPIIEHHN MPOEKTA:

OCHOBHBIM HampaBJICHHEM NambHEWHINX paboT OymeT pa3paborka coOctBeHHOro ASIC M H3rOTOBIIEHHE HOBBIX SHEPro-
YyBCTBUTEIHHBIX TOITYIPOBOIHUKOBBIX JIETEKTOPOB PEHTTEHOBCKHX M300pakeHUH U armapaTypsl s

— CO3J]aHMs aNapaTHO-IPOTrPaMMHOT0 0a3uca s pa3pabOoTKH HOBBIX THIIOB PEHTICHOTpa(UICCKHX anmnapaToB MEIUIIMHCKOM
Y TIPOMBINUICHHO!N IUATHOCTUKH, BKIII0Yasi KOMIIBIOTEPHYIO TOMOTPaduIo;

— COBCPIICHCTBOBAHHUA MCTOJ0B I/I,I[GHTI/I(I)I/IKEIL[I/II/I BCIICCTB B peHTl"eHOFpaCbI/I‘IeCKI/IX HUCCIICOOBAHUAX MCIIOJIb3Yysl OAHHBIC 00
HBMepCHHOﬁ OHCPIru raMmMa-KBaHTOB.

O:xugaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOAy:
H3roToBieHNE U TECTHPOBAHHUE MEPBBIX JIEMEHTOB paspadateiBacMoit ASIC.

HccnenoBanue xapakTepuCTHK HOBBIX ceHcopHbIX MaTepuaioB (CdTe u CZT) usroroenenHsix B8 OO0 «KpucrancHopay.

[IpomomkeHre coBMeCTHOM paboThl ¢ xumukaMu MI'Y Ha mukpotomorpadge MARS.

5. GDH&SPASCHARM Ycos 10.A.
H3yyeHune CIUHOBOM CTPYKTYPbI HYKJIOHA B
CHJIBHBIX M 3JIeKTPOMArHUTHBIX
B3aHMOJAEHCTBUAX

Peamuzanusa

JIAIT  baxanos H.A., benos JI.B., bopucos H.C., Bonsneix B.I1., ['anuenko U.B., T'opoanos U.C., Homxkukos A.C.,
Kamesapos B.JI., Koanuk A., Ky3semun E.C., HeranoB A.b., Ilpunaneiues A.A., Canosckuii A.b., ¥Y3ukos F0O.H.,
®enopos A.H.

JIT®  Tepacumos C.B.
JI®BD Kynukos M.B., Kyty3osa JI.B., ®umymkun B.B.

Kpatkas aHHOTanus 1 HAy4Hoe 000CHOBAHHUE!

DKCHEepUMEHTAIBHOE HCCIIECA0BAaHNE OJHO-CIIMHOBBIX AaCUMMETPHH NpH TPOU3BOJCTBE PA3NIMUHBIX JIETKHUX YacTUI] C
UCTIONIb30BAaHUEM ITydKa ITMOHOB C SHeprued 28 3B "Ha mepBoM 3Tane W n3ydeHWE OJHO-CHHMHOBBIX U JBYX-CIIMHOBBIX
aCUMMETpPHH B JIECSITKaX peakiui, B TOM JKcie ¢ 00pa30BaHUEM YapMOHHSI, C UCTIOJIB30BAHUEM IOJSIPU30BAHHOTO IPOTOHHOTO
nyuka (mpoekt SPASCHARM). Koneunoii nenbto npoekta SPASCHARM siBrisieTcst n3y4deHue CIIMHOBOI CTPYKTYpPBI IPOTOHA,
HauyMHAs C ONpeJIeNICHNs BKJIa/1a III0OHOB B CIIMH ITPOTOHA ITPH OOJIBIINX 3HAUEHHSX IIepeMeHHON bhépkeHa X myTeM U3ydeHust
CITUHOBBIX A (EKTOB MpU 00pa30BaHUM YAPMOHWHsI. DTO TO3BOJUT MOHSTH aJPOHHBIN MEXaHM3M 00pa3oBaHMS YapMOHHS U
BBIJICIUTH TITFOOHHYIO TOJSIPU3AIII0 Ag(X) mpr OOJBIINX 3HAYCHHSAX X.

OKCIEPUMEHTHI C PeaJbHBIM IIYIKOM (OTOHOB: (POTOPOKACHHE ME30HOB Ha HYKJIOHAX M AApax M KOMIITOHOBCKOE pacCesHHe
Ha HykJIoHax. OCHOBHBIC LIENH: 3KCHEPHMEHTANIbHOE MOATBEPXKICHUE MpaBuia cymMMm [epacumoBa-/pemna-Xupuna (GDH),
HCCIIEeJOBAaHNE CIMPAJIBHOW CTPYKTYpHI NMapIHajibHBIX KaHAJIOB PEaKIHH, pa3pelieHHe CIeKTpa Bo30YXIeHHs 0apHOHOB U3
JIETKUX KBApPKOB, MOUCK HEJIOCTAIONINX OAPHOHHBIX PE30HAHCOB M AK30THYECKHX COCTOSIHUI (IMOapHOHbI, y3KHE HYKJIOHHBIE
PE30HAHCHI), H3y4YeHHE CTPOCHUS aJ[POHOB.

Wsmepenune Aot u Ao B SKCTIEPUMEHTE TIO TPAHCMHUCCHU TIOJISIPU30BAHHBIX HEUTPOHOB Yepe3 MOJSPU30BAHHYIO JCUTPOHHYIO
MUIIEHb MPH SHEPTHsIX HEHTpoHOB <16 M»3B, rme MMeroTcs OrpaHWYCHHBIE SKCIIEPHMEHTAJIbHBIC JaHHBIE W T/ TEOPHUS
NPEICKA3bIBAET CYIIECTBEHHBIN 3 dexT Tpéxuykionnbix cui (3NF). Jlannas gacte npoekra (NN) sBiasieTcs: mpoaoibKeHHEM
HM3MEPEHHUH TeX e BeIWINH IIPH PACCESTHUN HEUTPOHOB Ha MIPOTOHAX, KOTOPBIE IIPOBOAMIINCEH paHee.
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HccnenoBanust 1 pa3pabOTKH MOSIPU3AMOHHOT0 00opymoBanus it MESA.

Ha ceromgusimrHmii IeHP HE CYIIECTBYET TEOPHH, HAIOMICH IMOJHOE M HEMPOTHBOPEUYHBOE OIMMCAHHE BCEX HAOIOJaeMBIX
MOJSIPU3AUOHHBIX (G (deKToB B agpoHHOM cekTope. I[lodToMy cHcTeMaTHdeckoe OSKCIIEPUMEHTAIbHOS H3YUICHUE
MOJISIPU3AIMOHHBIX  3P(PEKTOB B CaMbIX pa3HOOOPAa3HBIX PEAKIHSIX C KCIOJIb30BAHUEM TMOJSPU3OBAHHBIX ITYYKOB H
MOJISIPU30BAHHBIX MUIICHEH WMeeT OOJNbIIOE 3HAUCHHE s Pa3spabOTKH TEOPUH, MOCIEAOBATCIBHO OMMCHIBAIONICH BCe
HAOJTIO1aCMBIC CIIMHOBBIC SIBIICHHUSL.

HabnromaeMbie TONSPU3AIMK SBISIFOTCS MEPBOCTCIICHHBIMH XapPaKTCPUCTUKAMHU B3aUMOJCUCTBHIA IJIEMEHTAPHBIX YACTHI[ U
siIepHbIX peakiuil. dopManbHO U3MEpPEHHE CIHUH-3aBUCHUMBIX MapaMeTPOB HAKJIAJbIBACT JOMOJHUTENbHBIE OpaHUYCHHS Ha
MPEIoIaraéMblii MEXaHU3M PEaKIMU, CTPYKTYPYy HCCICAYEeMOTr0 MHKPOOOBEKTa W caM XapakTep (QyHIaMEHTaIbHOTO
B3auMozeiicTBus. CieyeT OTMETHTh, YTO COBPEMEHHBIE IKCIIEPIMEHTHI, HallpaBJIeHHBIE Ha MOUCK 3¢ dexToB HapymeHus CP-
WHBapUAaHTHOCTH W T-WHBapHAaHTHOCTH BHE CTAaHIAPTHOH MojenH, a Take HapymeHus CPT-cummerpun, OCHOBaHBI Ha
MOJISIPU3AIIHOHHBIX U3MEPCHHUSX.

O:xugaeMble pe3yJbTAThI M0 3aBePIIEHHN MPOEKTA:
Pa3paboTka 1 co3aaHne HOBOTO KPHOCTATa JIS MOJIIPU30BAHHON «3aMOpOokeHHOM» MulieHn ycTaHOBKH «CITACUAPM».

Pa3paboTka 1 co3aHne OCHOBHBIX Y3JI0B MOIIHOTO pedprkeparopa pactBopenus 3He/4He nist ycranoBku « MESA».
3aBepreHre padoT MO CO3MAHMUIO KPHOCTATa IS IMOJIPU30BaHHON MHIIICHH B BOHHCKOM yHUBEpCHTETE.
OO6paTtHas TPaHCITOPTUPOBKA M MOJIHBIHA 3aITyCK MOJIIPU30BaHHON MuUIieHH B MatiHne 1t mpoekta «GDHy.

[IpoBenenue mMOMSIPU3ALMOHHBIX HCCIEAOBAHUN C HCIOJB30BaHUEM TOJSPHU30BAHHON «3aMOPOXKEHHOW» MUIIEHH Ha
yckoputene «MAMI Cy.

[IpoBeneHue MOIAPU3AMUOHHBIX UCCIICAOBAHMIA Ha HOBOH IMOJISIPU30BaHHOM MHUIIICHN Ha yCKOpHTele BOHHCKOTO YHHBEpCHUTETA,
«ELSA».

COopka, MOHTaX U TECTHPOBAHKUE MOIIHOTO pedprxeparopa pactsoperus 3He/4He Ha myukoBoM kaHasie ycTaHOBKH « MESAy.

3amyck MOIU(HIUPOBaHHOH moysipu3oBaHHON MumeHn ycraHoBkn «SPASCHARM» u Hawano Habopa ¢usuueckoii
CTAaTHCTUKH Ha YCKOPUTEIIE.

ITo nmporpamme NN-B3aumopeicTBUs OyayT IPOBEAEHBI SKCIEPUMEHTHI 110 KaHAJIMPOBAHMIO TIOCIE MOJIEPHM3AIMU CTEHZA
HCTOYHHKA TOJSIPU30BAHHBIX eiTpoHOB, — 2024-2025 rT.
IIpoBeneHue TOUHBIX H3MEPEHNI BEKTOPHBIX M TEH30PHBIX MOJSIPU3ANH MydKa JeHTpoHoB, yckoputens VdAG.

HOI[FOTOBKa CIieuuaJIbHOI'O yCTpOﬁCTBa JJId  MCIIOJIB30BaHUSA HOBOI'0O Mar€puajia i1 MUIOICHW Ha OCHOBE TPUTHII-
JIETUPOBAHHOTO OyTaHOMA.

H3roroBiaeHne 1 MOHTaX anmnapaTypsl A1 U3MCPCHUS TOJIApU3aALIUN HeﬁTpOHOB C UCIIOJIb30BAHUEM PACCCAHUA Ha MUILICHU 4He.

IIpoBeneHne pacKOHCEpBUPOBAHUSI  MOJSPU30BAHHOW  JEUTPOHHOM  MHIIEHM UM  HA4YaJlo HW3MEPEHUs  Pa3HOCTH
cedeHuil 4o u Ao B 3KCIIEpUMEHTE TI0 TPONTycKaHUIo nd Mpu SHeprusx HeHTpoHoB <16 M»B.

OSKPIZIaeMbIe pe3yqabTaThbl MO0 NPOEKTY B TEKYLEM Iojy:
3aBCpH.II/ITL pa6OTLI IO CO3JaHHUI0O HOBOT'O KpHUOCTATa AJIsd HOHﬂpHBOBaHHOﬁ MHUIIICHA B BOHHCKOM YHUBEPCUTCTE.

VYuactue B Habope pU3NIECKUX JNaHHBIX Ha yckoputene «ELSAy.

CoTpyaHHY€eCTBO 1O TeMe:

Crpana mim T'opon Hucruryr Craryc YuyacTHHKH

MesKTYHApOAHas

opraHu3anus

Azepbaiimxan Bbaky HMPIT HAHA CornanieHue Camenos C.D.

ApmeHus T'ompu UI'C HAH PA CoBmecTHBIE pabOTHI Kapanersn [1.K.

benapyce MuHck HUU AT BI'Y OOMeH BU3UTaMU barpakos K.I'. + 4 yen.
CoBmecTHBIE pabOTHI Barpakos K.I'. + 4 uen.

III'M HAHb OOMeH BU3UTaMH ApoHnoB I'.A. + 4 ven.

CoBmecTHBIE pabOTHI ApoHoB I'.A. + 4 gen.

Bonrapus Codus INRNE BAS CoBMecTHBIC PabOTHI ITomos E.IT.

BretHam XomumMuH CNT VINATOM Cornamenue Hryen By Muns Uynr

I'epmanus Bbonn UniBonn Cornamenue Bex P.
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Poccus

CepOust
V36ekucran
Yexus

Maiinig

ApXaHTeJIbCK
Mocksa

HoBocubupck
IIerponaBnoBck-
Kamuarckuit
IIporBUHO
Cankr-IlerepOypr

Tomck
Hosu-Capg

Tamkent
IIpara

JGU

CADY
"Kpucrar"
HUAY "MUDN"

NOII CO PAH
K® OUIT ET'C PAH

H®BD
C30HKI]
CII6IATY “JIDTH”
TrIY

Ty

UNS

WIC AH PY3

CTU
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CornalieHue

Cornamenue
Cornamenue
CornaleHue

Cornamienue
CoBMmecTHBIE pabOTHI

CornamreHue
CornamreHue
CornaiieHue
CornaiieHnue
CornaiieHue
CoBMmecTHBIE pabOTHI
CornamieHue
CornamieHue

Aynenbaxep K.
Tomac A.
Ecees M.K.
Anamos /1.1O.

Hypymesa M.B.
+ 2 ger.

Cunopos I'.1O.
Ucnpaunos J1.1.
Makapos E.O.
Aobpamos B.B. + 2 uen.
CBeTIIHKOB A.
ITorpaxos H.H.
Jlarrres P.C.
Tonbanos O.I1.
Kpmap M.
Paduxos B.A.
Comap M.



08-2-1127-2016

IlepcnexkTBHBIE Pa3pabOTKN CUCTEM YCKOPUTeJIei
U KOJJIA/IePOB HOBOT'0 MOKOJIEHUSA
151 QyHAAMEHTAJIBHBIX U MPUKJIATHBIX 1eJ1eil

PykoBoaurtenn Tembl: TpyOuukos I'.B.
Iupxos I'. 1.
I'mkan b.H.

YyacTByolIHe CTPAHBI M MEXKIYHAPOIHbIE OPraHU3aIUH:
benapycs, benbrus, I'epmanwmst, ['pysus, Uranus, Kurait, Mongosa, Poccus, Ciosakus, [IEPH, FOAP.

H3yuyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

Pa3paboTka cucTeM W 3JIEMEHTOB yCcKOpUTelel HOoBOro mokoneHus B OMSN, mpukinagHeie UCCIICAOBAHHUS Ha YCKOPHUTEISX,
yaactue OUSM B co3maHUM TPOEKTOB MEXTYHAPOIHBIX YCKOPHTCIBHBIX KOMIUIEKCcOB, yuactue OUSN B paspaboTke
KOHIEMIUHU CO3/IaHUS MUJIOTHOTO HAYYHO-KIIMHUYECKOTO [IEHTPa MPOTOHHOHN Tepanuu.

IIpoekT mo Teme:

HaunmeHoBaHMe npoeKTa PykoBoauTe/u npoexra udp npoexra
JlaGoparopust OTBETCTBEHHBIE OT JJAOOPATOPUHU Craryc
1. Co3xanue HCNbITATEALHBIX CTEHI0B Kapamsimena I'. A. 08-2-1127-1-2024/2025
JJISl TECTUPOBAHUSA OTAEIbHBIX CHCTEM SIxoBenko C. JI.
nukiaorpona MSC-230 TexmpoexT

JAII  Baacos AWM. T'ankun P.B., I'epacumos B.A., I'onmmop A.JL., I'ypckuit C.B., Jonsa C.H., EBceeBa U.B.,
Kapamspies O.B, Kupuukos H.B., Kusu W.H., Jlenkuna O.E., Jlomakuna O.B., JIsnun W./1., Manuaun B.A.,
Mauteim [1.A., [Tansaukos .M., Iletpos [1.C., ITonos /1. B., Porosun /I.B., Pomanor B.M., Pribakos H.A.,
Cenos JI.JI., Cununa A.A., Ckpunka .M., ®enopenko C.A., UecnoB A.®., Hlupkos I".J1., lupkos C.I".

JI®B3 bopucos B.B., Hukudhopos [I.H., HoBukor M.C., Xomxubarusu I'.T.
JINT  Kapampiesa T.B.

Kparkasi anHoTaUMs U HAy4YHOe 000CHOBaHUe:

Pa3paboTka cBepXmpOBOIAIIEr0 NPOTOHHOTO HHUKIOTpoHAa MSC-230 MO3BONMT CO3[aTh HWCTOYHHK HHTCHCHBHOTO ITydKa
IIPOTOHOB, OTKPHIBAIOIINI BO3MOKHOCTH TPOBEICHHS MOAEPHU3AINN 000pYJOBAaHMS AJISl TOYHOTO KOHTPOJISt M MOJBEICHHS
BBICOKO¥ MOIIHOCTH J03bI IS cciaenoBannii Mmerona @ tepanuu. MSC-230 MoxeT cTaTh MepBbIM 00pPa3IOM IS CEPHU
CIIEIUATM3UPOBAHHBIX MEIUIMHCKUX YCKOpHUTeNed mojo0Horo tuma. [[uknoTpoH goikeH obecrnedyuTh TOK 10 1 MKA mpH
paboTe B HENIPEPBIBHOM pekuMe U 10 10 MKA B HMITYJIBCHOM peXXHUME MPH dHEpTUr IpoToHoB 230 MaB.

s yenenrHOTO TycKa mukiioTpoHa MSC-230, TpebyeTcst MOJeTUpOBaHNE U IPOBEICHUE UCIIBITAHUN Ha CTEHIAaX IIPOTOTUIIOB
OTIETBHBIX 3JIEMEHTOB IMKIOTPOHA, TaKMX KaK HCTOYHHMK IPOTOHOB, Aediekrop. POpMHUpOBAaHMS MarHUTHOTO ITOJIS
IUKJIOTPOHA OyIeT OCYIIECTBISTHCS € TIOMOIIBIO pa3pabaThIBAEMON CHCTEMBI H3MEPEHHsI MarHUTHOTO TTOJISL.

AXTyaJIbHOCTb IPOEKTA, OPUSHTUPOBAHHOTO HA MO/ICIIMPOBAHHUE U UCTIBITAHUS [IUKJIOTPOHA U €TI0 CHCTEM, 00YCIIOBIICHA IPEXK e
BCEro0 Ba)XKHOCTBIO CO3J]AHUSI OTEYECTBEHHOTO YCKOPHTENS JUIs NPOTOHHOM Tepanmuu HanOoJiee COBPEMEHHBIMH METO/aMH,
OTJIMYAIONIErOCsS YHHKaJIbHOW HMHTEHCHBHOCTBHIO My4YKa, a TAKKe aKTyalbHOCTBIO MEIMKO-OHOJIOTHYECKHX HCCIEI0BaHMUH,
KoTopble OyayT npoBoanThest Ha MSC-230.

OsxkugaeMble pe3yJIbTAThl 10 3aBePIICHUHN IIPOEKTA:
3amyck nukiaoTpoHa MSC-230 ¢ mapameTpamu Iy4ka JOCTaTOYHBIMHE JJISl TECTUPOBAHUS alNapaTyphl U JIEYSHUS MTallUEHTOB
COBPEMEHHBIMU METOaMU IPOTOHHOU Tepamuu.

OsxkugaeMble pe3yJibTaThl 0 MPOEKTY B TEKYIIEM roay:
HccnenoBanne paboTOCIOCOOHOCTH OTAEIBHBIX CHCTEM IIUKJIOTPOHA: JIe(IIeKTOpa, UICTOYHHUKA IIPOTOHOB.

CO3)IaHI/Ie CHUCTEMBI UBMEPEHUA MAarHUTHOT'O I10JI, BKJIFOYasd KaJ'lI/I6p0BO‘-IHBII\/’I MAarHurT.

OnpeueneHHe MEIUKO-TCXHUYCCKUX YCHOBI/Iﬁ JJIA TIPOCKTaA CO3JaHus HEHTPa HpOTOHHOﬁ TEeparunu.
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AKTHBHOCTH TE€MBI.

HaumeHoBaHUHe aKTHBHOCTH PykoBoaurenu Cpoxu peaau3anuu
Jlabopatopuss  OTBeTCTBEHHBIE OT JlabopaTtopuu Craryc
1. CoBepuieHCTBOBaHHE METO/0B, Muusin I'.B. 2024-2025
TEeXHOJIOTHii, PesKUMOB NJIAHHPOBAHUSA
M IIPOBeIeH NSl JIy4eBoii Tepanuu Peanmzarus

JIT  AramoB A.B., Anekcanaposa 1.B., berokonsrroBa K.B., Bpees B.M., I'aesckuii B.H., I'punikosa E.A., I'yctoB C.A.,
Hwmma C.H., Honckas I'.B., Magiokosa M. /1., Knoukos U.U., MonokanoB A.T., ITucapesa C.A., P3sanna A.B.,
Vriosa C.C., HIBuakwuii C.B.

Kparkas anHOTanMs 1 HAY4YHOe 000CHOBAHHUE!

JIaHHBI TPOEKT SBIIETCS MPOJOIDKCHUM HCCIEHOBAHMM Ha Iy4Kax MpoToHOB, HadaTeix B JUSIIT OMSAU eme B 1967 romy.
B mpoekTe mpenmonararorcs ciueayromupe padoTh: ydacTHE B IOATOTOBKE MEAWKO-TEXHHYECKHX YCIOBHM IS IIPOEKTa
CO3JIaHus! ICHTPa MPOTOHHOW TEpaIMy, pacuyeT TPAKTOB TPAHCIIOPTUPOBKH Iy4Ka K 00IydaTeIbHBIM YCTaHOBKaM, pa3paboTka u
W3rOTOBJICHHE JIETEKTOPOB U JO3UMETPHUUECKOTO CONPOBOXKICHMSI (IdII-Tepanuy, pa3paboTka M amnpodanust Bcex
TEXHOJIOTHUUECKUX JTallOB IUTAHUPOBAaHUA M MPOBEAEHUS MPOTOHHON Tepamuu. IlmaHupyercs mpoBelneHHE MeIUKO-
OMOJIOTUYECKUX HCCIICAOBAHMI Ha JUHEWHBIA yckoputensb aiektponoB JISIT (JIMHAK-200), Ha KOTOpOM MperoiaraeTcs
chopMHUpPOBATh My4YOK 3JICKTPOHOB C 3Heprueir 20-25 M»dB s 00dy4eHHsT KICTOUHBIX KYJIbTYP M MAJbIX Ja0OpPaTOPHBIX
XHUBOTHBIX (MBIIIEH, KPBIC).

OsxkugaeMble pe3yJIbTaThl 110 3aBePIICHNN AKTUBHOCTH
W3roToBneHnss ¥ MPOBEACHHUE HCTBITAaHWH MOAMGUKATOPOB IHKa bparra mporoHHoro mydka (rpebeHdYaThIX (HIBTPOB) C
npumeHeHneM 3 /1 nedaTtu amst OyAymiero paanoIoTHIecKoro IeHTpa Ha ocHoBe yckopurens MSC-230.

H3roroBiacHre ¥ UCIIBITAHIUE TOHKOCTCHHBIX MHOTOIIPOBOJIOYHBIX U CTPUITIOBBIX HOHU3ALIMOHHBIX KaMEp.

dopMupOBaHHE IydKa 3JEKTPOHOB c 3Heprued 20-25 M»B nHa yckopurene JIMHAK-200 s mpoBeaeHUs MeEAUKO-
OMOJIOTMYECKUX HCCIIETOBAHUM.

OsxkugaeMble pe3yJIbTaThl 10 AKTUBHOCTH B TeKYyIIeM IOAy:

IIpogomxenne paboT B 007aCTH paAHOONOTIOTHYECKUX HCCIEIOBAHMI 10 IIMPOKOMY CHEKTPY HAIpaBJICHUIl: NMpHUMEHEHHE
HAaHOYACTHUIl TSDKEJIBIX METAIOB B KadeCcTBE pPAaJUOMOANGHKATOPOB IIPH NPOBEJCHUM pPAAMOTEPAlNM, H3ydCHHE
panroONOIOrNIeCKX OCHOB BOSHMKHOBEHHUS (uII-3((PEeKTa, HCCIIETOBAHUS BIMSHUS MOHU3UPYIOIIMX M3IyYEHHH PasHOTO
Ka4yecTBa Ha CTPYKTYPHI M (PyHKIMH EHTPAIEHON HEPBHON CHCTEMBI.

2. HccaenoBanus B 00J1aCTH Ho3npun ML.A. 2024-2025
(oTOMHIKEKIIMOHHBIX CHCTEM Kooen B.B.

Peanusanus

JAAIT  AdanaceeB A.B., IstnoB A.C., XKypasnes I1.I1., Hlokun [I.C., FOnenkxo K.E.
JI®B?D Breko B.B., l'apamxa H.U., Typan ., Ckpeinank A.B., [lla6patos B.I.

Kpatkas aHHOTanus 1 HAy4Hoe 000CHOBAHHUE!

B GoibnImHCTBE COBPEMEHHBIX J1a3€pOB Ha CBOOOJHBIX 3JIEKTPOHAX M JIPYTHX YCTaHOBKAX, TPEOYIOUINX 3JIEKTPOHHOTO ITydKa
BBICOKOTO Ka4eCTBa, HCIIOJIB3YIOTCSI HH)KEKTOPHI Ha OCHOBE (JOTOKATO/1a, MO3BOJISIONINE 00ecIeunTh 00Jiee BBICOKOE Ka4eCTBO
Iyyka B CPaBHEHUU C TEPMO-MHXKEKTOpOM. PaccmaTpuBaeTcss BO3MOMKHOCTb 3aMEHBl TEPMOMHKEKTOPA YCKOPHTENS
JIMHAK-200 ©Ha QoTonHXeKkTop, YTO MpUBENET K YMEHBIICHWIO HOMHTTAHCA ITydKa, DACIIMPUT BO3MOXHOCTH IIO
npoQuINpOBaHUS UMITYyJIbCa BO BPEMEHH M B IIEPCIIEKTHBE MO3BOJINT co3nath Ha 0aze JIMHAK-200 nasep Ha cBOOOMHBIX
2JIeKTpoHaxX B quanas3oHe oT ganexkoro UK no Y® u Msarkoro peHTreHa.

O:kugaeMble pe3yJibTaThl N0 3aBePUICHUN AKTHBHOCTH .
Coznanue crena GOTOMHKEKTOpa ¢ SHEPTUEH 37eKTpoHOB 10 6 MaB Ha 6aze BU-nymku S-amnamnaszoHa.

3akiroueHne 0 BO3MOKHOCTH 3aMeHbl TepMonHkekTopa yckopurens JIMHAK-200 Ha GoTOMHXEKTOp ¢ HENbI0 YIIydIIeHUs
KayecTBa My4Ka U BApUATUBHOCTH €0 NapaMeTpPOB.

HCCJ’IC,HOB&HI/IC KBAaHTOBOTI'O BbIXO/J1a PA3JIMYHBIX «IIPO3PAYHBIX» (bOTOKaTO,HOB Ha OCHOBC YJIbTPATOHKHUX YTJICPOAHBIX MIEHOK:
B 3aBUCUMOCTU OT METOAWKHU HAIbUICHU S, YTIICPOJHBIX (1)3.3 1 CTPYKTYP, AOIMMUPYIONIUX JIEMCHTOB U UX KOHLICHTPAIlUU, (bOpMI)I
KaroJa " T.II.

236



OsxkugaeMble pe3yJIbTAThI 10 AKTHBHOCTH B TeKYILleM IOy :

[IpoekTupoBaHKEe W MOHTaX OOOpPYJOBaHMS CTEHAA: CHUCTEMa TPAaHCIIOPTHPOBKH JIA3E€PHOTO M3Iy4eHHs Ha (OTOKATO,
BakyymHas © CBU cuctembl, cucreMa CHHXpOHHM3AIMU HMITYJILCOB Jla3epHOro japaiiBepa ¢ BU-cucremoii, poxycupoBka u
JUarHOCTHKA ITy4Ka.

Pa3paboTtka cuctem 6e30macHOCTH.

3.  VYuacrue B pa3padoTke KOHIENIHA Mupkos I'. /1. 2024-2025

U COBMeCTHOro npoexkra ¢ ®MBA
Poccuu co3naHust MUJIOTHOIO HAY4YHO-

IToaroroBka npoexTa

KJIMHHUYECKOro LIEHTPa MPOTOHHOI
Tepanuu

JIAIT  Mupkos C.I'., SAxosenko C.JI.
JI®BD Cronsmuna JI1.1O.

Kpatkas aHHOTanus 1 HAy4HOe 000CHOBAHMeE

denepanbHoe MeauKo-Ouomoruueckoe areHTcTBO (DMBA) Poccuu BBIpaswio HaMepeHHE MPHHATh y4acTHE COBMECTHO C
OUSIN B pa3paboTKe COBMECTHOW KOHIENIMH (a B MEPCIEKTHBE, U MPOEKTa) CO3JaHMs MUJIOTHOTO HAay4YHO-KIMHHYECKOTO
LIEHTpa NPOTOHHOM Tepamuu Ha 0ase cyllecTByoLero Meauuuckoro nentpa MCU Ne 9 ®MBA B r. /lyOHa u Ha ocHOBe
co3naBaemoro B OMSUN yckopurens MSC-230. 3agagamu IIeHTpa CTaHYT pa3paboTKa W Pa3BUTHE COBPEMEHHBIX METOAWK U
TEXHOJIOTUH JIydeBOW Tepanuy, MEAULIUHCKUX TEXHOJIOTMH M JUAarHOCTHKH Ul NMPHUMEHEHHs Jy4eBOM Tepalnuu, MeperoBble
Hay4YHBIC HCCIIEIOBAHHA B 00IaCTH PaaroOHOJIOTHH, SKCIIEPIMEHTAIFHOE O0TydeHNE U B JAJIbHEHIIEM JICUCHUE alleHTOB.

OsknjaeMble pe3yJIbTAThI N0 3aBePIIEHHN AKTHBHOCTH:
IMoaroroBka mpoekTa CO3AaHus IEHTPa IPOTOHHOH Tepanum.

OskugaeMble pe3yJibTaThl 10 AKTHBHOCTH B TEKYIIEM FOAY:
Pa3paboTka MeAMKO-TEXHUYECKHUX YCIOBHH I MPOEKTa CO3JaHMA [IEHTpa IPOTOHHOH Tepanuu.

CoTpyaHu4ecTBO 10 TeMe:

Crpana win T'opoxn HHucTrutyT Craryc Y4yacTHUKH
MesKTyHApOAHAast
opraHusanus
benapyce Munck Nd HAHb OOMeH BU3UTaMHU Br16ssr1it FO.I1.
Kynbunukwii FO.A. + 1 yen.
CoBMecTHBIE paObOTHI Bri6asrit FO.I1.
Kynpunukuii FO.A. + 1 yen.
HUUA Al BI'Y OOMeH BU3UTaMHU Bapeimesckuii B.I'. + 6 gen.
CoBMmecTHBIE pabOTHI Bapsimesckuit B.I'. + 6 e
benbrus JlyBen-na-Hés IBA CoBMmecTHBIE pabOTHI Wonren U.
Tepmanns TamOypr DESY CoBMecTHBIE paOOTHI Bankep H.
Muux U.
Mormnua .
I'py3us Towmcu HEPI-TSU CoBMecTHBIC PabOTHI Xybya JI.W. + 1 gemn.
Uranus ITuza INFN CoBMecTHBIC PabOTHI benecku O.
Kuraii Xadoi ASIPP CoBmecTHBIE pabOTHI Kait>xonr J{unar
UYen I'en
SAntao Conr
MonnoBa Kumunes Monnl'y CoBmecTHBIE pabOTHI Uymax [I.
Poccus Mocksa NMBIT PAH CoBmecTHBIE pabOTHI [tembepr A.C.
[ypmrakos B.A.
OMBA CoBMecTHBIC PabOTHI bopucesuu U.B.
Kanunun 1.B.
Jlapuonosa N.1.
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Parmanos M.A.
CkBoprnoBa B.1.
Typenko O.10.



CroBakus
LHEPH

IOAP

Hwxuwnit HoBropon

IlerponaBnoBck-
Kamuarckuit

ITymunao
CapatoB

bparucnasa
Kenesa

Comepcer-Yact

®MBILI
WII® PAH

KamI'V

K® OUIT ETC PAH
UTOb PAH

Ccry
IEE SAS
LIEPH

iThemba LABS
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CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CornaleHue

CornamreHue
CoBMecTHBIC PabOTHI

Cornamenue

Cornamienue
CoBMmecTHBIE pabOTHI

CornaleHue

Slkosnesa T.B.
Ocunos A.H.
I'aueBa E.N.
3enenoropckwuii B.B.
IToremkun A.K.
Xazanos E.A.
Wcpanunos JI.H.

Makapos E.O.
JlroxuHa A.P.
[TemsixoB A.E.
byuapckas A.b.
T'ypan .
Bpronnunr O.
Ieiin XK.K.
Meprenbkyinb .
MbsHo-/ropan 3.
Poccu JL.
Bangesopnp L.



Opranu3zanusi HAy4YHOM AeATeJIbHOCTH
U MEKIYHAPOJAHOI0 COTPYAHUYECTBA.
YkpenjieHue KaapoBOro nNoTeHIuAaa.

Oo0Opa3oBaTeabHas NporpamMmma
(09)
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09-8-1037-2001

AHAJIUTHYECKHE M METOINYECKHE Pa3padoTKu
JJIS1 OPraHM3AIUM HAYYHBIX HCCJIEOBAHUI U MEKIYHAPOIHOI0 COTPYAHUYECTBA
110 OCHOBHBIM HampasJieHusM passutuss OUAN

PykoBoaurtenn Tembl: Martsees B.A.
Henensko C.H.
Kynukos O.-A.

YuacTByouue cTpaHbl U MeXKIYHAPOIHbIE OPTraHNU3ALMU:
Poccus.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIEA0BAHUIA:

Pa3zpaboTka aHANMTHYECKMX MAaTepHaJOB IO MEPCIEKTHBAM HAay4YHBIX HccieqoBaHWd. [loAroToBKa IIaHOB HAYYHO-
uccienoBaTelbckux pabor. Pa3zpaboTka HaydHO-OPraHM3alMOHHBIX MW METOAWYECKHMX MAaTEpPHAIOB JJISI  IIEJIEBOTO
(MHAHCUPOBAaHMS HAYYHBIX HAIPaBICHUH, TEM 1 IPOEKTOB. Pa3paboTka 1 npuMeHeHne HHOOPMALIMOHHBIX CHCTEM IS aHAIH3a
pe3ynbTaTOB TEOPETUYECKUX M DKCIEPHUMEHTANBHBIX HAy4HBIX HcciefoBaHuil. OpraHusanys —MeKIyHapOIHOrO
coTpyaHHMYecTBa ¢ rocyaapcrBamu-wieHamu OWSIM, rocymapcTBaMu, ydacTBYrOIUMH B aesTensHocTH OWSM Ha ocHoBe
JIBYXCTOPOHHMX COINIALICHUM, U HAay4HO-UCCIIENOBATEIbCKUMU YUYPEKACHUIMH, C KOTOPBIMHM 3aKJIIOYEHBl JOroBOpa O
COBMECTHBIX paboTax.

O:xuaeMple pe3yJibTaThl 10 3aBePLIEHUH TEMbI:

PexoMeHmamu TIO OCHOBHBIM HANpaBICHUAM JAeATeNbHOCTH U pa3Butus OWSM, ananu3 HayYHO-TEXHUYECKOTO
COTPYOHHYECCTBA W HAayYHO-OPTaHM3AIMOHHON JeATeNFHOCTH JabopaTtopwii W mopapasmeneHmid WuctHTyTa. Hayuwo-
OpTraHM3aIlMOHHOE OOECIIEYeHHEe TIpolecca pa3padOTKH IUIAHOB HAYYHO-HCCIECNOBATENECKAX paboT W MEKIyHapOIHOTO
corpynandectBa OMAN. OGecniedyeHne ormepaTUBHOTO B3aMMOJCHCTBHS C MPEACTABUTEISIMH TocyaapcTB-wieHoB OVAN u
rOCyIapcTB, ydacTByrOIuMX B JHestenpHOocTH OWSIM Ha OCHOBE IBYXCTOPOHHHX COTJIAIIGHHH B 00JacTH HAy4YHO-
HCCIIeIOBATEILCKUX PadoT.

O:xuaeMple pe3yJibTaThl M0 TeMe B TEKYIIEM roay:
CoBepIIeHCTBOBAHUE OPTaHU3AINY U KOOPJAMHALIMN HAYYHO-HCCIIe0BaTeNbCcKuX pabot B OUSIN.

Amnanu3 utoros nestenbHoctd OMSU 3a 2024 rog no 0CHOBHBIM Hay4YHBIM HalpasiieHussM HcTuTyTa.

HoaroroBka k wuzpanuto IITII wa 2026 rox. OmnpeneneHue NpPUOPUTETHBIX HampasiieHWd pa3Butuss OUSAM na 2026
rox. OGHOBIICHNE, aAMUHUCTPUPOBAHKUE U TOJEpKaHne (YHKIMOHUPOBAHMS ICKTPOHHOHM cucteMbl BeneHus [Ipobiemuo-
TEMaTHYECKOT0 TIaHa HAyYHO-MCCIIEOBATEIECKUX PaboT U MeXAyHapogHoTo coTpyaamuectsa OSSN (ITTTI).

PasButne rpanroBoit nesrensHocTh OUSIU m ywactus HHcTuTyTa B LieNieBbIX HporpamMMax (MHAHCHPOBAHUSI HAYYHBIX
uccnenoBanuii B 2025 romy.

HOI[FOTOBKEI AHAJIUTUICCKUX MATEPUAJIIOB JJISI MUHUCTCPCTB U BEAOMCTB.

Paspurue n npoaBmkenne nHGpopMamoHHbIX pecypcoB OUSU B cetn MuTepHeT. [loaaepxka cHCTEMBI ydeTa MPOTOKOJIOB O
Hay4YHO-TEXHUUYECKOM COTPYJHUYECTBE.

ConeiictBue peanmzaiu npasa OUSIM 1o camMocTosTeNbHOMY TNPHUCYXKJICHHIO y4YeHbIX creneHeil. [lommepxka paboTsl
JuccepTauMoHHbIX coBeToB OMAN.

[HoaroroBka k uznanuto otuera OUSAU 3a 2024 roxa. IToaroroska marepuanon ais cuctembl MTHUC.
HaydHo-opranuzannoHHoe o0ecriedeHre U MOAr0TOBKa MaTepHANIOB PYKOBOISAIIUX U KOHCYIbTaTUBHBIX opraHoB OUN.

ObecrnieueHne onepaTuBHOTO B3aUMO/ICHCTBYS C ITPEACTaBUTEIIME TocynapcTB-wieHoB OMSN u rocynapcTs, y4acTBYIOIUX B
nesiresnibHocTr OMSIM Ha ocHOBE IByXCTOPOHHHMX COTJIAIIEHUH B 00J1aCTH HayYHO-HCCIIEA0BAaTENILCKIX paboT. Oprannzanys u
IIPOBEJICHUE COBEIAaHWH KOMHTETOB IO coTpyaHuuectBy. ObGecneuenue Bizaumozeiictust OMSM ¢ mexmyHapoIHBIMA
OpTraHU3aLUSIMHU.

OpraHu3anus u IpoBeAeHHe KOHKYpCcoB Ha conckanue [Ipemuiit OUSN, moaroToBka MaTepHasoB s BEIABHKCHUS KaHIUIATOB
B WICHBI aKaJIeMHIH HayK, Ha IPUCBOCHNE IIOYETHHIX 3BaHNH, HAaTPaKICHNE MEJAIIIMU M MHBIMHU Harpaiamu.
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HUccnenoBanue uctopuu passurus OMAN kak MexTyHapogHOI MeXIpaBUTEILCTBEHHOW HAyYHO! OpraHu3aluu. DKCIEePTHO-

AHAJTUTUICCKOC COITPOBOKIACHUE ACATCIBbHOCTH MY3€s HAYKU U TCXHUKHA OI/IﬂI/I, BKJIrO4as I/ICTOpI/I‘IeCKI/[ﬁ ApXUB.

Hanpasienus nesTeJbHOCTH
[Moapaznenenne OTBETCTBEHHBIE OT MOAPA3ACICHUS
1. Hoaroroska Kk u3ganuio IITIT

JHOJ] Bboxmarosa H.A., Kopo6os /I.C., Kyuepka H.

2. OfecneyeHnne U COBepIICHCTBOBaAHME
padoThl PYKOBOASIIUX U KOHCYJILTATHBHBIX
opranos OUSIN

AHOA

PykoBogurtean

Hepenbko C.H.
Kemuyros A.C.

Heneasko C.H.
Kyaukos O.-A.

Borpanosa T.B., boknarosa H.A., IBamkesu4 T.B., Kopo6os /1.C., Kyuepka H., Cucaxsa H.U.

HenMC  Anps-Maaiita J1.0., Benosa O.H., okanenko H.M., Koporank O.M., Korosa A.A., ITomskora F0.H.

3. Hoaroropka aHAJIMTHYECKHX H IKCHEPTHBIX
MaTepHaJIoB JJsi MUHUCTEPCTB U BeIOMCTB
rocyaapcrs-ujiesos OUSAN

Hepeabko C.H.
Kyaukos O.-A.
Kemuyros A.C.

JHOJ] boxnarosa H.A., Kopo6og /I.C., Kpyna O.B., Cucaxsa H.W.

JenMC banasu E.A., Kecenuc T.B., KotoBa A.A., Mapkosuu JI., XBenenuaze M.A.

YHII Kamanun /[.B.
HTb WBanosa E.B., JImutuc B.B.

4. Pa3BuTHE U CONMPOBOKIeHHE TPAHTOBOM
nesrenbHoctu OUAUN u yyactuss Uncruryra
B lleJIeBBbIX NPOrpaMmax (PMHAHCHPOBAHMA
HAaY4YHBIX HCCJIeI0BAHMI

JHOJ] boxmarosa H.A., Kopo6os /I.C., Cucaksa H.U.

5. TMoamep:kka paGoThI THCCEPTAMHOHHBIX COBETOB
ousini

JHOJ Wsamkesuu T.b., Cucaksu H.U.
JI®BD benos O.B.

6. Obecneuenue nesiresbHocTH OUSAUN B pamkax
BHYTPHPOCCHICKHX H MEXIYHAPOAHBIX
NPOTOKOJIOB U COTJIALIeH Uit

JHOHA Hopomkesud H.B., Kyuepka H., Cucaxsa H.W.
JenMC banasu E.A., Kecenuc T.B., KoroBa A A.
YHII Kamanun /1.B.

7. OGecneyeHne padoTHI H HATIOJTHEHHUS
HNuTepHer-pecypco OUAN

Hepeasko C.H.
Kynauxos O.-A.

Hepeasrko C.H.
Kemuyros A.C.

Heneanko C.H.
Kyauxos O.-A.

Hepenbko C.H.
Kyankos O.-A.

JHOJ  boxmarosa H.A., Kopo6os /I.C., HaneB A.T"., Cucaksu H.U., Crapuenko b.M.

Cryc
VHI]

Bboposna H.B., 3aukuna H.B., Moucens K.II.

Penakuus exeHeneapbHIKa
«JlyOHa: HayKa, COOPY>KECTBO, IPOTPECCH

Bepxeer A.10., Kamanun JI.B., Cymesuu A.A.

Moismaanos E.M.
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8. IloaroTroBKa K H3IAHUIO €KE€KBAPTAJIHHOTO Heneapko C.H.
orosuierens: «<Hoocru OUSAN» u I'ogoBoro Kemuyros A.C.
oT4era o aeareanrHoctu OUSAN

JHOHO Acanosa E.C., Kponmragroa U.B., Crapuenko b.M., Mapkosuu /I, [llep6axosa N.1O., Hlumanckas FO.I".

9. Moaroroska matepuasnos aiasi cucrembl UHUC Kpyraosa C.H.

JHOHA Crapuenko b.M.

10. MexayHapoaHoe cOTpPyIHHYECTBO Kyankos O.-A.

HenMC banasu E.A., Kecenuc T.B., Konecuukosa A.I'., KotoBa A.A., Mapkosuu /1., [Tonskosa FO.H.,

XBenemunze M.A.
JHOJI Boxmarosa H.A., Kemuayros A.C., Kopo6os /I.C., Kyuepxa H.

11. CompoBoxkaeHue pa3BUTHA U HMILJIEMEHTAIINH Kyuepxka H.
cepBucoB nudposoii sxocucremor OUAN Kyaukos O.-A.
B YaCTH, COOTBETCTBYIOIIEH npoduiiio
nestenbHoctu JHOJ

JINT  benos C.[., Heononuranckuii 1.B., Ilpuxonsko A.B.

12. UccnenoBanue ucropun pazsurus OUAN Hepenbko C.H.
xkak MMHO Kemuyros A.C.

JenMC banasu E.A., XBenenuaze M.A.

My3seit 3norHuxoBa A.E., Pactopryes A.A.

CoTpyaHHYeCTBO 110 TeMe:

Crpana uin TI'opoa HWucruryr Craryc

MeKIyHapoaHAas

opraHu3anust

Poccus Mockga B PAH CornaiieHue
UMDMO PAH Cornamenue
MI'UIMO OOMeH BH3UTaMU
HHY BIIS Cornamenue
PUDIIIT OOMeH BU3UTAMU
PYJIH CornaiieHue

Cankr-Ilerepbypr HWUTMO OOMeH BU3UTaMHU
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Y4yacTHUKH

Ky3nernos B.A.
Hanunun U.B.
Xapkeruy M.B.
CynapukoB A.JL.
Nnbuna N.E.
CeBacTbsiHOB JLA.
Munuc K.C.



09-9-1139-2019

Hay4Hno-o0pa3oBaTe/ibHbIe POrPaMMBbI
MOATOTOBKM BHICOKOKBATU(UIMPOBAHHBIX KA/IPOB

PykoBoaurtenn Tembl: Kamanun /[.B.
Bepxeer A.1O.

YyacTByOIIHE CTPAHBI U MEKIYHAPOIHbIE OPraHU3AMH:
AzepbOaitmkan, Apmenus, benapycs, bonrapus, Beernam, Eruner, Kazaxcran, Ky6a, Monromus, Poccus, Cepbus, TyHuc,
V36ekucran, TOAP.

H3yyaemasi mpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

Pa3BuTHe cuctembl noAroToBku kKagpoB B OUSIM B 1ensx MomoiaHeHus HayYHOTO, MHXXEHEPHOTO U TEXHUYECKOTO MepCcoHata
HucTuTyTa SBISETCS KIIIOYCBOM 3a1a4eii, BKIIIOYAroIas B ce0s paboTy ¢ pa3InYHbIMU MPOGUILHBIMU ayAUTOPHSIMH, BKITFOUAs
IIKOJIbHUKOB U HIKOJIbBHBIX y‘IHTeHCﬁ.

Jnsa stux nenerr YHII coBmecTtHO ¢ yHuBepcureramu rocyaapct-uiieHoB OUSAN cozpmaer ycrnoBus il MOATOTOBKH
CTYICHTAMH W acCIUpPaHTAMH CBOMX KBANH()HUKAIIMOHHBIX PadOT B Ja0OpaToOpusx WHCTUTYTA, MOJICPKUBACT ACATEIHHOCTH
0a30BBIX Kad)eIp BY30B B CTpaHE MecTONpeObBaHUS HCTUTyTa, IPUHUMAET ydacTHe B CO3JAaHWH W Pa3BUTHH CETEBBIX
00pa30oBaTeNBHBIX MPOTPaMM, MPUHUMAeT Ha TPAKTHKY CTYICHTOB, ACHHPAHTOB W CTa)XEPOB HAa OCHOBE IIOTOBOPOB O
COTPYOHHYECTBE C YHHUBEpCHUTEeTaMH rocymapcTB-wicHoB OWAM w ¢ MeXOyHapoIHBIMH OpraHm3alusIMH. BakHou
COCTaBJISIIOLIECH PadOTHI MO ITOArOTOBKE KaJPOB SIBIISIETCS] OPraHU3aIHsl M IPOBENICHUE MEKTYHAPOIHBIX CTYACHUYECKIX MPAKTHK
U MEXIYHapOAHBIX HIKOJ JJIsi MOJIOAEKHU roCynapcTB-ujeHoB MHCTHTYyTa; pa3BUTHE U MOJIEpKaHUE yueOHO-1a0bopaTopHOit
HHPPACTPYKTYPhI JUIS TPOBEICHHS CICIMATM3UPOBAHHBIX MPAKTUKYMOB TI0 HAYYHO-MHXXCHEPHBIM IHMCIIUILIHHAM;
MOJIICPIKAHUE U PA3BUTHE CHCTEMBI KYpPCOB MOBBIIICHUS KBATA(UKAIMH, TTOATOTOBKH U IEPEIOATOTOBKH TEXHUYECKOTO U
HH)XEHepHO-TeXHUUeckoro nepconasa OMSN.

PazBuTne cuctemMsl IPOABMKEHHSI COBPEMEHHON HAyKH CPEAN IIKOJIBHUKOB U IIKOJBHBIX YUUTENEH, NPOBEACHUE SKCKYPCUH U
BUPTYJILHBIX BU3UTOB Ha 0a30Bble YCTAaHOBKM MHCTHTyTa; ydactue B (pecTHBANAX HayK, BBICTaBKaxX, (JOPyMax ¢ ydyacTHEM
OUSN; obecniedeHue B3aUMOJCHCTBHSA M Pa3BUTHS COTPYAHHYECTBA C OOpa30OBATENLHBIMH LEHTPAMH JUISl HIKOJLHHUKOB;
pa3paboTka ¥ IPOHU3BOJACTBO HH(POPMAIIMOHHBIX MaTEePHUATIOB I HHpopManuoHHBIX neHTpoB OMAN, Benenne rpymm YHII B
COLMAJIBHBIX MEJIHA.

OskugaeMble pe3yJIbTaThl 10 3aBepIICHHUU TeMbI:
VYyacTre B pa3paboTKe JEKIIMOHHBIX KypCOB U CEMUHAPCKUX 3aHATHH JJIS CTY/AEHTOB U acCIIUpaHTOB 06a30BbIX Kadenp B OMAN
BYy30B PO.

[lpuem Ha mpakTHKy cTyaeHTOB M acnupantoB B OMSIM Ha ocHOBE MOTOBOPOB O COTPYAHHWYECTBE C YHHUBEPCUTETAMH
rocyapcTB-1ieHOB VIHCTUTYTa M APYTHUX CTPaH.

ObGecrnieuenue paboOThl M JanbHeWIee pa3sBUTHE HHKCHEPHO-(OU3NYECKOTO TNPaKTHKyMa Al CTYIEHTOB M AaCHUpPaHTOB
roCyIapCTB-WICHOB U MapTHepoB MHCTUTYTA.

CDyHKIII/IOHI/IPOBaHI/IG CHUCTEMbI IPUKPCIJICHUA COTPYAHUKOB I/IHCTI/ITyTa k OSSN JUIA IIOATOTOBKH ,HI/ICCCpTaHI/Iﬁ Ha COMCKaHHueC
yquoﬁ CTCIICHU KaHJuJaTa HayK 0e3 OCBOEHHS nporpaMm MOATOTOBKHW HAYYHO-IICAArOTMYCCKUX KaAPOB B aCIHUPAHTYPEC.
Vuactue B HHCTHTyTCKOﬁ CUCTEMC aTTeCTAllU HAYYHbIX KaJpPOB.

Ob6ecrnieuenne pabotsl crynerdeckoid mporpammbl OUAM START, ommaiim mporpammsl INTEREST, mnpoexenue
MEXAYHAPOHBIX CTYIEHYECKUX IIKOJ U PAKTHK.

3amyck nporpaMM KpaTKOBPEMEHHBIX HAyUHBIX CTAXKUPOBOK Ul UccaenoBarenei u unxenepos B OIS ASPYRE.

COBGpIHCHCTBOBaHI/IC J'IPIL[CH3HpOBaHHOI7[ CHUCTEMblI KYPCOB IIOBBIIIICHUSA KBaJ'II/I(bI/IKaIII/II/I U OepenoAroTOBKU HHKEHEPHO-
TEXHUYCCKOT'O IEpCOHAJIa I/IHCTI/ITyTa.

Peanmuzamusi mporpaMM  TIOBBIINICHHSI KBaJU(PUKAMKA IIKOJBHBIX yUYUTENEW W3 TOCYJapCTB-WwIeHOB UWHCTUTYyTA.
O6ecnieuenne GyHKITMOHUPOBAHHMSI MEKIIKOJIBLHOTO (dakynpratuBa  T. JIyOHBI, B3aUMO/IEHCTBHE c uieeM
nM. B.I'. KangpimeBckoro u apyruMu 00pa3oBaTelbHBIMU YUPESKISHUSAMH U TPOTPAMM €CTECTBEHHO-HAYYHOTO HANpaBICHHUS
JUTSl IUKOJIbHUKOB.

PazButne naptaepckoii cetn Mupopmarmonnsix nearpos OMN.

O6ecnieuenue padoTsl nporpammsl JEMS.
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COSHaHI/Ie I/IH(l)OpMaHI/IOHHI)IX HAaYyYHO-MOIMYJAPHBIX MNEYATHbBIX W 3JICKTPOHHBIX HS,HaHHﬁ, NMOoNyJIApU3YyHOIUX I/IHCTI/ITyT u
JOCTHIKCHUSA COBpeMeHHOﬁ HayKH.

OcHameHre MapTHEPCKUX YHUBEPCUTETOB M WHGOpManHOHHHIX IeHTpoB OMSN B rocymapcTBax-uieHaX 3JIEKTPOHHBIMH H
MIe9aTHBIMU MaTepHaIaMu.

Pacummipenne napraepckoit cetnt O uepes pazBuTre 00pa3oBaTeNbHBIX IPOrPaMM.

OskugaeMble pe3yJIbTAThI 10 TeMe B TEKYyIleM FOy:
[Monnepikka U cormpoBoXKIeHUE y4eOHOTO Mporecca Ha 6a30BbIX Kadeapax poccuiickux By3oB B OMSN.

[Momnmepxka GyHKIHMOHUPOBaHUS cCHUCTeMbl Tpukperuieans Kk OWSN ays moaroToBKH JUCCEpTAIlMM Ha COMCKAHUE YICHOH
CTETIeH! KaHIUAaTa HayK.

Opl"aHI/I3aHI/I${ 1 OPpOBCACHUEC MCKAYHAPOAHBIX CTYJCHUCCKUX MMPAKTHUK 1O HAIIPpABJICHUAM HCCHGHOB&HHﬁ, BCAYHIUXCA B OI/IﬂI/I,
JJIA CTYACHTOB M3 BY30B I'oCy1apCTB-4JICHOB I/IHCTI/ITyTa. HpI/IBHe‘{eHI/Ie HOBBIX CTPAH K Y4aCTUIO B IIpOrpaMmme.

Opranuzanus 1 npoBeaeHue cTyaeHdeckod nmporpaMMmbl OSSN START (eTHAS ¥ 3UMHSS CECCHH) U OHJIAWH MPOTPaMMBI
INTEREST (BeceHHss U OCSHHSS BOJIHBI).

Armpobanus mKoa s CTyJCHTOB - OyAYIIUX YIUTEIeH.

OpFaHI/I?;aLlI/I}I U TPOBCIACHUC COBMCCTHBIX CHCUUATIUZNPOBAHHBIX HAYYHBIX MepOHpI/IﬂTI/Iﬁ U IKOJ € YHUBEPCHUTCTAMU-
naptHepamu Ha 6aze OMAU.

[Monnepskanue U pa3BUTHE HHPOPMATHOHHON CHCTEMBI O BEITIOTHEHIH KBATA(UKAITMOHHBIX PA0OT CTYICHTAMH U aCTIHPAHTaAMH
13 YHUBEPCUTETOB TOCYAapCTB-WICHOB B TabopaTopmsax MHcTUTYyTA.

[IpoBeneHue pabOT MHKCHEPHO-(PHU3MUSCKOrO MPAKTUKyMa U CTYJCHTOB M aCIUPaHTOB rOCYIapCTB-uicHOB MHCTUTYTa,
pa3BUTHE CYIIECTBYIOUIUX MPAKTUKYMOB, pa3paboTka MPakTUKyMOB Ha juHEWHOM yckoputene LINAC-200. Pacmmpenue
00pa30BaTENBHBIX MIPOrPAMM [0 YCTPOHCTBY YCKOPUTEIS M JUATHOCTHKE MydKa.

PazButHe crcTeMbl KypcOB PYCCKOTO KaK MHOCTPAHHOTO M aHTJIMHCKOTO S3BIKOB it coTpynaukoB OUAN.

[TpoBeneHue KypcoB MOBBIILIEHNST KBUTU(PHUKAIMH U [IEPETIOATOTOBKH HHKEHEPHO-TEXHUYECKOTO TiepcoHana MHcTuTyTa.
Opranu3anus Hay9HbIX LIKOJ JJIsl yuuTtenei Gpusuku u3 rocynapcere-aienos ucruryra 8 OUSIN.

Pacmmperne 006pa3oBaTebHBIX MIPOTPAMM IS CTAPIIEKIACCHUKOB U3 CcTpaH naptHepoB OMSN.

Pa3zButne cucTeMbl OHJAWH JKCKypcuii Ha 0Oa3oBbie ycraHoBku OWSN u BuneokoHdepeHuuii ¢ oOpazoBaTelibHBIMU
YUPEXKACHUSIMH TrocynapcTB-uieHoB MuHctuTyta. OpraHusanus W CONPOBOXKAEHHE TPYNIOBBIX 3Kckypcuidl B OUAUN mns
LIKOJILHUKOB U CTYJCHTOB.

Pacnipoctpanenne coBpeMEeHHBIX 00pa30BaTeNIbHBIX PECYpCOB B rocynapcerax-uienax OMSN.
Opranmszanus ygactust OUSIU B dectuBansx Hayk Ha 6a3e YHHBEPCUTETOB CTpaHbI-MecToIpeObBanus MHcTuTyTa.
Pacmmpenne naptaepckoii cetn MHbopmannonHsIx eHTpoB OMAN.

Opranmsanuss u nposereHue nporpaMm JEMS B COOTBETCTBMM C TPOrpaMMON MEXTyHapOIHOTO COTPYIHHYECTBA.

Hanpagienune gesTeJbHOCTH PykoBoguresn
Jla6oparopust (ITonpazaenenue)
PyxoBoaurenu ot naboparopun  OTBETCTBEHHBIE OT JlabopaTopun
1. Opranusanus yyeoHoro npouecca B OUSINM Kamanun /I.B.
Bepxees A.1O.

JIAIT BaiimyxanoBa A., XKemuyros A.C., Onbiesckuit A.T'.
Skymes E.A.
Haywmos /1.B.

JIT® Amnrtonenko H.B.
Kazakos J[.U.

JIH® Asnees M.B., benymikun A.B.
JIpruarun E.B.
IIIBenos B.H.
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JI®BD

Byrenko A.B.
Crpokosckuii E.A.
Benos O.B.

JIAP
Cunopuyk C.H.

JINT

IImaTos C.B.
Kopenrkos B.B.
Crpux T.A.

JIPB
Byrait A.H.
Kpacasun E.A.

Jupexuus
Kekemuze B.JI.
Koctos JI.
I'uxan b.H.

JenMC
Kynukos O.-A.

Manaxos A.U., Cugopun A.O.

Kapnos A.B., ITonexo A.T".

Hepenosckas O.10., Ilenepantok U.C., Ctpensiosa O.H.

Kommmans 1.B.

MartseeB B.A., lllapkos B.1O.

Banmasu E.A.

2. Nonyasipuzanus Hayku U poctizkenunii OUSAN  CymeBuu A.A.

JIAII
JIT®
JIH®
JI®BD
JIAIP
JINT
JIPb

YHuBepcaibHas
oubimorexa OVAN

3. UnkeHepHO-QU3MYECKUT IPAKTHKYM

JI®BD

JIAIT
JIAP

4. Unpopmanuonnsie nentpst OUAN
Craxuposka JEMS

JIATL
Haywmos /1.B.

JITD
Amnrtonenko H.B.

JIHD
[IIBenos B.H.

JI®BD
Jlequuiku P.

Andumos H.B., lllupuenko M.B.

Anpnpees A.B., ®puzen A.B.

Xpamxo K., Xymoba J1.M.

Hpsiomos 1.K.

I'mkan K.b., Kapnios A.B.

ITenesantok 1.C.

Konecuuxosa N.A., Ceseproxun 10.C., Xpamko T.C.

ITnmunenko M.C.

Ho3apun M.A.

Ocwumnos K.I'., [Iusun P.B.

Kemuyros A.C., Tpucdonos A.H.

benozépos /1.C., boapos A.1O., Byamakos B.A., Bepnamos K.A., I'ukan K.b.,
Snbeinennsii [.A., Kanutonos A.M., [Mumansaukosa E.B., CabensHukos A.B.,
Xankun A.B., llleroner B.IO.

Kamanun /I.B.

Hy6osuk E.H.

Annpees A.B.

Xynoba J1.

Cupnopun A.O.
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JIAAP Kawmencku I'., Kapnos A.B.

Cunopuyk C.H.

JINT ITenesantok U.C.
Hepenosckas O.1O.

Crpenbuosa O.1.

JIPb Komans U.B.

Byrait A.H.

JHOA Kemuyros A.C.

Henensxo C.H.

JenMC banasu E.A., ITonsikosa FO.H.
Kynukos O.-A.

IIpoekT mo Teme:

HaumeHoBaHue NMpoeKTa PykoBoaurens npoexkra HIn¢p npoexra
JlaGopatopust OTBeTcTBEHHBIE OT Jaboparopuun Craryc
PykoBoautenu ot JIaboparopuu
1. OTkpsiTasgt nHGpOPMALUOHHAS IManeopaTues F0.A. 09-9-1139-1-2021/2028

U o0pa3oBaTebHas cpeaa

JUIS1 MOAJIEPKKU (pyHIaMEeHTATbHBIX Peanmuzanus

U NPHKJIATHBIX MeKTHCITHIIIHHAPHBIX
ucciaenosanuii B OUSIN

JI®BD AsepuueB A.C., Anapun A.A., benos O.B., Boponmosa H.U., 'ony6esa E.W., KopoOunun A.A.,

UennakoB A.II.  JlammanoB H.A., JIeionr ba Bunb, Opnosa 10./1., Ocmauko M.IL., [TyxaeBa H.E., Cemuykos I1. 1.,

Knsirnna K.B. Apeirus I'A.

Cunopos H.E.

JISAP Asnabaes /I., Ucataes T., JlykesinoB C.M., Menaubaes K., Haymenko M.A., Paukor B.A.
Kapnos A.B.

Jenukun A.C.

JIPb TI'opnees U.C., laBsinos 1.B., Kanpanos M.U., Kpsuios B.A., [TaBnuk E.E., Po3zanos A.I1O.,
Byrait A.H. Promun A K., Umxos A.B.

Kommmans 1.B.

Kpatkas aHHOTanus 1 Hay4YHoe 000CHOBaHMe:

Wurerpanust Hayku, 00pa30BaHUs M TOCTHIKCHUI COBPEMEHHBIX TEXHOJIOTHH SIBJISIOTCS OHUM M3 BOXKHEHIIUX (HaKTOPOB JUIs
Pa3BUTHS SKOHOMHUKH M COIMAIBHONW CTPYKTYpBI O0IECTBA, OCHOBAHHOTO HA HAYKOEMKHX TEXHOJOTHAX. [l pemenus 3Tux
3a7a4 He0OXOIMMO OOBEIMHEHNE YCHIMH Pa3IMYHBIX YHHBEPCHTETOB M HAay4YHBIX HEHTPOB IJISI CO3AAaHHS HOBBIX y4eOHBIX
KypCOB H UCCIIEI0BATEIbCKHUX MPAKTHK.

MynbTUMeANIHbIE ¥ WHTEPAKTUBHBIE METOIMKHM B COUYCTAaHWH C PEANbHBIMHM JaHHBIMH, IMOJIYYE€HHBIMH B Ja00OpaTOpHsX
OUSU, MoryT BHECTH 3HAYUTEIHFHON BKJIA] B PEIICHHE 3TOU MpoOieMbl. OObeIMHEHHBIA HHCTUTYT SICPHBIX HCCIEIOBAHUMA
KaK MEeXJyHapoaHasi OpraHMu3alys, M0J] ATHI0H KOTOpOl 00BbEMHEHBI TOCY1apCTBa-y4acTHUKY, aCCOLMMPOBAHHbIC WICHBI, a
TaKXke JECATKU COTPYIHHMYAIOIUX YHHUBEPCHUTETOB U3 pa3sHbIX CTPaH MHpa, MpeanaraeT CBOE pelleHue B BHUIE pealu3aluu
mpoekta «OTKpbITas MHPOpPManMOHHAs W oOpa3oBaTesNbHAas cpefa I MOANCPKKH (YHIAMEHTAIBHBIX M IPHKIAJIHBIX
MEXIUCIUITITMHAPHBIX UcciienoBannii B OV .

enu mpoexra:
- HCIIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IIJISl MOATOTOBKHM CTYACHTOB YHHUBEPCHUTETOB W ITOBBIIICHUS
KBTM(DHUKAIMY CTIEUATICTOB 1iist pabotel B OMSN.

— NPUBJICYEHUE TAJAHTIMBOM MONOAEXKM W3 CTPAaH-y4yacTHUI] M CTpaH, coTpyaHuuaromux c OMSAU, k yuacturo B
nccie0BaTeIbCKUX poekTax MHeTuTyTa.

— BHEJIpEHUE pE3yJbTaTOB B O00JACTH (YHIAMEHTAIBHBIX W MPHUKIATHBIX HCCIEAOBaHWH, momydeHHbix B OWSAU, B
00pa3oBaTeNpHBI TIPOIECC B CTpPaHAX-YYaCTHHIAX W acCOMMHMpOBaHHBIX uieHax OWSAN. Pacmmpenwe reorpadun
COTPYIHUYECTBA.

— COTPYAHUYECTBO C BEAYIIMMU MUPOBBIMU HAYYHBIMU LCHTPAMU U YHUBCPCUTCTAMU B obnactu CO3a1aHHuA O6pa30BaT€J'ILHLIX
peCypCoB 4jid qu/ITenei/i (1)I/I3I/IKI/I 1 KOJIbHUKOB CTapUINX KJIACCOB.
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— MOBBIIICHUE y3HABAEMOCTH (DyHAaMEHTAJIbHBIX U MPHUKJIAHBIX MYJIbTHANCIMIUIMHAPHBIX UCCIIEIOBAHUN, KOTOPBIC BEAYTCS B
OUsIN, u 6penna OUAN cpeau mmpokol ayauropun. PasMerieHne KypcoB, MOATOTOBJICHHBIX BEAYIIUMH CHEIHATNCTAMH
OU N Ha MexayHapOIHBIX TIaT(GOpPMax OTKPHITOrO0 00pa3oBaHMsI.

— co3aHne 00pa3oBaTEIBHOTO U BEICTABOYHOTO KOHTEeHTa 110 TeMaTike OVSIU Ha ypoBHE BegymnX HAyIHBIX IICHTPOB.

OsknaeMble pe3yJIbTaThI N0 3aBePLICHHN MPOEKTAa:
WudopmannonHas moJyiepKKa OCHOBHBIX HalpaBleHUI (YHIAMEHTAJIbHBIX M TNPHUKIAIHBIX wHccienoBaHuid B OWSIU.

Co3/1aH1E OHJIAH-KYpPCOB M HOBBIX 00pa30BaTeNbHBIX NPOTpaMM II0 TEMAaTHKE JESATEIbHOCTH VHCTUTYTa Ha COBPEMEHHBIX
00pazoBaTenbHbIX M1aThopMax.

PasBurne mpoekTa Mo CO3MaHUIO BUPTYaJbHBIX, AUCTAHIIMOHHBIX M JA0OPAaTOPHBIX NPAKTUKYMOB OIS M3y4YCHHS SICPHON
¢bu3nKN 1 e€ IPUKIATHBIX HAIIPABICHHH.

Pa3BuTHe BbIcTaBOUHOM AesiTenbHOCTH 0 HocTwxkeHusix OUSN u coBpemenHoii Hayke B PD u cTpaHax, COTpyAHHUYAIOLIUX C
OUIN.

Co3znanne MyJbTUMEIUHHBIX PECYPCOB U BeO-pelIeHN 1T MOIICPKKH HHHOPMAIMOHHBIX IeHTpoB OMAN.

Co3aHne 3IEeKTPOHHBIX yIeOHBIX MaTEpPHaJIOB M UCCIIENOBATEIbCKUX JIAOOPATOPHBIX PadOT IS MIKOJIBHUKOB JUIS HU3Y4CHHS
¢u3uKK ¥ OMOJIOTHHY Ha YIIIyOJIEHHOM ypoBHE B iKkonax P® u ctpanax-napTHépax.

Cosznanue U BHEIPEHHE B YUEOHBIN mporecc B mkojgax P® yueOHO-METOMUYECKOTO KOMILUICKCA I M3ydeHUs QUMK Ha
yriy0naeHHOM ypoBHe «Du3nka 7-9. UHkeHepsl OYIyIIeroy.

O:xugaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIIEM TOay:

Co3nanue U pa3BuTHE MHGOPMAIIMOHHON CHCTEMBbI MOJJICPKKH MPUKIAIHBIX HCCIICIOBAHUI HA YCKOPUTEILHOM KOMILIEKCE
NICA (mpoext ARIADNA).

Pa3Butue BeO-opreHTHpOBaHHON 0a3bl 3HAHUI 1O sepHO pu3uke HU3KUX dHepruil «Nuclear Reaction Video 2.0».

Corpyaaudectso ¢ HUAY MUOU B obnacth CO3MaHUSA OHJIAWH-KYpPCOB IO SACPHON (PH3WKE, MHKCHEPHUH, aTOMHBIM M
CMEXXHBIM TEXHOJIOTHAM U HX JaNbHeHIIee pa3MenieHne Ha oopa3zoBarenbHbx noptanax OUAU (edu.jinr.ru) w HUAY MUOU
(online.mephi.ru) u caiite (HHXCHEPHI-OyAyIIETO.pd).

Hcnonbp30BaHue ONOIHEHHOM, PACIIMPEHHON U BUPTYaJbHOW PEalbHOCTH Ul IOATOTOBKU BBICTABOYHBIX JKCIIOHATOB O
0a30BBIX YCTAHOBKaX M 9KCIIEPUMEHTAJIBHBIX HccienoBanusax OVSN.

Pa3zpaboTka BHPTyaJbHOTO MPaKTHKyMa IO PagHOOHMONIOTHH Ui PalbOTHl C 3JEKTPOHHBIM MHKPOCKOIIOM Ha IpuUMepe
UCCcIe0BaHNs MUKPO(GOCCHINI M OPraHNYECKUX COCIUHEHUH B METEOPHUTaX M B IPEBHUX 3€MHBIX IIOPOJIax.

Paspabotka coBmectHO ¢ iThemba LABS mmaTdopMsbI A7 MOAKIIOYESHUS TUCTAHITUOHHBIX MTPAKTUKYMOB.

Pa3zButne hands-on npakTHKyMOB M HOBBIX BHPTYaJbHBIX JIAOOPATOPHBIX PabOT IO SAEPHOH IJIEKTPOHUKE M OCHOBAM
JIETEKTUPOBAHUS HOHU3UPYIOLUX YACTHUILI.

HpOBeZ[eHI/Ie MPAKTUK U MACTCP-KIJIIACCOB Il CTYACHTOB YHUBCPCUTCTOB.

3amyck BoicTaBouHOM 3kcmo3unuu «JINR — iThemba LABS Corner» B FOAP. Co3nanue cepud BHACOPOJIHKOB IO OCHOBAM
9KCIEPUMEHTAIBHON SACPHON QHU3UKH IS INKOIBHUKOB JUIst Skcro3unui «JINR — iThemba LABS Cornery.

Co3znanne caiiTa MONACPKKH yIeOHO-METOIMYECKOr0 KOMITIEKCa JJIS M3Y4eHUS (QU3UKHU Ha YTITyOIEHHOM YPOBHE B IIKOJAX
PO «Pusuka 7-9. MmxeHeps! Oyayiero».

Co3/1aHHe JIEKTPOHHBIX YUEOHBIX MaTepHaIoOB JJIs SJIEKTUBHOTO Kypca «SaepHas ¢pusuka» st npoMIIbHOHM IIKOJIBI, BKITIOYast
HCCIe0BaTeIbCKUE MIPAKTHKYMBI 110 SAEpHON (H3HKe (Ja00paTOPHBIN, BUPTYAIbHBIN U TUCTaHIIMOHHBIH).

CoTpyaHHY€eCTBO 1O TeMe:

Crpana uin T'opoa HucruryT Crartyc YyacTHuKH

MesKTYHApOAHas

opraHu3anus

AsepOaiimxan baky Nd HAHA Cornanienue Mextues P.A.

ApmeHus Epesan ET'Y Cornamenue Maprupocsiz P.M.

Iorocan I'.C.

Benapycs T'omens ITY OOMeH BU3UTAMH Xaxomos C.A.

CoBMecTHBIC PabOTHI XaxomoB C.A.
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Bonrapus
BreTHam
Erumetr
Kazaxcran
Ky0a
Mosromaus

Poccus

CepOust

Tynuc

Munck

Codus
Xanoi
Kaup

Anma-Ata

Actana
Ycerp-Kamenoropck
I'aBana
Vnau-barop

ApXxaHTenbCcK

benropon
BnanuBocrok
BnannkaBkas
Boponex
I'po3nbrit
JonronpynHsiii
HyOHa
ExatepunOypr
HBanogo
Hpkytck
Kazann
Koctpoma
Kpacuonap
Mocksa

Hogouepxkacck

ITerponaBnoBck-
Kamuarckuii

Camapa
Canxr-IlerepOypr

CMoOJIeHCK
Tomck

Tyna

SAxkyTck

Spocnasnb
Hosu-Cap

Cpemcka Kamenuna
Tynuc

BITY
HHWU AT BI'Y

INRNE BAS
SuU

IOP VAST
VINATOM
ASRT

EAEA
KasHY

EHY

BKTY

ASC

MNUE

NUM

CADY
crmy
benly
JIBOY
cory

BI'Y

ary

M®TU

l'oc. yu-1 "lyoHa"
YpdVy

Usl'Y

ury

Koy

KI'y

Kyor'y
MITY

MI'Y

HUY "MB1"
HUY BIIS
HUSY "MUDU"
PYJIH
IOPT'TIY HIIN
KamIl'V

cy
CIIoI'IyY
CIIor'y

Cmonl'yY

Ty

TITY

Tyal'yV
CBDY

SApl'y

UNS

Educons Univ.
AAAD
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CornaiieHue
CornamreHue
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CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CornameHue
CornamieHue
CornamieHue
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CornameHue
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CornamieHue
CornamieHue
CornamieHue
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CornamreHue
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CornaieHue
CoBmecTHBIE pabOTHI
CornamreHue
CornamreHue
CornamreHue
CornaieHue
CornaieHue
CoBmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CornamreHue

Boiitos 1.B.
Botitos 1.B.
Makcumenko C.A.
Makcumenko C.A.
Banxos U.
PaiinoBcku I'.

Jle Xonr Xuem
Bunr ba JIpronr
Onp Ouku Jx.
Awmp Dnp-Xar
Tyiime6aen XK.K.
CroigpixoB E.B.
Toneren M.A.
Xoce Jlyuc [Jona
Kamgus 111.
Onmaa C.
Kynpsimosa E.B.
T'op6arosa JI.H.
Iomyxun O.H.
Kopober b.H.
OroeB A.Y.
Enpopunkuii /1. A.
Caunos 3.A.
JIusanos /I.B.
Henunkun A.C.
Koxkmrapos B.A.
Mansirua A.A.
Mmuar A.OD.
Taropckuit JI.A.
Kazak M.A.
Actanos M.B.
AnexcanapoB A.A.
Caposununii B.A.
Poranes H.JI.
Anncumos H.1O.
[lleBuenko B.U.
Sctpedos O.A.
Pazopénos 10.1.
Ucpanunos J.1.

Borateipes B./I.
Pyncxkoit A.N.
OBcsaHHUKOB JI.A.
ITerpocsn JI.A.
Kpomnaues H.M.
Kucnskosa E.B.
Tlanaxunckuit 3.B.
Cenues JI.A.
Kpasuenko O.A.
Hukonaes A.H.
Pycakos A.U.
Kpmap M.
umanun I1.
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V36ekucran

IOAP

Camapkang
TamkeHT
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IIperopus
Comepcert-Yact
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Taml TV
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Cornamenne
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Ymapos C.A.
Mup3zaes C.3.
Jonaes C.b.
Bonksun T.
Jlekana M.
Hxyny P.
Beitarapn 1.



09-3-1117-2014

DIAS-TH
JlyOHeHCKasi MeKIYHAPOIHAS HIKOJIAa
COBPEMEHHOM TeopeTUuYeCKon (PU3NKHU

PyxoBoauresib TeMbI: [Iupoxenko N.I'.

Pextop DIAS-TH: Kazakos JI.H.

YuacTByouue CTpaHbl U MEKIYHAPOIHbIE OPTaHU3ALNU:
Apwmenus, Poccus, Cep6ust, Uexusi.

H3yuaemas npodemMa U OCHOBHas LieJIb HCCIIeJOBAHUIA:

JlyOHeHCKasi MeXAyHapoaHas IIKOJa COBPEMEHHOW TEOpeTHYeCKOW (DM3UKM —3TO  HaydHO-00pa30BaTEIbHBIH U
IIPOCBETUTENBCKUI NIPOEKT, HALEJICHHBIN Ha MOATOTOBKY CTYIEHTOB CTApLIMX KYpCOB, aCIIMPAaHTOB M MOJIOJBIX YYEHBIX IIO
TeMaM aKTyalbHBIX HccienoBanuil Jlaboparopun TeopeTnuyeckol (U3MKH, MO NPUOPUTETHBHIM HAay4YHBIM HAalpaBJICHUSIM
uccaenoBannii OSSN 1 coBpemeHHBIM HanpasieHusM Gu3nku. Kpome Toro, mpoekT cTaBut mepes codoil 3a1a4n paciupeHus
MEXTyHapOJAHOTO COTPYAHUYECTBA U NIPUBJICUEHIUS MOJIOJBIX YUeHbIX U3 Poccun u ctpan-ydactHun B OVSU.

IIpoekT mo Teme:

HaunmeHoBaHMe IpoeKTa PykoBoauTeu npoekra HIu¢p npoexra
JlaGopatopust  OTBETCTBEHHBIC OT JJAOOPATOPHH Craryc
1. DIAS-TH Mupo:xenxo WU.T. 09-3-1117-1-2024/2028

JyOHeHcKasi MesKIYHAPOAHAS LIKOJIA Kazakos /J1.H1.
COBPEeMEHHOI TeopeTH4ecKoil (PU3UKHU

JIT®  Awntonenko H.B., baymes A.H., 'natuu M., [laBeiioB E.A., [lxxonoc P.B., XKypasnes B.U., Hcaes A.Il.,
HsanoB M.A., Kanaros I'.A., Kiimmenko O.I1., Konranosa E.A., JIe6enes H.M., Muxumun JI.,
Ocunos B.A., CaBuna M.B., Cunopos C.C., Conosuosa O.I1., Copun A.C., TepseB O.B., Tperbsixos I1.B.,
4 cryneHra

JINT  Kanunosckuii }0.J1., Kopenrkos B.B., [lImatos C.B.
JIHO  Axcenos B.JIL.

JI®BD Kekenuaze B./1.

JSIT  benusikoB B.A., Haymos /I.B.

JIP  Henuxun A.C., Oranecss [0.11., Xyno6a B.

KpaTkasi aHHOTaIMsI M HAYYHOE 00OCHOBAHHUE:
JlyOHeHCKasi MeEXAyHapojHas IIKOJa COBPEMEHHOH TeopeTndyeckod (U3MKH — 3TO HaydyHO-0Opa3oBaTelIbHBbI U
IIPOCBETUTENILCKUH MPOEKT, NeiicTByromuii B JlJabopaTopun Teopernueckoit ¢pusuku uMm. H.H. Boromro6ora ¢ 2003 roza.

IIpoekT HameneH, BO-IEPBBIX, HA MOATOTOBKY CTYAEHTOB CTaplIMX KypcOB, aCIHPAHTOB U MOJIOJBIX YYEHBIX MO TEMaM
aKTyaJIbHBIX HccienoBaHui Jlaboparopun TeopeTHyeckod (M3WKHM, TO NPHUOPUTETHBIM HAy4YHBIM HAalpaBICHUSIM
nccnenoBaunit OMSIN n coBpeMeHHbIM HanpasieHusIM Gu3nku. C 3TOH HENbIo PEryJIsipHO MPOBOISTCS IIKOJIBI PA3HOTO YPOBHS
JUISl CTYIGHTOB, aCHMPAHTOB U MOJIOABIX YYEHBIX U3 cTpaH-uwieHoB OV u npyrux crpan, myonukyroTces nekunu. Kpome Toro,
OpraHu3yroTCsl 0030pHBIE JIEKIIUK IO IMpoOJeMaM COBpeMeHHOW ¢u3uku ais coTpyaaukoB OWSWN. [Ins dureHHs JeKIuid
MIPUBJIEKAIOTCA KaK COTPYIHUKH Jaboparopuit OMSN, Tak u BCeMUPHO MPHU3HAHHBIE YUEHBIE U3 POCCHHCKUX M 3apyOEKHBIX
HAayYHBIX IEHTPOB. JIEKIMM BeXyIIMX MHPOBBIX OJKCIEPTOB, NpouuTaHHele Ha mKkoidax DIAS-TH, cnocoGcTBytoT
Bo3HUKHOBeHHI0O BJIT® m OMSM HOBBIX HampaBlieHUs HcCcleloBaHWH. B pamkax mpoekTa MPOBOIUTCS YriyOJeHHAs
MOJITOTOBKa B OOJIACTH COBPEMEHHOH TEOpPEeTHYeCKOil M MareMaTHdecKod (u3ukd. s 3TOro y4YaCTHHKH IIPOEKTa
corpymangarot ¢ YHI] OMSIN, a takxke ¢ 6a30BeiMu Kadenpamu OUAN B YauBepcurere «lyona», MOTU, MI'V.

Bo-BTOpEIX, IPOCKT CTaBUT Iepe]] COOOH MPOCBETUTEILCKUE 33a]a9l, 2 UMCHHO WH()OPMUPOBaHKE IIKOJILHUKOB U JIFOJICH, HE
3aHUMAKOIIUXCS HAYKOM Mpo(ecCHOHANbHO, O HOCTIXKCHHUAX COBPEMEHHON TEOPETHYCCKOH (DM3UKH, B YaCTHOCTH,
00 akTyanbHbIx uccinenoBanusx JIT®. Kpome Toro, onHOW U3 3aa4 MPOEKTa SIBISETCS CO3JAHKUE MPUBIICKATEILHOTO 00pas3a
JIT® u ctumMynupoBaHre MOJIOJIBIX YUEHBIX K coTpyaHudecTtBy ¢ OMAN.
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OsxugaeMble pe3yJibTaThl 10 3aBePIICHAN MPOEKTA:

B pamkax npoekra «JyOHeHCKast MeXayHapoAHas IIKOJIa COBPEMEHHOM TeOpeTHUeCKOr (GU3UKM IpeInoaraeTcs:

— OpraHu3anusl PeryJspHbIX LIKOJN MO npuoputeTHoW Temarnke OUSIM M coBpeMEHHBIM Hay4YHBIM HANpPaBICHHUSM JUIS
HIKOJIbHUKOB, CTYIEHTOB, aCIUPAHTOB M MOJIOJIBIX YUEHBIX U3 cTpaH-uiaeHoB OMSN u npyrux crpas;

— OpraHU3anys IHKJIOB 0030PHBIX JIEKIUH 110 MpodiieMaM COBpeMEeHHOU (GM3nKHU ais coTpyaaukoB OUAU;

— COTPYIHHYECTBO C POCCHHCKMMH M 3apyOCKHBIMH HAYYHBIMH OpPTaHU3AIWSAMH, BBICIIUMH YYEOHBIMU 3aBEACHHUSIMH B
00pa30BaTENFHON M MTPOCBETUTENBCKOM NEeSITETbHOCTH;

— yJacTHe B OpraHm3anuy yaeOHoro mporecca Ha 6a30Bbix kadenpax OUSAN 8 MI'Y, MUOU, MOTU, Yrusepcurere «yoHa»
coBmecTHO ¢ YHII OUSIN;

— OpraHusanus MmKoJ g CTYACHTOB, aCIMPAHTOB W MOJIOABIX YYCHBIX COBMECTHO C M(DTI/I, EpeBaHCKI/IM (1)I/I3I/I‘-IeCKI/IM
HUHCTUTYTOM, U AP.; YH4aCTUEC B MCIKAYHAPOJHBIX Hay‘IHO-O6pa3OBaTeJ'H)HI)IX IMPOCKTAax.

B npocBeTUTENBCKON JEATEIBHOCTH:
— COTPYJHHUUYECTBO C JPYTMMHU IIPOCKTAMH, IONYJIAPU3UPYIOIMMU Hay4yHOE 3HaHue, TakuMmu Kak Iloct Hayka;

— coTpynHHUecTBO ¢ poccuiickumu porgamu (PHD, denepanpHble 1eneBble MpOrpaMMbl) B MEKAYHAPOAHBIME (POHAAMH IIPU
OpTaHM3aINH ¥ MPOBEJICHUHN MEKAYHAPOIHBIX IIKOJI IS CTYJCHTOB, ACHHPAHTOB M MOJIO/IBIX YUCHBIX.

Ionnepxka web-caiita DIAS-TH; obecriedeHre BHICOTPAHCISAIUY JICKIIHIT, BUCO3AMUCH JICKIHMH, MOAAepkKKa U(POBOTO
apxuBa DIAS-TH.

OsxkugaeMble pe3yJIbTaThl N0 MPOEKTY B TEKYIIeM roay:
Opranmsanust B JIT® dgerelpex MIKON O TEOPETHYECKOH (HM3HMKE IS CTYICHTOB, ACHHPAHTOB M MOJIOJBIX YUCHBIX:
— Ixomst JUAC mo rpaBuranuu u kocMoiorun (npeacenarens Oprromuterta - J1.B. @ypcaes);

— IIxompi-cemuHapa «IIpobaeMbl coBpeMeHHO# MaTeMaTiuaeckoi ¢pusznkm» (mpeacenarens Oprromureta - C.O. KpuBoHoc);
— JletHei mwkonbl o (hU3MKe KOHJSHCUPOBAaHHKIX cpel (npexacenarens Oprkomurera - B.A. Ocunos);

— MexnayHapomHoi JeTHed mKkombsl «llepemoBble METOABI TEOPETHUSCKOW (DM3WKH: WHTETPUPYEMBIE M CTOXACTHUYCCKHE
cucteMsl» (mpencenarens Oprkomurera - M. [HaTiy).

IIpoBeneHue nexkuuil U OpraHu3alus JUCKYCCUM M PEryJIIpHBIX CEMHHAPOB Ul CTYACHTOB, aClUPAHTOB U COTPYJHHUKOB
OUSIN.

KomnprotepHast 00paboTKa BHICO3AMUCEH JSKIHHA, TTIOAEpKKa MH(POBOTO apXUBa BHICO3AMMUCEH.

Honnepxka Web-catita DIAS-TH.

CoTpyIHHU4YeCTBO N0 TeMe:

Crpana win T'opoa Hucruryt Craryc YuyacTHukH
MeKIYHAPOIHAS
opraHusanus
Apmenus EpeBan HHJIA OOMeH BU3UTaMU MamnsensH P.
Hepcecsn A.
Poccus HonronpyaHbiid MOTHU OOMeH BU3UTaMU AxwmenoB E.T.
Mycaes O.T.
Kazann Koy OOMeH BU3UTaAMHU Cymxos C.
Mocxksa rAngi Mry CoBMmecTHBIE paOOTHI IToctHoB K.A.
Tomnopenckuii A.B.
UTOO OOMeH BU3UTaMH Mopo3sos A.1O. + 5 gen.
MI'y OOMeH BU3ATaAMU Tanbnos Jl. + 2 gen.
MUAH OOMeH BU3UTaMHU Apednena U.5. + 2 gen.
Ceprees A.
HUUAD MI'Y OOMeH BU3UTaMU Booc 3.
Terepesa T.B.
HIMY BIID OOMeH BU3ATaAMU I'punenko B.
Ckonrex OOMeH BU3UTaMH Mapmaxos A.B.
DOUAH OOMeH BU3UTaAMHU BapBuHCcKMit A.
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OOMeH BU3HTAMU

OOMeH BU3ATaMU
OOMeH BU3ATaMU
OOMeH BU3ATaMU

OOMeH BU3HTaAMU

OOMeH BU3HTaAMU

OOMeH BU3ATaMU
OOMeH BU3ATaMU

Hanuinos M.B.
ITaxusos I1.

babuues E.
T'opOynos /1.C. + 2 gen.
Honros A /L.
Bbopnsakos B.
Skosnes C.JI.
Spesckuit E.A.
Cwmomstackuit C.A.
BenaBun A. + 2 ger.
Kamenmuxk A.
Coxkoinos B.
Joxopmxesuy I
Bypauk Y. + 3 gen.



AndaBUTHBIN YKA3aTeJb. MEKIYHAPOAHOE COTPYAHUYECTBO

ABcTpaJIus
Kanbeppa

ANU (ABcTpanuiicKuii HaITMOHATBHBII
yHuBepcuTeT | Australian National University |
http://www.anu.edu.au/), 1137, 1131

epT

UWA (YuuBepcuret 3anaaHoil ABCTpalIuH |
University of Western Australia |
http://www.uwa.edu.au/), 1138

Cuanei

Va-1 /Univ./ (CugHelcKkuil yHUBEPCHUTET |
University of Sydney | http://sydney.edu.au/),
1137, 1138

ABcTpus

Bena

HEPHY (MHCTUTYT (DM3UKH BBICOKUX YHEPIHUH |
Institute of High Energy Physics |
http://www.hephy.at/), 1083

SMI (MacTuTyT cybaToMHol Qusuku uM. Credana
Meiiepa ABCTpHUICKO# aKkaJieMHUU HayK |
Stefan Meyer Institute for Subatomic Physics
of the Austrian Academy of Sciences |
https://www.oeaw.ac.at/smi/home/), 1088

A3sepOaiikaH

Bbaky

AJIA/ADA/ (Yausepcutetr AJJA | ADA University
| https://www.ada.edu.az/), 1118

A3TY /AZTU/ (AzepbaiimkaHCKUi TEXHUIECKUH
yuuBepcutet | Azerbaijan Technical University |
http://aztu.edu.az/), 1149-2

AMY /AMUY/ (AsepOaiikaHCKUN METUITMHCKHI
yauBepcutet | Azerbaijan Medical University |
https://amu.edu.az/), 1107

BI'Y /BSU/ (bakunckuii rocyjapcTBEeHHBIN
yauBepcutet | Baku State University |
http://bsu.edu.az/), 1146

UI'T HAHA /IGG ANAS/ (MuCTHTYT reojoruu
u reo¢usrkn HarmoHanpHOH akajieMuu HayK
Asep0Oaiimkana | Institute of Geology
and Geophysics of the Azerbaijan National
Academy of Sciences | http://gia.az/), 1146

HPIT HAHA /IRP ANAS/ (UucTuTyT
panuanMoHHbIX npobiem HanuoHanbHOM
akajeMun Hayk AszepOaiimkana | Institute
of Radiation Problems of the Azerbaijan
National Academy of Sciences |
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http://irp.science.az/), 1149-1, 1066, 1151, 1146,
1100, 1126

N® HAHA /IP ANAS/ (MucTuTyT hr3uku
uM. [."M. A6rymnaeBa HarmionanpHO#M
akajzieMuu Hayk AsepOaiimkana | Institute
of Physics of the Azerbaijan National Academy
of Sciences | http://physics.mehdiyev.me/),
1118, 1149-2, 1081, 1151, 1139

HIISIM /NNRC/ (HaumoHanbHbIN HEHTP SACPHBIX
uccienosanuii | National Nuclear Research
Center | http://www.mntm.az/), 1065, 1149-1,
1088

Xaszap Yu-1 /Khazar Univ./ (Yausepcuret Xaszap |
Khazar University | http://www.khazar.org/),
1077

AJI0aHuA

Tupana
UT (Tupanckuii yauepcureT | University
of Tirana | http://www.unitir.edu.al/), 1146

AJKUp

Cerud

UFAS (Yuausepcuret um. @epxara Adbaca |
Ferhat Abbas University |
https://www.univ-setif.dz/), 1136

ApreHTuHa

Bapuioue

CAB (Atomnsrii ienTp bapunoue HanmonansHoi
KOMUCCHH IT0 aTOMHO# 3Heprui | Bariloche
Atomic Centre National Atomic Energy
Commission | https://www.argentina.gob.ar/),
1149-4

ApMeHust

Amrapak

NP3 HAH PA /IRE NAS RA/ (Uucturyt
panroU3NKK U 3JISKTPOHUKU HanproHansHOM
akazgeMuu Hayk PecryOnmuku ApMeHus |
Institute of Radiophysics and Electronics |
http://www.irphe.am), 1138

NdU HAH PA /IPR NAS RA/ (Mucturyt
(usnyeckux ucciieaoBannii HanmonansHoM
akajzieMuu Hayk PecryOnmuiku ApMeHus |
Institute for Physical Research of the National
Academy of Sciences of the Republic of
Armenia | http://www.ipr.sci.am/), 1138



I''ompu

HUI'IC HAH PA /IGES NAS RA/ (Uactutyt
reo(pU3UKU U MHKEHEPHOH ceiicMOIIOTHu
uM. A. Hazaposa HarmonansHo akagemMun
Hayk Pecrrybnmukn Apmenus | Institute
of Geophysics and Engineering Seismology
named after A. Nazarov | http://iges.am/), 1126

EpeBan

CANDLE SRI (MHCTHTYT CHHXPOTPOHHBIX
uccienosanuii Center for the Advancement
of Natural Discoveries using Light Emission |
CANDLE Synchrotron Research Institute |
http://candle.am/ru/), 1107

EI'Y /YSU/ (EpeBanckuii rocy1apcTBEHHBIH
yHuBepcutet | Yerevan State University |
http://www.ysu.am/), 1136, 1137, 1087, 1150,
1147, 1077, 1119, 1107, 1131, 1139

UMb HAH PA /IMB NAS RA/ (MactutyT
MOJIEKYIISIpHOM Ounosornu HarmonanpHOM
akajeMun Hayk PecnyOnuku ApMeHus |
Institute of Molecular Biology of the National
Academy of Sciences of the Republic
of Armenia | http://www.molbiol.sci.am/), 1131

UITMA HAH PA /IIAP NAS RA/ (Uuactutyt
po0sieM HHPOPMATHKHI U aBTOMATHU3AIIUU
HanuonansHoi akanemMun Hayk PecryOnuku
Apwmenus | Institute for Informatics
and Automation Problems of the National
Academy of Sciences of the Republic
of Armenia | http://iiap.sci.am/), 1118

UIITI® HAH PA /IAPP NAS RA/
(F'ocymapcTBeHHast HEKOMMepYeCcKas
opranu3zanus HCTUTYT NpUKIIaTHBIX Tpo0IeM
¢u3uku HanmonansHo Axagemun Hayk
Pecrryonmku Apmennn | Institute of Applied
Problems of Physics of the National Academy
of Sciences of the Republic of Armenia IAPP
NAS RA | https://www.iapp.am/), 1150

NX® HAH PA /ICP NAS RA/ (MucTtutyT
xuMuueckoi pusuku um. A.B. Hanbaunsna
HanmonansHoit akagemMuu Hayk PecryOnmku
Apwmenns | Institute of Chemical Physics named
after A.B. Nalbandyan of the National Academy
of Sciences of the Republic of Armenia |
https://ichph.am/), 1131

HUIMKH /SRCHCH/ (Hayuno-
HCCIEA0BATENbCKUM LIEHTP UCTOPUKO-
KyJlbTYpHOTO Hacienus MuHucTepcTBa
O6pazosanus, Hayku, Kynetypsl u Cnopra
Pecniy6niuku Apmennst (THKO) | Scientific
Research Center of the Historical and Cultural
Heritage of the Ministry of Education, Science,
Culture and Sport of RA (SN-CO) |
https://armheritage.am/), 1149-2, 1146

HHJIA /Foundation ANSL/ (HatmonanbHast
Hay4yHas nmaboparopus um. A.W. AnnxaHsHa
(EpeBanckwuii ¢pusndeckuit ”HCTUTYT) DoH |
A.l. Alikhanian National Science Laboratory
(Yerevan Physics Institute) Foundation |
http://www.yerphi.am/), 1065, 1129, 1149-2,
1137, 1138, 1066, 1081, 1083, 1087, 1088,
1077, 1119, 1107, 1117

PAY /RAU/ (Poccuiicko-ApMSHCKHIA YHUBEPCUTET
| Russian-Armenian University |
http://www.rau.am/), 1136, 1077

banraaaemn

Jlakka
DU (Vuusepcuter Jaxku | University of Dhaka |
http://www.univdhaka.edu/), 1088

beaapych

I'omean

I'TTY /GSTU/ (YupexneHnue o0pa3oBaHus
"I"'oMenbCekuil rocyJapCTBEHHBIN TEXHUYECKUI
yuausepcutet uM. [1.0. Cyxoro" | Pavel Sukhoi
State Technical University of Gomel |
http://www.gstu.by/), 1135, 1136, 1081, 1086

I'TY /GSU/ (Yupexaenune oOpa3oBaHus
"T'oMmenbckuil rocyJapCTBEHHBIN YHUBEPCUTET
um. Opannmcka Cropunsr” | Francisk Skorina
Gomel State University | http://gsu.by/), 1135,
1081, 1083, 1086, 1119, 1131, 1139

NPE HAHB /IRB NASB/ (T"ocymapcTBeHHOE
Hay4dHoe yupexJeHue "MHCcTuTyT
panuobmnonornu HanmonansHO# akageMun HayK
benapycu" | Institute of Radiobiology
of the National Academy of Sciences of Belarus
| http://www.irb.basnet.by/), 1146, 1077

MuHnck

BI'TY /BSTU/ (Vupexaenue oOpa3oBaHus
"benopycckuii rocygapcTBeHHbIN
TexHoyornueckuii yuusepcuret” | Belarusian
State Technological University |
http://www.belstu.by/), 1149-4, 1139

BI'Y /BSU/ (Yupexnenue oopazoBaHus
"Benopycckuii rocyjapCTBEHHbIN YHUBEPCUTET"
| Belarusian State University |
http://www.bsu.by/), 1065, 1144, 1146, 1107,
1131

BI'VUP /BSUIR/ (YupexaeHnue 00pa3oBaHus
"benopycckuii rocy1apCTBEHHBI YHUBEPCUTET
MH()OPMATUKH U PATHOIICKTPOHUKH" |
Belarusian State University of Informatics and
Radioelectronics | http://www.bsuir.by/), 1086,
1147

NbuKU /IBCE NASB/ (I'ocynapcTBeHHOE HAydHOE
yupexaeHue "MHCTUTYT OnopU3uKU
U KJIETOYHON nHxkeHepun" HannoHansHOM
akageMuu Hayk benapycu | Institute



of Biophysics and Cell Engineering NAS
of Belarus | http://ibp.org.by/ru/), 1077

WM HAHB /IM NASB/ (I'ocynapcTBeHHOE
Hay4yHOE yupexaeHue "MHCTUTYT MaTeMaTUKA
HanmonanbHoit akagemun Hayk berapycu" |
Institute of Mathematics of the National
Academy of Sciences of Belarus |
http://im.bas-net.by/), 1137, 1119

Nu-1 pusuonornm HAHB /Inst. Physiology NASB/
(IocynapcTBeHHOE HAYYHOE YUPEKIACHHE
"UactutyT pusnonornn” HannonanpHOM
akajgemun Hayk bemapycu | Institute
of Physiology of the National Academy
of Sciences of Belarus | http://physiology.by/),
1077

UIId HAHB /IAP NASB/ (I'ocymapcTBeHHOE
Hay4HOe yupexxaeHue "MHCTUTYT NpUKIIaHOM
¢m3ukn HarmoHanpHOM akajeMuu HayK
Bemapycu" | State Scientific Institution "Institute
of Applied Physics of the National Academy
of Sciences of Belarus" | http://iaph.bas-net.by/),
1081, 1086

N HAHB /IP NASB/ (I'ocynapcTBeHHOE Hay4HOE
yupexaenue "MHcTuTyT pusnkn
uM. b.1. CrenanoBa HanmonanpHOM akageMun
Hayk bemapycu" | B.l. Stepanov Institute
of Physics of the National Academy of Sciences
of Belarus | http://ifan.basnet.by/), 1065, 1135,
1136, 1137, 1081, 1151, 1086, 1144, 1119, 1127

1D HAHB /IPE NASB/ (Pecniybnukanckoe
HAay4YHO-TTPONU3BOJCTBCHHOC YHUTAPHOC
npeanpusarue "MHCTUTYT 3HEPreTUKU
HAIMOHAJILHOM aKageMuu Hayk bemapycu" |
Institute of Power Engineering of the National
Academy of Sciences of Belarus | http://ipe.by),
1151, 1130

NOb HAHB /IEB NASB/ (T'ocynapcTBeHHOE
Hay4yHOe€ yupexaeHue "MHCTUTyT
3KCHCpHMCHTaHBHOﬁ OOTaHMKH
nM. B.®. Kynpesnua HarmonansHo# akageMun
Hayk benmapycu" | Institute of experimental
botanics of the National Academy of Sciences
of Belarus | https://botany.by/, 1146

HUU OXII BI'Y /RI PCP BSU/ (YVupexnenune
Benopycckoro rocyapcTBeHHOTO
yHHBepcuTeTa "HayuHo-uccienoBaTenbekuii
HHCTHUTYT (PU3UKO-XUMHUIECKUX TPOOIeM” |
Research Institute for Physical Chemical
Problems of the Belarusian State University |
http://fhp.bsu.by/), 1149-2

HUU SI1 BI'Y /INP BSU/ (Hayuto-
HCCIeIoBaTeNnbCckoe yupexkaeaue "MHcTuTyT
s IepHBIX pobaem” benopycckoro
roCyIapCTBeHHOro yHuBepcureTa | Institute
for Nuclear Problems of Belarusian State
University | http://www.new.inp.bsu.by/), 1065,
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1118, 1149-3, 1135, 1081, 1083, 1085, 1087,
1096, 1151, 1150, 1144, 1146, 1077, 1119,
1107, 1126, 1127, 1139

HIILl HAHB /SPMRC NASB/ (I'ocynapcTBeHHOE
HAy4YHO-TIPOM3BOJICTBEHHOE O0BETHHEHNE
"Hayuno-npaktuueckuii ientp HanmonansHoi
akaneMuu Hayk bemapycu 1o
MmarepuanoBenenunto” | Scientific and Practical
Materials Research Centre of the National
Academy of Sciences of Belarus |
https://physics.by/), 1137, 1146, 1147, 1077

OUIIN HAHB /UIIP NASB/ (O6bennneHHbIIH
WHCTUTYT NMPoOJieM HHPOPMATUKU
HarnronanbHoit akagemMuu Hayk bemapycH |
United Institute of Informatics Problems
of the National Academy of Sciences of Belarus
| http://www.uiip.bas-net.by/), 1118

OUDSN-Cocusr HAHB /JIPNR-Sosny NASB/
(TocymapCTBEHHOE HAYYHOE YUPESIKIACHHE
"O0BbeIMHEHHBIH HHCTUTYT YHEPTETHICCKUX
U SIEPHBIX uccneaoBanuii - CocHbI"
HanunonanbHoii akagemMun Hayk benapycu |
State Scientific Institution "Joint Institute
for Power and Nuclear Research - Sosnhy™"
of the National Academy of Sciences of Belarus
| http://sosny.bas-net.by/), 1065, 1118, 1149-1,
1149-2, 1135, 1107

COJI nactpymenrc (SOL instruments LTd. |
http://solinstruments.com/), 1147

®TU HAHB /PTI NASB/ (I'ocynapcTBeHHOE
Hay4yHOe yupexaeHne "dOU3nKo-TeXHUUECKUN
HHCTUTYT HaHHOHaHBHOﬁ aKaJICMHH HayK
Benapycu" | Physical Technical Institute of the
National Academy of Sciences of Belarus |
http://www.phti.by/), 1065

LII'M HAHB/CGM NASB/ (LlenTp
reo¢usnueckoro Mmouuropura HAH benapycn
| Center for geophysical monitoring of National
Academy of Sciences of Belarus |
https://cgm.by/, 1126

XoilHUKH

[I'P33 /PSRER/ (I'ocynapctBeHHOE
IIPUPOJOOXPAHHOC HAYYHO-HUCCIICI0BATCIILCKOC
yupexzaenue “"lTlosecckuii rocyjapcTBEHHbIA
PaaualMOHHO-3KOJIOIMUECKUM 3aTI0BE THUK" |
Polessky State Radiation-Ecological Reserve |
https://zapovednik.by/), 1146

beabrus

AHTBepIIeH

UAnNtwerp (AHTBepIIeHCKUIT YHUBEPCUTET |
University of Antwerp |
http://www.uantwerpen.be/), 1083



bproccean

ULB (bproccenbcknii CBOOOTHBINA YHUBEPCHUTET |
Université Libre de Bruxelles |
http://www.ulb.be/, 1136, 1083

VUB (Bbproccenbckuii cBOOOIHBIN YHHBEPCUTET |
Vrije Universiteit Brussel |
http://www.vub.ac.be/), 1083

I'ent
Ugent (I'enatckuit yausepcuret | Ghent University |
http://www.ugent.be/), 1083

JIéBen

KU Leuven (JIéBeHCKMIT KaTOTMISCKAN
yuauBepcuteT | Catholic University of Leuven |
http://www.kuleuven.be/), 1083, 1100

JlyBen-asi-HéB

IBA (Llentp nonnsIx myukos | lon Beam
Applications | http://iba-worldwide.com/), 1127

UCL (JIyBeHCKHI KaTOJTMICCKUI YHHBEPCHUTET |
Catholic University of Louvain |
http://uclouvain.be/), 1136, 1083, 1096

Momnc
UMONS (YuuBepcuter B Monce | University
of Mons | http://web.umons.ac.be/), 1083

Boarapus’

Bbaaroesrpan

AUBG (AmepukaHckuii yausepcureT B bonrapuu |
American University in Bulgaria |
http://www.aubg.edu/), 1087

SWU (FOro-3anaansiii yausepcuter uM. Heodura
Punsckoro | South-West University "Neofit
Rilski" | http://www.swu.bg/), 1096

IlnoBaus

MUP (ILmoBauBcKwii MEAUIIMHCKAN YHUBEPCHTET |
Medical University of Plovdiv |
https://mu-plovdiv.bg/), 1107

PU (IlnoBauBckuii yausepcureT um. [aucus
Xwunenmapckoro | Plovdiv University "Paisii
Hilendarski" | https://uni-plovdiv.bg/), 1065,
1096, 1146

UFT (YHuBepcUTET MUIIEBBIX TEXHOIOTHIi-
ITnosaus | University of Food Technologies-
Plovdiv| http://uft-plovdiv.bg/), 1146

Codus

IAPS (MucTHTYT IEpeToBBIX (HU3NIECKUX
uccnenoBanuii | Institute for Advanced Physical
Studies | http://iaps.institute/), 1088

IE BAS (UHCTUTYT 3J€KTPOHUKHU MM. aKaJeMHKa
Omuna [xakoBa Bonrapckoii akajieMin HayK |
Academician Emil Djakov Institute of
Electronics of the Bulgarian Academy

* COTpyAHMYECTBO MOKET ObITh OFPAHMYEHO YCIOBUAMH,
MPUHATHIMU TOCYIapPCTBOM B OTHOCTOPOHHEM HOPSIIKE.
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of Sciences | http://www.ie-bas.org.bg/),
1149-2, 1146, 1077

IEES BAS (UHCTUTYT 3JIEKTPOXUMUU
1 DHEPreTUYECKUX CUCTEM UM. aKaJeMHUKa
EBrenus byaesckoro boirapckoit Akagemuun
Hayk | Institute of Electrochemistry and Energy
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MU (Mancypa yuusepcutet | Mansoura University
| http://www.mans.edu.eg/en/), 1146

N3panasb

Hepycanum

HUIJI (EBpeiickuii yauBepcutet B Mepycannme
Hebrew University of Jerusaliem |
http://www.huji.ac.il/), 1138

PexoBoT
WIS (UuctutyT Beiinmana | Weizmann Institute
of Science | http://www.weizmann.ac.il/), 1081

Tenb-ABuB

TAU (Tenb-ABUBCKHI YHUBEPCHUTET |
Tel Aviv University | http://www.tau.ac.il/),
1138, 1085, 1086

Nunus

Anmgkana
MZU (YuuBepcurer Muzopam | Mizoram
University | https://mzu.edu.in), 1146, 1147

Anurapx

AMU (Anurapxckuif MyCyJIbMaHCKUH
yauBepcuteT B Anurapxe | Aligarh Muslim
University | http://www.amu.ac.in/), 1088

bxyb6anemsap

IOP (MuctutyT ¢usuku, bxybanemsap | Institute
of Physics, Bhubaneswar |
http://www.iopb.res.in/), 1088



Bapanacu

BHU (benapeccknii "HIyHCTCKHI YHUBEPCUTET |
Banaras Hindu University |
http://www.bhu.ac.in/), 1146

I'yBaxaTtu

GU (Yuusepcuret ['yBaxatu | Gauhati University |
https://gauhati.ac.in/), 1088

ekaitmyp

VYH-1 /Univ./ (YHauBepcuret Pamkacrana |
University of Rajasthan |
http://www.uniraj.ac.in/), 1087, 1088

Mskammy

VY-t /Univ./ (Yausepcurer xammy | University
of Jammu | http://www.jammuuniversity.ac.in/),
1066, 1088

dxaTHn

NISER (HaunoHanbHbIH HHCTUTYT HAYKH,
oOpa3oBaHus U riccuenoBanmii [lemapramenra
aromHoi sHeprun | National Institute of Science
Education and Research of the Department
of Atomic Energy | http://www.niser.ac.in/),
1083, 1088

Hupop

T Indore (MHauiiCKuit HHCTUTYT TEXHOIOTHI
Hupop | Indian Institute of Technology |
https://www.iiti.ac.in/), 1088

KaabkyTTa

BNC (HamumonansHbli IeHTp QyHIaMEHTaTbHBIX
Hayk uMm. C.H. Bo3se | S.N. Bose National Centre
for Basic Sciences | http://www.bose.res.in/),
1088

IACS (Muauiickas accormaliys pa3BUTHs HAYKH |
Indian Association for the Cultivation
of Science | http://www.iacs.res.in/), 1135, 1137

SINP (MuctutyT sipeproii ¢pusuku um. M. Caxa |
Saha Institute of Nuclear Physics |
http://www.saha.ac.in/), 1083, 1088

UC (KanbKyTTCKHIi YHHBEPCHUTET |
University of Calcutta |
http://www.caluniv.ac.in/), 1088, 1086

VECC (IIMKI0TpOHHBIH HEHTp € MePeMEHHOMN
sHeprueit JlenapraMeHTa 1o aTOMHON SHEPTHUH |
Variable Energy Cyclotron Centre
of the Department of Atomic Energy |
https://www.vecc.gov.in/), 1088, 1130

Kacaparoa

CUK (Llentpanbublii yauBepcuteT Kepaisi |
Central University of Kerala |
http://cukerala.ac.in/), 1136

Manunana

MU (Yuuepcurer Manunaina | Manipal University
| http://manipal.edu/), 1130

Mymoban

BARC (AToMHBII HCCIIEA0BATESTBLCKHIM IEHTP
bxabxa JlenapTameHTa 1o aTOMHOI SHEPIUH |
Bhabha Atomic Research Centre
of the Department of Atomic Energy |
http://www.barc.gov.in/), 1083, 1087, 1088

1T Bombay (Munuiickuit ”HCTUTYT TEXHOIOTHIA
Bomoeii | Indian Institute of Technology |
https://www.iith.ac.in/), 1088

TIFR (MuacTUTYyT (DyHIaMEHTaIBHBIX
uccnenoannit Tara | Tata Institute
of Fundamental Research |
http://www.tifr.res.in/), 1083

Hbro0-Jlesmn

IUAC (MexBY30BCKHiT yCKOPHTEBHBIH HEHTP |
Inter-University Accelerator Center |
http://www.iuac.res.in/), 1136

ITaTHa

NIT Patna (HarmoHanbHbIN TEXHOJIOTHIESCKUI
UHCTUTYT, [laTHa | National Institute
of Technology Patna | http://www.nitp.ac.in/),
1149-2

Pypku

IIT Roorkee (MuauiicKuii TEXHOIOTHUECKMIA
urctutyT Pypku | Indian Institute
of Technology Roorkee |
https://www.iitr.ac.in/), 1130

Cynatena

CUO (UentpanpHblii yauepcutet Onuina |
Central University of Odisha | https://cuo.ac.in/),
1135

Tupynaru

IISER (Muaniickuii ”HCTUTYT HAyYHOTO
o0pa3oBaHus U UCCIENOBaHUH, TUpynary |
Indian Institutes of Science Education
and Research, Tirupati |
https://www.iisertirupati.ac.in/), 1066

Yauaurapx

PU (IlenmxaOckuii yausepcurert | Panjab
University | http://puchd.ac.in/), 1136, 1066,
1083, 1088

ITTUMAaAAU

Awmpura YH-T. /Amrita Univ./ (Ampura Bumsa
Bunpsnurxam (Amputa YHuBepcuter) | Amrita
Vishwa Vidyapeetham (Amrita University) |
https://www.amrita.edu/), 1135

Nuponesusn

xakapra
LIPI (Munonesuiickuii mHCTUTYT Hayk | Indonesian
Institute of Sciences | http://lipi.go.id/), 1088



Hpan

3eHKaH

[TASBS (MHCTUTYT NEpCIIEKTUBHBIX UCCIIEA0BaHUI
B obnactu (yHIaMEHTATBHBIX HayK | Institute
for Advanced Studies in Basic Sciences |
http://iasbs.ac.ir/), 1136, 1137

HUcpaxan
Va-t /Univ./ (Yausepcurer 1. cdaxan |
University of Isfahan | https://ui.ac.ir), 1138

Terepan

FU (YuauBepcurer ®@apxanruan | Farhangian
University | https://cfu.ac.ir/en/), 1138

IPM (MHCTHTYT HCCIeI0OBaHMIA 1O TEOPETHIECKOM
¢m3uke n matemaruke MHCTHTYyTA
ucclieIoBaHni B 001acTH QyHIaMEeHTaTbHBIX
Hayk | Institute for Studies in Theoretical
Physics and Mathematics of the Institute
for Research Fundamental Sciences |
http://www.ipm.ac.ir/), 1135, 1138, 1083

Vu-t /Univ./ (Yausepcurer r. Terepan | University
of Tehran | https://ut.ac.ir/en), 1135

Hpaanaus
dyoaun

DIAS ([1yOnuHCKMI MHCTUTYT NMEPCIEKTHBHBIX
uccnenoBanuit | Dublin Institute for Advanced
Studies | http://www.dias.ie/), 1138

UCD (YuuBepcuteTckuii kosuiemk Jyonuna |
University College Dublin |
https://www.ucd.ie/), 1083

Ucnanun

Bapcenona

ICMAB-CSIC (MHCTHTYT MaTepHaioBeICHUS
bapcenonsi | Institute of Materials Science
of Barcelona-CSIC | https://icmab.es/), 1149-2

IEEC-CSIC (MHCTHTYT KOCMHYECKHX HAYK
npu BeIciiieM coBeTe HAyYHBIX HCCIIEI0OBAHUIA |
Institute of Space Science of the Higher
Research Council | http://www.ice.csic.es/),
1138

IFAE (MHCTUTYT DU3UKH BBICOKHUX YHEPTHHA |
Institute for High Energy Physics |
http://www.ifae.es/), 1081

buab6ao

UPV/EHU (YHuBepcureT cTpanbl backos |
University of the Basque Country |
http://www.ehu.eus/), 1138

Banencus

IFIC (MucTuTyT pr3uky yacTuil Y HUBEpCUTETA
Baunencuu | Institute for Particle Physics
of the University of Valencia | http://ific.uv.es/),
1138, 1096
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Baabsagoansa

UVa (Banbsinou/IcKuii yHUBEPCHTET |
University of Valladolid |
https://universityofvalladolid.uva.es/), 1138

I'panana

UGR | I'panaackuit yauepcuter | University
of Granada | https://www.ugr.es/en, 1135

Jlexona

BCMaterials (backckuit 1ieHTp 1Mo MaTepranam,
MPWJIOKEHUSIM M HAHOCTPYKTYypaM |
Basque Center for Materials, Applications and
Nanostructures | https://www.bcmaterials.net/),
1149-2

Maapun

CENIM-CSIC (HaumoHaTbHBIH TIEHTP
METAJLUTYPrUYECKUX UCCIEA0BaHUMN
npu BricieM coBeTe HAyYHBIX UCCIIEOBAHNUH |
National Centre for Metallurgical Research
of the Higher Research Council |
http://www.cenim.csic.es/), 1149-2

CIEMAT (HMccnemoBaTenbCKuid IEHTP
I10 SQHEPTECTUYCCKUM, IKOJIOTHUCCKUM
U TEXHOJOTHYECKHUM UCCIICIOBAHUAM |
Centre for Energy, Environment
and Technological Research |
http://www.ciemat.es/), 1083

UAM (Manpuackuii aBTOHOMHBIH yHUBEPCHUTET |
Autonoma University of Madrid |
http://www.uam.es/), 1083

OBbeno
UO (Yuusepcuter OBbezo | University of Oviedo |
http://www.uniovi.es/), 1083

IHanbema
UIB (Yuusepcuret baneapckux octposos | Illes
Baleares University | http://www.uib.cat/), 1136

Canranjaep

IFCA (Muctutyt dusuku Kantabpuu
Vuusepcurera Kantadbpuu | Institute of Physics
of Cantabria of the University of Cantabria |
http://ifca.unican.es/), 1083

Canrbaro-ge-Komnocrena

USC (Vuusepcuter Canthsro-ae-Kommocrena |
University of Santiago de Compostela |
http://www.usc.es/), 1138

HUraausa

Aneccanapus

DiSIT UPO (/lemapramMeHT HayKu U
TEXHOJIOTUYECKHUX MHHOBAIIMM YHUBEpCUTETA
Bocrounoro IIeemonTa "Ameneo ABoraapo” |
Department of Science and Technological
Innovation of the University of Eastern
Piedmont Amedeo Avogadro |
https://www.disit.uniupo.it/), 1088



Accepaxu

INFN LNGS (HarmmonanbHast 1abopaTopus
I'pan-Cacco HanmonansHOro HHCTUTYTa
simepHol Gusuku | Laboratory Nazionali
del Gran Sasso of the National Institute
for Nuclear Physics | https://www.Ings.infn.it),
1100

bapu

DIF | (MexyHuBepcUTETCKUN QaKylIbTeT QU3NKN
YHUBEPCUTETA U MOJTUTEXHUIECKOTO
(akynprera bapu | Interuniversity Department
of Physics of the University and Polytechnic
of Bari | https://www.uniba.it/), 1088

INFN (HamnoHaapHbINH HHCTUTYT SIEPHON (DU3HKH,
oraenenue bapu | National Institute for Nuclear
Physics, Section of Bari |
http://www.ba.infn.it/), 1083, 1088

Poliba (ITonutexunueckuii yuusepcutet bapi |
Polytechnic University of Bari |
http://www.en.poliba.it/), 1088

bosonbs

INFN (HarmmoHanbpHBIN HHCTUTYT SIIEPHON (PU3HKH,
otnenenue bomonbu | National Institute for
Nuclear Physics, Section of Bologna |
http://www.bo.infn.it/), 1083, 1088

UniBo (bosonckuit yauepcuter | University
of Bologna | http://www.unibo.it/), 1088

bpeumms
UNIBS (Yuuepcurer bpemua | University
of Brescia | https://en.unibs.it/), 1088

Bepuesu

UPO (Yuusepcutet Boctounsiit [IbemoHT AMeneo
Asorazipo | Amedeo Avogadro Piemonte
Eastern University | http://www.unipmn.it/),
1088

Burep6o

UNITUS (Tockanckuii yausepcutet | University
of Tuscia | http://wwwa3.unitus.it/), 1077

I'enysn

INFN (HaumoHanbpHBIH HHCTUTYT siepHOM (QU3HKH,
orznenenue ['enyn | National Institute
for Nuclear Physics, Section of Genoa |
http://www.ge.infn.it/), 1083, 1096, 1119

Kanbsipn

INFN (HaruoHansHBIH HHCTHTYT SIIEPHON (DUBHKH,
oraenenue Kanbspu | National Institute
for Nuclear Physics, Section of Cagliari |
http://www.ca.infn.it/), 1088

UniCa (Yuusepcuret Kanbspu | University
of Cagliari | http://www.unica.it/), 1088

Karauus

INFN (HarmoHanbHBIH MHCTHTYT SIEPHOM QU3HKH,
ornenenue Karanuu | National Institute
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for Nuclear Physics, Section of Catania |
https://www.ct.infn.it/it/), 1088

INFN LNS (HauuoHanbHbIi HHCTHTYT SICPHOI
¢m3uku, KOxHas HalMOHANIBHAS Ta0OpaTOpH |
National Institute for Nuclear Physics, National
Laboratory of the South |
http://www.Ins.infn.it/), 1136, 1083

UniCT (Karanuiickuit yausepcuter | University
of Catania | http://www.unict.it/), 1088

Jlenbsipo

INFN LNL (HamnonansHBINH HHCTUTYT SA€PHON
¢bm3uku, HarmonansHas nmabopatopust JIeHbsIpo
| National Institute for Nuclear Physics, Legnaro
National Laboratories | http://www.Inl.infn.it/),
1088

Meccuna

UniMe (MeccuHCKUi YHUBEPCHTET |
University of Messina | http://www.unime.it/),
1149-2, 1136, 1088

Muian

INFN (HarmoHaabHbINH HHCTUTYT SAEPHON (DHU3HKH,
oraenenre Muana | National Institute
for Nuclear Physics, Section of Milan |
http://www.mi.infn.it/), 1083

UNIMI (Munauckuit ynusepcutert | University
of Milan | http://www.unimi.it/), 1099

Heanoanb
INFN (HarmmoHanpHBIN HHCTUTYT SA€PHON (HU3HKH,
otnenenne Heamosst | National Institute
for Nuclear Physics, Section of Naples |
http://www.na.infn.it/), 1135, 1136, 1083, 1096
Unina (HeanonuTanckuii yHUBEpCUTET
uMm. Opuapuxa Il | University of Naples
Federico Il | http://www.unina.it/), 1130

MaBus

INFN (HammoHanbHbINH HHCTUTYT siIepHON (U3KKH,
ornenenue [Tasuu | National Institute
for Nuclear Physics, Section of Pavia |
http://www.pv.infn.it/), 1083

UniPv (ITaBuanckuit yausepcutet | University
of Pavia | http://www.unipv.it/), 1088

Maxysn

INFN (HarmmoHasbHbINH HHCTUTYT siiepHON (U3HKH,
otnenenue [Tagyu | National Institute
for Nuclear Physics, Section of Padua |
http://www.pd.infn.it/), 1083, 1088

UniPd (ITagyanckuit ynusepcutert | University
of Padua | http://www.unipd.it/), 1138, 1088

Mepymka

INFN (HamuoHansHBIH HHCTUTYT SIIEPHON (DU3UKH,
ornenenue Ilepymxku | National Institute
for Nuclear Physics, Section of Perugia |
http://www.pg.infn.it/), 1083, 1096



IMu3a

INFN (HaruoHaabHbINH HHCTUTYT SIEPHON (DU3HKH,
oraenenue [Tu3er | National Institute for Nuclear
Physics, Section of Pisa | http://www.pi.infn.it/),
1135, 1081, 1083, 1096, 1151, 1127

Pum
CREF (LlenTtp Hayku u ucciaeI0BaHUNA DHPUKO
depmu | Enrico Fermi Center for Study
and Research | https://www.cref.it/), 1088
ENEA (MTanesiHCKOE HalTMOHATIBHOE areHTCTBO
110 HOBBIM TEXHOJIOT'UAM, SHCPI'€THUKE
U YCTOWYHBOMY 3KOHOMHYIECKOMY Pa3BUTHIO |
Italian National Agency for New Technologies,
Energy and Sustainable Economic Development
| http://www.enea.it/), 1146
INFN (HaumoHanbHbINH HHCTUTYT SiIEPHON (PU3UKH,
oraencaue Puma | National Institute for Nuclear
Physics, Section of Rome |
http://www.romal.infn.it/), 1083, 1088, 1096
Univ. "La Sapienza" (Pumckuii yHuBepcUTET
Jla Cammennia | University of Roma
"La Sapienza" | http://www.uniromal.it/), 1088
Univ. "Tor Vergata" (Pumckuii yaHuBepcuret
Top Beprara | University of Rome
"Tor Vergata" | http://web.uniroma2.it/), 1096

Cagnepno

INFN (HammoHasbHbINH HHCTUTYT SIEPHON (U3UKH,
otnenenue Casnepno | National Institute
for Nuclear Physics, Section of Salerno |
http://www.sa.infn.it/), 1088, 1099

Tpenro
UniTn (Yausepcuter Tpento | University
of Trento | http://www.unitn.it/), 1085

Tpuecr
INFN (HarmoHaapHbINH HHCTUTYT SIEPHON (DU3HKH,
ornenenue Tpuecra | National Institute
for Nuclear Physics, Section of Trieste |
http://www.ts.infn.it/), 1083, 1085, 1088
SISSA/ISAS (MesxayHapoHas IIIKoJIa TepeI0oBhIX
uccnenosanuii | International School
for Advanced Studies | http://www.sissa.it/),
1138
UNITR (Tpuectckuii yausepcurer | University
of Trieste | http://www.univ.trieste.it/), 1088
Typun
INFN (HammoHanbHbINH HHCTUTYT SIEPHON (DU3HKH,
ornenenue Typuna | National Institute
for Nuclear Physics, Section of Turin |
http://www.to.infn.it/), 1083, 1085, 1088, 1096
Polito (TypuHCKHIA TOIUTEX HUUECKUI
ynusepcuter | Polytechnic University of Turin |
http://www.polito.it/), 1088
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UniTo (TypuHCKHI YHHUBEPCHUTET |
University of Turin | http://www.unito.it/), 1136,
1138, 1088

®eppapa

INFN (HarmmoHanpHBIN HHCTUTYT siAepHON (DU3HKH,
otneneHue Oeppapsr | National Institute
for Nuclear Physics, Section of Ferrara |
http://www.fe.infn.it/), 1096

dDjopeHI A

INFN (HanuoHansHBIH HHCTHUTYT SIIEPHON (DU3UKH,
otnenenne Omopenmyu | National Institute
for Nuclear Physics, Section of Florence |
http://www.fi.infn.it/), 1083, 1096

dDoxxa
Unifg (Yausepcurer ®omxu | University of Foggia
| https://www.unifg.it/), 1088

®packaTn

INFN LNF (HaumoHalbHBII HHCTUTYT SAEPHOM
¢u3uku, HanmonanbHas 1abopatopus
Opackaru | National Institute for Nuclear
Physics, National Laboratory of Frascati |
http://www.Inf.infn.it/), 1138, 1083, 1088, 1096,
1151

Jpuue

EMFCSC (®ona Otrope Maitopana u LlenTtp
HayuHO# KynbTypsl | Ettore Majorana
Foundation and Centre for Scientific Culture |
http://www.ccsem.infn.it/), 1088

Ka3axcran

Aima-ATa

USD /INP/ (PecybnmrkaHCKOE TOCYAapCTBEHHOE
npeanpustue "MHCTHTYT sinepHOM GU3UKH"
MuHucTepcTBa 3HEpreTuku PecryOnnku
Kazaxcran | Institute of Nuclear Physics
of Ministry of Energy of the Republic
of Kazakhstan | http://www.inp.kz/), 1065,
1148, 1118, 1149-2, 1149-3, 1136, 1066, 1096,
1144, 1146, 1130, 1100, 1147, 1119

KazHY /KazNU/ (Ka3axckuii HallMOHAJIbHBIH
yHUBepcHTET nMeHH anb-Dapadu | Al-Farabi
Kazakh National University |
http://www.kaznu.kz/), 1149-2, 1136, 1138,
1130, 1139

HUN 5T® KasHY /IETP KazNU/ (Hayuno-
HCCIIEA0BATEIBCKUI HHCTUTYT
SKCIEPUMEHTAIILHON U TEOPETHUECKON (PU3UKH
JIoUepHEee TOCYJapCTBEHHOE IPEANPUATHE
Kazaxckoro HannoHamsHOTO YHUBEPCHUTETA
M. anp-Gapabdu | Institute of Experimental
and Theoretical Physics of the Al-Farabi Kazakh
National University | http://www.ietp.kz/), 1119

®TU /IPT/ (Hayuno-uccienopareabckas
opranuzanus “OU3NKO-TEXHUUECKUNH UHCTUTYT



| Physics - Techical Institute |
http://www.sci.kz/), 1065

AcrtaHa

A® PI'TI USI® /BA INP/ (Acranunckuit puman
Pecny6nmkaHCKOTro rocy1apCTBEHHOTO
npeanpustus "MacTutyTa simepHoit hpuznukn”
MuHucTepCcTBa YHEPreTHKN PecmyOanku
Kazaxcran | Branch of the Astana Institute
of Nuclear Physics of Ministry of Energy
of the Republic of Kazakhstan |
http://www.inp.kz/), 1118, 1129, 1131

EHY /ENU/ (EBpa3uiickuii HallnOHATBHBIN
yHuBepcuteT uM. JIbBa Hukonansuya I'ymunésa
| L.N. Gumilyov Eurasian National University |
http://www.enu.kz/), 1146, 1130, 1119, 1131,
1139

HY /NU/ (Ha3ap0OaeB yHUBEpCHUTET |
Nazarbayev University | http://nu.edu.kz/), 1131

Kb3bL1opaa

KasHUUMP /KazSRIRG/ (ToBapuiiectso
C OTpaHUYCHHOW OTBETCTBEHHOCTHIO
"Kazaxckuli Hay4YHO-HCCIEN0BATENbCKUI
uHCTHTYT pricoBozicTBa” | Kazakh Scientific
Research Institute of Rice Growing named after
I. Zhakhayev), 1146

KY /KU/ (KbI3bUTOpANHCKUH YHUBEPCUTET
um. KopkeiT Ata | Korkyt Ata Kyzylorda
University | https://korkyt.edu.kz/), 1146

Ycerp-Kamenoropek

BKT'Y /EKSU/ (Boctouno-Kazaxcranckuii
roCyapCTBEHHBIN yHIBepcuTeT M. CapceHa
Awmamxonosa | Sarsen Amanzholov East
Kazakhstan State University |
http://www.vkgu.kz/), 1139

Kaunana

BankyBep

TRIUMF (Kanaackuii HeHTp YCKOPEHHS 4aCTHII |
Canada's particle accelerator centre |
http://www.triumf.ca/), 1081, 1096

UBC (Yuusepcurer bpuranckoi Komym6um |
University of British Columbia |
http://www.ubc.ca/), 1096

Kopnep-bpyk

MUN (MeMopHanbHbI yHUBEPCUTET
Herodaynanenna - Kammyc I'penden |
Memorial University of Newfoundland -
Grenfell Campus | http://www.grenfell.mun.ca/),
1135

Momnpeannb

UdeM (Monpeansckuii yausepcuret | University
of Montreal | http://www.umontreal.ca/), 1137

ToponTo

YU (Yaupepcurer Mopx | York University |
https://www.yorku.ca/), 1096
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lepOpyk

UdeS (Illep6pykckuii yausepcutet | University
of Sherbrooke | https://www.usherbrooke.ca/),
1137

Kunp

Huxkocus
UCY (Kunpckuii yausepcuret | University
of Cyprus | http://www.ucy.ac.cy/), 1083

Kurai

I'yanuskoy

SYSU (Yuusepcuretr umenu CyHb SITceHa |
Sun Yat-Sen University |
https://www.sysu.edu.cn/sysuen), 1135, 1138

HNuan

CTGU (Kuraiickuii yausepcuret "Tpu ymienbs" |
China Three Gorges University |
http://eng.ctgu.edu.cn/), 1065

Jlanbuikoy

IMP CAS (MHCTHTYT COBpEMEHHOM (DU3UKH
Kuraiickoit akagemuu Hayk | Institute of Modern
Physics of the Chinese Academy of Sciences |
http://www.imp.cas.cn/), 1065, 1129, 1135,
1136, 1066, 1130

Hanbuan
NCU (Hanpuanckuii Yausepcuret | Nanchang
University | https://english.ncu.edu.cn/), 1138

Hexun

"Tsinghua" (Yuausepcurer Luuxya | Tsinghua
University | http://www.tsinghua.edu.cn/), 1065,
1137, 1083

CIAE (Kuraiickuit ”HCTUTYT aTOMHOW SHEPTHH |
China Institute of Atomic Energy |
http://www.ciae.ac.cn/), 1065, 1136, 1087,
1088, 1130, 1119

IHEP CAS (MuCcTHTYT DU3HKH BHICOKMX SHEPTHIA
Kuraiickoit akagemun Hayk | Institute of High
Energy Physics of the Chinese Academy of
Sciences | http://www.ihep.ac.cn/), 1065, 1118,
1135, 1083, 1085, 1087, 1099, 1146

ITP CAS (MHCTUTYT TeOpeTHUECKO# (HDU3UKH
Kuraiickoit akagemunu Hayk | Institute
of Theoretical Physics of the Chinese Academy
of Sciences | http://english.itp.cas.cn/), 1136

PKU (IMexunckuii yausepcuret | Peking University
| http://www.pku.edu.cn/), 1136, 1083, 1130

UCAS (YuuBepcurer Kuraiickoii akajeMuu HayK |
University of Chinese Academy of Sciences |
https://english.ucas.edu.cn/), 1065, 1138, 1130

Cuanb

NINT (CeBepo-3amnanHblit HHCTHTYT SCPHBIX
texuomoruii | Northwest Institute of Nuclear
Technology), 1146



Yxaunb

CCNU (LlenTpanbHblii KHTAaHCKHMA TTeIarormaecKmit
yHuBepcuteT; MHCTUTYT (hn3nku yacTu |
Central China Normal University; Institute
of Particle Physics | http://physics.ccnu.edu.cn/),
1065, 1066, 1087, 1088

HBUT (Texnonornueckuii yausepcuteT Xy0sii |
Hubei University of Technology |
http://www.hbut.edu.cn/), 1088

Xaiikoy
HNU (Xaitnansckuit yauBepcuteT | Hainan
University | http://en.hainanu.edu.cn/), 1135

XaH4kKoy

ZJU (UxoiasHcknii yHuBepcuteT | Zhejiang
University | http://www.zju.edu.cn/english/),
1083

XapOun

HEU (XapOuHcknii MH)KEHEPHBI YHHBEPCUTET |
Harbin Engineering University |
http://www.hrbeu.edu.cn/), 1149-2

XyuKoy

HU (Yuusepcurer Xywkoy | Huzhou University |
http://www.zjhu.edu.cn/), 1065

XIHbSAH

USC (Yuusepcuret FOxuoro Kurast | University
of South China | http://english.usc.edu.cn/),
1065, 1138

Xogou

ASIPP (MuctutyT Gusuku mia3Mel Kuraiickoit
akanemuu Hayk | Institute of Plasma Physics
of the Chinese Academy of Sciences |
http://english.ipp.cas.cn/), 1065, 1127

USTC (Kuraiickuii yHUBEpCHUTET HAYKH
u texHosoruit | University of Science
and Technology of China |
http://www.ustc.edu.cn/), 1065, 1088

I3nHanb
SDU (IllanpayHckwuii yauBepcutet | Shandong
University | http://en.sdu.edu.cn/), 1065

Hlanxai

Fudan (®ynanbckuii yausepcuret | Fudan
University | http://www.fudan.edu.cn/), 1065

SINAP CAS (Illanxaiickuii HTHCTUTYT NPUKJIAAHOM
¢u3uku Kuraiickoii akagemMnn HayK |
Shanghai Institute of Applied Physics
of the Chinese Academy of Sciences |
http://english.sinap.cas.cn/), 1065, 1088

VYa-1 /Univ./ (Yausepcuret [llanxas | Shanghai
University | https://en.shu.edu.cn), 1136, 1138
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Ky0a

I'aBana

ASC (KyOuHckas akajeMus HayK |
Academy of Sciences of Cuba |
http://www.academiaciencias.cu/), 1139

CEA (IleHTp nmepCreKTUBHBIX nccieaoBanuii Kyon
| Center for Advanced Studies of Cuba |
https://www.cea.cu/), 1077

CEADEN (LleHTp TeXHOIOTHYECKUX TPUMEHECHUI
U sJepHbIX pa3paborok | Centre
of Technological Applications and Nuclear
Development | http://www.ceaden.cu), 1088

CNEURO (KyOuHckuit ieHTp HepOoOHOIOTHH |
Cuban Neuroscience Center |
https://www.cneuro.cu/), 1077

CPHR (IleuTp paanani@ioHHOM 3aIUTHI X TUTHCHHI |
Center for Radiation Protection and Hygiene |
https://www.cphr.edu.cu/), 1077

INSTEC (BbIcuInit ”HCTUTYT TEXHOJIOTHIA
U MpuKiIaaHbIX Hayk | Higher Institute
of Technologies and Applied Sciences |
http://www.instec.cu/), 1065, 1149-2, 1066,
1086

UH (TaBanckuit Yausepcurer | University
of Havana | http://www.uh.cu/), 1146, 1077

Can-Xoce-ge-nac-Jlaxac

CENTIS (M3oTonusiit nentp "LIEHTU3" |
Center of Isotopes "CENTIS" |
http://www.centis.cu/), 1077

Ksbipreizcran

bumkex

BI'Y /BSU/ (bumkekckwuii ['ocymapcTBeHHBIH
Vuusepcurer uMm. K. Kapacaesa | Bishkek State
University named after K. Karasaev |
https://bhu.kg/en/), 1138

JlaTBus

Pura

ISSP UL (MHcTUTYT p3MKH TBEPIOTO Tena
JlatBuiickoro yHuBepcureta | Institute of Solid
State Physics of the University of Latvia |
http://www.cfi.lu.lv/), 1149-2

JluTBa

BusabHioc
VU (BunbHiocckuiit yausepeuter | Vilnius
University | http://www.vu.lt/), 1083

Kaynac

VMU (Yuusepcurer Burayraca Benukoro |
Vytautas Magnus University |
http://www.vdu.lt/), 1136



MAI'ATO

Bena

MATATD /TAEA/ (MexxayHapoJHOE areHTCTBO
10 aTOMHO¥H 3Hepruu | International Atomic
Energy Agency | http://www.iaea.org/), 1149-4,
1146

MaJubTa

Mcuaa
UM (MansTuiickuii yauBepcureT | University
of Malta | https://www.um.edu.mt/), 1088

Mexkcuka

Kyabsikan

UAS (ABroHoMHbIH YHuBepcuTeT CHHANOA |
Autonomous University of Sinaloa |
https://www.uas.edu.mx/), 1088

Mexuko

Cinvestav (ITeuTp mepeaoBbIX HCCIeI0BAHMIMA
HaI_II/IOHaJ'IBHOFO TMOJIUTEXHUYCCKOTO MHCTUTYTA
| Centre for Advanced Investigations
and Studies of the National Polytechnical
Institute | http://www.cinvestav.mx/), 1083,
1088

INCan (HarwioHaapHBIH HHCTHTYT paka |
National Cancer Institute |
http://www.incan.salud.gob.mx), 1107

UNAM (HauuoHanbHBIHA aBTOHOMHBIIH
yuuBepcutet Mekcuku | National Autonomous
University of Mexico (Mexico City) |
http://www.unam.mx/), 1065, 1118, 1136, 1066,
1088, 1119

IIy306.1a

BUAP (ABToHOMHBIN yHHBepcuTeT mTata [lys6ma
| Autonomous University of Puebla |
http://www.buap.mx/), 1065, 1083, 1088

Can-Jlyuc-Ilorocn

UASLP (ABTOHOMHBII YHUBEPCUTET
Can-Jlyuc-Ilotocu | Autonomous University
of San Luis Potosi | http://www.uaslp.mx/),
1096

MoJaagoBa

Kumnnes

NMB AHM /IMB ASM/ (UucTtutyT
MUKpPOOHOJIOTHHN ¥ OMOTEXHOJIOTUN AKaJeMHUN
Hayk Moumnossl | Institute of Microbiology
and Biotechnology of the Academy of Sciences
of Moldova | http://www.imb.asm.md/), 1146,
1132

UII® /IAP/ (MucTuTyT npukiiaaHoi Gpuznku
MunncrepcTBa 00pa3oBaHus, KyJIbTypHI
u uccnenoBanuii Pecyonmkun Mosnosa |
Institute of Applied Physics of the Ministry
of Education, Culture and Research of the
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Republic of Moldova |
http://www.phys.asm.md/), 1065
HX /IChem/ (MucTuTyT XuMun | Institute
of Chemistry | http://ichem.md/), 1146
MonalV /MSU/ (MonnaBckuii TOCyJapCTBEHHBIN
yauBepcuteT | Moldova State University |
http://usm.md/), 1107, 1127

MounroJuaus

Yaaun-barop

GCRA (T'eonorudeckuii HEHTP UCCIICNOBAHHUN 1
anamsa| Geological Center for Research and
Analysis | http://gcra.gov.mn/), 1146, 1130

IMDT MAS (MHCTHTYT MaTeMaTHUKH U HU(PPOBOI
TEXHOJIOTHH MOHTONIbCKON Akanemun Hayk |
Institute of Mathematics and Digital Technology
of the Mongolian Academy of Sciences |
https://imdt.ac.mn/), 1118, 1119

IPT MAS (MHCTHTYT (DM3UKH U TEXHOJIOTHH
Momnrounsckoii Axkagemun Hayk | Institute
of Physics and Technology of the Mongolian
Academy of Sciences | https://ipt.ac.mn/), 1065,
1149-1, 1149-2, 1137, 1087

MNUE (MoHroJibCKuii rocyaapCTBEeHHBIN
yHUBepcuTeT obpasoBanus | Mongolian
National University of Education |
http://mnue.mn/), 1066, 1139

MUST (MOHIOJIbCKHiT YHHBEPCUTET HAYKH
u texHosoruu | Mongolian University
of Science and Technology |
http://www.must.edu.mn/), 1119

NRC NUM (IleHTp simepHbIX UCCIEI0BAaHUI
MOHI0JIbCKOT'0 TOCYIAPCTBEHHOTO
yuuBepcutera | Nuclear Research Center
of the National University of Mongolia |
http://nrc.num.edu.mn/), 1146

NUM (MoOHTONbCKHI TOCy1apCTBEHHBIH
yauBepeuteT | National University of Mongolia
| http://www.num.edu.mn/), 1077, 1139

Hupepaanabl

Amcrepaam

AUAS (AmcTepaaMCcKuii YHUBEPCUTET
npUKIaaHBIX Hayk | Amsterdam University
of Applied Sciences |
https://www.amsterdamuas.com/), 1088

NIKHEF (HaumoHanbHbIi HHCTUTYT CyOaTOMHOIM
¢usuku | National Institute for Subatomic
Physics | http://www.nikhef.nl/), 1081, 1088

Yrpexr
UU (Yrpexrckuit yausepeutet | Utrecht University
| http://www.uu.nl/), 1088

JiiHAX0BEH

TU/e (Texunueckuii yHUBEPCUTET DHUHIXOBEHA |
Eindhoven University of Technology |
https://www.tue.nl/en/), 1083



HoBas 3eaanaus

KpaiicTtuepu

UC (Yuusepcuret Kenrepoepu |
University of Canterbury |
http://www.canterbury.ac.nz/), 1083

OxkJj1enng

V-1 /Univ./ (OkieHaCKHi YHUBEPCHTET |
University of Auckland |
http://www.auckland.ac.nz/), 1083

Hopserus

Bepren

HVL (YHuBepcuTeT NpUKIAJAHBIX HAYK 3amajaHon
Hopseruu | Western Norway University
of Applied Sciences | https://www.hvl.no/en/),
1088

UiB (Beprenckwuii yausepcuteT | University
of Bergen | http://www.uib.no/), 1136, 1088

Ocao
UiO (Yuusepcuter Oco | University of Oslo |
http://www.uio.no/), 1136, 1088

Tencoepr

USN (Vuusepcuter FOro-Bocrounoit Hopseruu |
University College of Southeast Norway |
https://www.usn.no/english/), 1088

IHakucran

Hcaamadan

COMSATS (Yuuepcurer COMSATS
B Ucnamabane | COMSATS University
Islamabad | https://www.comsats.edu.pk/), 1088

PINSTECH (TTakucTaHCKUit HHCTUTYT SICPHBIX
uccienoBanuii u rexuosoruii | Pakistan Institute
of Nuclear Science and Technology), 1088

QAU (YuuBepcurer uM. Kann-u Azama |
Quaid-i-Azam University |
http://www.qau.edu.pk/), 1083

Ilepy

JIuma

PUCP (ITarckuit katonuueckuii yausepcuret [lepy
| Pontifical Catholic University of Peru |
https://www.pucp.edu.pe/), 1088

Hoapma

Benocrok

UwB (Yuausepcuret B benocroxke | University
of Bialystok | http://www.uwb.edu.pl/), 1149-2,
1138

Bapmagsa
IEP WU (MHCTHTYT 3KCIIepUMEHTaTbHON QU3UKH
Bapmagckoro yausepcurera | Institute

* COTpyAHMYECTBO MOKET ObITh OFPAHMYEHO YCIOBUAMH,
MPUHATHIMU TOCYIapPCTBOM B OTHOCTOPOHHEM HOPSIIKE.
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of Experimental Physics of Warsaw University |
http://en.ifd.fuw.edu.pl/), 1085
UW (BapmaBckuit yauBepcutet | University
of Warsaw | http://www.uw.edu.pl/), 1136, 1083
WUT (BapuiaBckuii MoIHTEXHUIECKUI
yuuBepcutet | Warsaw University
of Technology | http://www.pw.edu.pl/), 1085,
1088

Bpousas

UW (BporyiaBckuii yHUBEPCHTET |
University of Wroclaw |
http://www.uni.wroc.pl/), 1138, 1146

WUT (BporytaBckuii TEXHOTOTHYECKHUH
yuauBepcutet | Wroclaw University of Science
and Technology | http://www.pwr.edu.pl/), 1137

I'manbck

GUT (I'naHbCKUMI MOTUTEXHUIECKUH YHUBEPCUTET
| Gdansk University of Technology |
http://pg.edu.pl/), 1146

KaroBuue

US (Cunesckuit ynuBepcutet B KaToBumax |
University of Silesia in Katowice |
http://www.us.edu.pl/), 1135

Kpaxos

AGH (Hay4Ho-TeXHUYECKHI YHUBEPCHUTET |
University of Science and Technology |
http://www.agh.edu.pl/), 1083, 1088

AGH-UST (I'opHO-MeTaiTypruueckas akagemus
M. CranucnaBa Cramuka B Kpakose Hayuno-
texunueckuit yausepcutet | AGH University
of Science and Technology |
http://www.agh.edu.pl/), 1083

INP PAS (MuCcTHTYT sinepHO GU3UKU
uM. ['enpuxa HeBonunuansckoro Ionbckoit
akazemuu Hayk | Henryk Niewodniczanski
Institute of Nuclear Physics of the Polish
Academy of Sciences | http://www.ifj.edu.pl/),
1135, 1136, 1088, 1146

JU (Sremnonckuit yausepcutet B Kpakose |
Jagiellonian University in Krakow |
http://www.uj.edu.pl/), 1138

Jlonsn
UL (Jlomzunckuit yausepeutet | University
of Lodz | http://www.uni.lodz.pl/), 1146

JIxo0auH

UMCS (YuuBepcutet uM. Mapun Kropu-
CkionoBckoii | Marie Curie-Sklodowska
University in Lublin | http://www.umcs.pl/),
1136, 1146



Onoune
UO (Omnonbckuit yausepcutet | University
of Opole | http://www.uni.opole.pl/), 1146

OT1BouK (CBepK)

NCBJ (HarroHaapHbIH EHTP SOEPHBIX
uccnenosanuii | National Centre for Nuclear
Research | http://www.ncbj.gov.pl/), 1135, 1136,
1083, 1085, 1088, 1146

IHo3nanb

AMU (Yuusepcurer uM. Anama Murkesnda
B [lo3nanm | Adam Mickiewicz University
in Poznan | http://www.amu.edu.pl/), 1146

IMopryraaus

ABelipy
UA (Aseiipycckuii yauBepcuteT | University
of Aveiro | http://www.ua.pt/), 1138, 1085

Koumopa
UC (KoumOpckuii yausepcuret | University
of Coimbra | http://www.uc.pt/), 1135

Jluccabon

LIP (JTaboparopwust mprubOpOCTpOCHHS
Y 9KCTIIEPUMEHTAIIbHOM (DU3UKK YaCTHII |
Laboratory of Instrumentation and Experimental
Particle Physics | http://www.lip.pt/), 1085

PecnyOsiuka Kopest

HNHuxon

Inha (VuuBepcurer Muxa | Inha University |
https://eng.inha.ac.kr/), 1088

Kannbin

GWNU (HaunoHanbHBIH YHUBEPCUTET
Kannbia-Bonpky | Gangneung-Wonju National
University | http://www.gwnu.ac.kr/), 1088

KBanmxy

CNU (HaunonanbHbli yHUBepcuTeT YoHHAM |
Chonnam National University |
http://www.jnu.ac.kr/), 1083

Ilycan

PNU (ITycanckuii HAaIMOHANBHBIA YHUBEPCHUTET |
Pusan National University |
http://www.pusan.ac.kr/), 1088

IIxoxan

PAL (ITxoxaHckast yCKOpUTEIbHAS JIA00paTOPHS |
Pohang Accelerator Laboratory |
http://pal.postech.ac.kr/), 1146

Ceya

Dawonsys (Kommanus "Dawonsys Co., Ltd" |
Company "Dawonsys Co., Ltd" |
http://www.dawonsys.com/), 1146

Konkuk Univ. (Yaueepcurer Konkyk | Konkuk
University | http://www.konkuk.ac.kr/), 1088

KU (Yuusepcuret Kopé | Korea University |
http://www.korea.edu/), 1083
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SJU (Vuusepcurer Cemxon | University of Sejong |
https://eng.sejong.ac.kr/index.do/), 1083, 1088

SKKU (YuuBepcuter COHIOHIBaH |
Sungkyunkwan University |
http://www.skku.edu/), 1083

SNU (Ceynbckuii HaIMOHANBHBIN YHUBEPCHUTET |
Seoul National University |
http://www.en.snu.ac.kr/), 1136, 1083

Yonsei Univ. (Yausepcuret Ence |
Yonsei University | https://www.yonsei.ac.kr/),
1083, 1088

THha:xoH

IBS (MuCTHTYT (DyHAaMEHTATBHBIX HAYK |
Institute for Basic Science |
http://www.ibs.re.kr/), 1136, 1130

KAERI (Kopetickuii ncciienoBaTeIbCKUil HHCTUTYT
aTomHoi 3Hepruu | Korea Atomic Energy
Research Institute | http://www.kaeri.re.kr/),
1146

KIST (Kopeiickuii HHCTUTYT Hay49HOMR
U TexHosoruueckoi nadopmarn | Korea
Institute of Science and Technology Information
| https://eng.kist.re.kr/kist_eng/main/), 1083,
1088

YoHKy

JBNU (Hanmonanbhelit yausepcuteT YoHOYK |
Chonbuk National University |
http://www.cbnu.edu/eng/), 1136, 1088

YxoHaxy

CBNU (YyHrOyKCcKuil HAIMOHATHHBIHA
yuusepcuret | Chungbuk National University |
http://www.cbnu.ac.kr/), 1088

Poccus

ApXaHrejbcK

CADY /NArFU/ (denepanbHOe TocyapCTBEHHOE
aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BhIcIIero o0pazoBanus "CeBepHBII
(ApkTHrueckwii) penepaibHbIN YHUBEPCUTET
um. M.B. JTomonocosa" | Northern (Arctic)
Federal University named after M.B.
Lomonosov | http://narfu.ru/), 1146, 1119, 1126,
1139

CI'MY /NSMU/ (®enepanbHOE rocy1apCTBEHHOE
010/KeTHOE 00pa30BaTEIILHOE YUPEKICHNE
BbICIIEro oopasoBanus "CeBepHBIi
roCyJapCTBEHHbI MEAUIIMHCKUI YHUBEPCUTET"
Munuctepcta 3apaBooxpanenus PO | Northern
State Medical University |
http://www.nsmu.ru/), 1139

Bearopon

Benl'Y /BelSU/ (denepanbHOE TOCY1apCTBEHHOE
ABTOHOMHOE 00pa30BaTe/IbHOC YUPEHKICHUES
BBICIIIEr0 00pa3oBanus "benropoackuii
TOCYJapCTBEHHBIN HAI[HOHATBHBIH



HCCIIEI0BATEIbCKHI YHUBEPCUTET" |
Belgorod National Research State University |
http://www.bsu.edu.ru/), 1065, 1087, 1097,
1150, 1139

Oponaau Bakyym (OOO "Opsuau Bakyym" | LLC
"Erendi Vakuum®), 1150

Bopox

HNBBB PAH /IBIW RAS/ (®enepanpHoe
rOCyIapCTBEHHOE OIOKETHOE YUPEKIACHHE
Haykd "MHCTUTYT OMONOTHN BHYTPEHHUX BOJ
nm. W.J1. ITanaamaa Poccuiickoil akageMun
nayk" | Federal State Budgetary Institution
of Science "1.D. Papanin Institute
for the Biology of Inland Waters of the Russian
Academy of Sciences" | http://ibiw.ru/), 1146

N®3 PAH /IPE RAS/ (DenepanbHoe
TOCYJapCTBEHHOE OI0/PKETHOE YUpEkKACHUE
Hayk# "MHCTUTYT HU3HKH 3eMITH
uM. O.10. llImuara Poccuiickoit akageMuun
nayk" | Federal State Budgetary Institution
of Science "Schmidt Institute of the Physics
of the Earth of the Russian Academy
of Sciences" | http://www.ifz.ru/), 1077

BaaaguBocTok

JAB®Y /FEFU/ (®enepanpHOE TOCYIApCTBEHHOE
aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE
BEICIIero 00pa3oBanus “J]anbHEBOCTOYHBIH
benepanbHblii yauBepcuret” | Far Eastern
Federal University | http://dvfu.ru/), 1135, 1136,
1137, 1147, 1077, 1119, 1139

HAITY IBO PAH /IACP FEB RAS/
(denepanbHOE OIOIKETHOE TOCYIAPCTBEHHOE
yupexaeHne HayKu IHCTUTYT aBTOMaTHKHU
Y TIPOIIECCOB yIIpaBiieHus J|aapHEeBOCTOYHOTO
otneneHns Poccuiickoi akaqeMin HayK |
Institute of Automation and Control Processes
FEB RAS | https://www.iacp.dvo.ru/), 1118

THUBOX /PIBOC/ (TuxookeaHCKUN HHCTUTYT
ounoopraamueckoir xumun uM. I'.b. Ensikoa
HansaeBoctouHoro otaeneHust PAH |
G.B. Elyakov Pacific Institute of Bioorganic
Chemistry | http://www.piboc.dvo.ru/), 1077

BiaagukaBka3s

BTC "Bactuk" /VTC "Baspik"/ (O6rectBo
C OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Binagukaskasckuil TexHonoruueckuit Lientp
"bacriuk" | Vladikakaz Technological Centre
"Baspik" | http://baspik.all.biz/), 1087, 1150

COI'Y /NOSU/ (®enepanbpHOE OFOKETHOES
TOCYJJAPCTBEHHOE YUPEKICHUE BBICIIIETO
obpazoBanus "CeBepo-OceTHHCKHN
rOCYJapCTBEHHBIH YHUBEPCUTET
um. K.JI. Xeraryposa" | North-Ossetian State
University named after K.L. Khetagurov |
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http://www.nosu.ru/), 1065, 1118, 1081, 1087,
1146, 1119, 1107, 1139

Boponex

BI'Y /VSU/ (®enepanbHOE TOCY1apCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKISHIE
BBICIIEr0 00pa3zoBaHus “"BopoHekckuit
rocynapcTBeHHbI yHuBepcutet” | Voronezh
State University | http://www.vsu.ru/), 1138,
1146, 1130, 1100, 1119, 1139

I'aTunna

HUIL KU ITNAD /NRC KI PNPY/ (Penepanbraoe
rOCYIapCTBEHHOE OI0PKETHOE yUpEexkACHHE
"IleTepOyprckuii HHCTUTYT SIIEPHOU QU3UKU
M. B.I1. KoncrantuHoBa" HanonansHoro
HCCIeA0BAaTENBCKOro HeHTpa "KypuaToBckuit
unctutyt" | Federal State Budgetary Institution
"B.P. Konstantinov Petersburg Nuclear Physics
Institute" of the National Research Centre
"Kurchatov Institute" |
https://www.pnpi.nrcki.ru//), 1065, 1118,
1149-2, 1149-3, 1149-4, 1136, 1083, 1085,
1088, 1150, 1146, 1100, 1119

I'po3ubri

UI'TTY /CSPU/ (DenepanbpHOE TOCYAapCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKISHUE
BhICIIEr0 00pazoBanus “HeueHckuit
rOCYyJIapCTBEHHBIN NeJarornyecKuit
yuusepcutet” | Chechen State Pedagogical
University | https://chspu.ru/), 1146

Ur'y /CheSU/ (denepanbHOE rocyaapcTBEHHOES
010/DKeTHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BEICIIIEro 00pa3oBaHus ""YedeHCKuit
roCyJapCTBEHHbIN YHUBEPCUTET
um. A.A. Kagsiposa" | Kadyrov Chechen State
University | https://chesu.ru/en/), 1139

JAumMuTpoBrpan

I'HIT HUMAP /SSC RIAR/ (AxunonepHoe
o6mectBo "['ocyqapcTBEHHBIN HAYYHBIH IEHTP -
HayuHo-uccnenoBaTeabCKuil MHCTUTYT
aTOMHBIX peakTopoB" Ilpennpustue
rockopraparuu "Pocarom™ | Joint Stock
Company "State Scientific Centre Research
Institute of Atomic Reactors" Rosatom State
Nuclear Energy Corporation |
http://www.niiar.ru/), 1130

JoaronpyaHbit

M®TU /MIPT/ (PenepanbHOe TOCYyAapCTBEHHOE
ABTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE
BhICIIIET0 00pazoBaHus “"MOCKOBCKUH pH3HKO-
TEXHUYECKUH MHCTUTYT (HAMOHATBHBIN
UCCIIeI0BaTeNIbCKHI yHIBepeuTeT) * | Moscow
Institute of Physics and Technology (State
University) | http://mipt.ru/), 1065, 1149-2,
1149-3, 1136, 1138, 1066, 1146, 1132, 1107,
1131, 1139, 1117



Jlonenk

Hou®TU /DonlPE/ (I'ocymapcTBenHOE
yupexaenue "Jloneuknit pu3nKo-TeXHUIEeCKUH
uHCTHTYT M. A.A. INankuna" | Donetsk Institute
for Physics and Engineering named after
A.A. Galkin | http://www.donfti.ru/), 1146

dyOna
I'oc. ya-1 "[Iy6na" /Dubna Univ./ (OenepanprOe

rocyJapcTBeHHOE O10KeTHOEe 00pa3oBaTeIbHOE
yupeXIeHHEe BhICHIEr0 00pa3oBaHusI
"Vuusepcurer "J{yona" | Dubna State
University | http://www.uni-dubna.ru/), 1118,
1149-2, 1149-3, 1135, 1146, 1100, 1119, 1139

JmamanT /Diamant/ (OGIIecTBO ¢ OTpaHUICHHOMN
OTBETCTBEHHOCTHIO "/Iamant" | Diamant LLC |
http://diamant-sk.ru/), 1146

WIIN "Owmera" /IAS "Omega"/ (O6miecTBO ¢
OrPaHUYECHHOU OTBETCTBEHHOCTHIO "MHCTUTYT
MEPCIIEKTUBHBIX HUCCieaoBanuii "Omera" |
Institute for Advanced Studies "Omega" |
http://dubna-oez.ru/), 1150, 1107

NOTII /IPTP/ (AkmioHepHOE 00IIECTBO
"MHCTUTYT PU3NKO-TEXHUUECKUX TpodeM”
rockopropaiuu "Pocatom” | Institute
of Physical and Technical Problems JSC |
https://iftp.ru/), 1150, 1130, 1107

093 "Nyoua" /SEZ "Dubna"/ (Ocobas
SKOHOMMYECKAsl 30Ha TEXHUKO-BHEAPEHUECKOTO
tuna "/lyona" | Special Economic Zone
of Technical-Innovative type "Dubna" |
http://oezdubna.ru/), 1118

Oumman MI'Y /MSU Branch/ (®enepanproe
roCyJapcTBeHHOE OI0/PKETHOE 00pa3oBaTeIbHOE
yupexJIeHHEe BhICHIEr0 00pa3oBaHUs
MoCKOBCKHI rOCYJapCTBEHHBIA YHUBEPCUTET
uM. M.B. Jlomonocosa ®wiman MI'Y
B 1. [Iyone | Federal State Budget Educational
Institution of Higher Education
M.V. Lomonosov Moscow State University
MSU Branch in Dubna | https://msu-dubna.ru),
1119, 1107

LIKC "Iyona" /SCC "Dubna"/ (Lleatp
KocMuUecKo cBsi3u "JlyoHa", drmman
denepabHOTO TOCYIAPCTBEHHOTO YHUTAPHOTO
npeanpusitus "Kocmuueckas cszp” | “Dubna”
Satellite Communication Centre, Branch
of the Federal State Unitary Enterprise "Russian
Satellite Communication Company" |
http://www.rscc.ru/), 1118

Exarepunoypr

NOM YpO PAH /IMP UB RAS/ (®enepanbroe
rOCYJapCTBEHHOE OI0/DKETHOE YUpexKACHUE
Hayku "MHCTHTYT QU3NKH METAJIIIOB
uM. M.H. MuxeeBa YpaiabCKoro otTieieHust
Poccwuiickoit akanemun Hayk" | Federal State
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Budgetary Institution of Science
"M.N. Mikheev Institute of Metal Physics
of Ural Branch of the Russian Academy
of Sciences" | http://www.imp.uran.ru/), 1149-2,
1149-3

Yp®@V /UrFU/ (®enepanbHoe ToCy1apcTBEHHOE
ABTOHOMHOC€ 06p330BaTeJ'H>H06 YUYpPCKIACHUEC
BEICITIETO 00pa3oBaHus Y parbCKuit
(enepanbHbBI YHUBEPCUTET UM. TIEPBOTO
npesugenta Poccun b.H. Enpunna" (Ypanbckuit
nonutexunueckuii yausepeutet) | Urals Federal
University named after the First President of
Russia B.N. Yeltsin | http://urfu.ru/), 1149-2,
1146, 1139

EasbikaeBo

Cupnyc. Kysb6acc /Sirius. Kuzbass/
(I'ocynapcTBeHHOE aBTOHOMHOE YUpEKIECHUE
JIOTIOTHATETHHOTO 00pazoBaHus KemepoBckoit
obnactu "PernoHanbHbIN IEHTP BHISBICHUS,
MOJJICPXKKU U Pa3BUTHUS CIIOCOOHOCTEH
Y TAJAHTOB y JieTed u Mosonaexu "Cupuyc.
Kys6acc" | Regional center for search,
supporting and developing abilities and talents
among children and youth "Sirius. Kuzbass" |
https://kemsirius.ru/), 1146

KykoBcknit

TEXHOJIOI'S /TECHNOLOGY/ (O6miecTBO
C OIPaHUYECHHOUW OTBETCTBEHHOCTHIO
"TEXHOJIOTUS" | LLC "TECHNOLOGY™" |
https://geliy24.ru/), 1065

OM3 um. B.M. MsicumieBa /MDB/ (Akmimonepaoe
0011ecTBO "DKCIIePUMEHTAIBHBIH
MaITHHOCTPOUTEILHBIN 3aBOJT
nm. B.M. Mscummesa" | Joint Stock Company
"Myasishchev Design Bureau" |
http://www.emz-m.ru/), 1083

HNBanoBo

UBI'Y /ISU/ (PenepanbHOE TOCyAapCTBEHHOE
010/DKeTHOE 00pa30BaTEIIbHOE YUPEIKICHNE
BBICIIIEro 00pa3oBanus "MBaHOBCKHIA
rocynapcTBeHHbIH yHuBepcuteT” | Ivanovo State
University | http://ivanovo.ac.ru/), 1139

UI'XTY /ISUCT/ (denepanbHOe TOCY1apCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKICHUE
BhICIIEr0 00pazoBaHus "MIBaHOBCKHIA
rOCyJIapCTBEHHBIN XMMUKO-TEXHOJIOTHYECKUI
yauBepcutet” | lvanovo State University
of Chemistry and Technology | http://isuct.ru/),
1146, 1131

HNxeBck

Yal'y /UdSU/ (©enepanbHoe TocyaapcTBEHHOE
010/KeTHOE 00pa30BaTEIFHOE YUPEIKICHNE
BBICITIETO 00pa3oBaHus "'Y IMypTCKHMA
rocynapcTBeHHbIi yHuBepcutet” | Udmurt State
University | http://udsu.ru/), 1146



Hpxyrek

Ury /ISU/ (denepanbHOE TOCYIapCTBEHHOE
OroKeTHOE 00pa30BaTEIbHOE YUPEKICHHIE
BhIcIero oOpazoBanus "UpkyTckuit
rocynapcTBenHblit yauepeutet” | Irkutsk State
University | http://isu.su/), 1148, 1135, 1099,
1119, 1139

NIACTY CO PAH /ISDCT SB RAS/ (®enepansHOe

rOCyIapCTBEHHOE OI0KETHOE YUPEKIACHHE
Haykd "MHCTUTYT NTMHAMUKHI CUCTEM U TEOPUU

ynpasneHus uMm. B.M. MatpocoBa Cubupckoro

otaenenus Poccuiickoit akameMun HayK" |
Federal State Budgetary Institution of Science
"Matrosov Institute for System Dynamics
and Control Theory of the Siberian Branch
of the Russian Academy of Sciences" |
http://www.idstu.irk.ru/), 1135

JIMH CO PAH /LI SB RAS/ (®enepanbroe
rOCyIapCTBEHHOE OI0KETHOE YUPEKICHHE
HaykH "JIMMHOJIOTMYECKUI HHCTUTYT

Cubupckoro otaenenus Poccuiickoii akagemun

nayk" | Federal State Budgetary Institution

of Science "Limnological Institute

of the Siberian Branch of the Russian Academy
of Sciences" | http://www.lin.irk.ru/), 1146

Kazanb

Komnpeccopmari /Compressormash/ (OTkpbiTOE
aKIoHepHoe 00mecTBo "KazaHckuit 3aBoj
KOMIIPECCOPHOTO MAITMHOCTPOCHUS
"Kazanpkommpeccopmair” | Open Joint Stock
Company "Kazancompressormash" |
http://compressormash.ru/), 1065

K®Y /KFU/ (DenepasibHOE TOCYIapCTBEHHOES
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BEICIIEro oOpa3oBanus "KazaHckwuid
(ITpuBomkckwmit) henepaibHblil yHUBEpCUTET" |
Kazan (Volga Region) Federal University |
http://kpfu.ru/), 1149-2, 1149-3, 1138, 1139,
1117

CIIELIMAII /Spetshmash/ (O01iecTBo ¢
OrpaHHYEHHOH 0TBETCTBEHHOCTHIO "HayuHo-

npousBozcTBeHHoe npennpuarue CITELIMAILI"

| Ltd. "Research and Productio Enterprise
Spetshmash" | http://spmsh.ru/), 1065

®UI] KasHI[ PAH /FRC KazSC RAS/
(DenepanbHBIN HCCISTOBATEIBCKUHN IIEHTP
"Kazanckuil Hayunsiii neHTp Poccuniickoin
akanemuu Hayk" | Federal Research Center
"Kazan Scientific Center of the Russian
Academy of Sciences" | https://knc.ru, 1149-2,
1077

Kanununrpan

B®Y um. U. Kanta /IKBFU/ (denepanbHoe
rOCy/IapCTBEHHOE aBTOHOMHOE
00pa3zoBaTeIbHOE YUPEKICHUE BHICIIICTO
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o0OpazoBanms "banTHcKuil dhenepanbHbIi
yHuBepcuteT uM. Mimmanyuna Kanra" |
Immanuel Kant Baltic Federal University |
http://www.kantiana.ru/), 1149-2, 1146

Koctpoma

KT'Y /KSU/ (DenepanbHOE TOCY1apCTBEHHOE
Or0/KeTHOE 00pa30BaTEIbHOE YUPEKICHNE
BEICIIIETO oOpa3oBanus "KocTpoMckoit
rOCYJapCTBEHHBIH YHUBEPCUTET
um. H.A. Hekpacosa" | Kostroma State
University | http://ksu.edu.ru/), 1139

Kpacnonap

Ky6I'Y /KSU/ (DenepanbHOE TOCYIaPCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKISHIE
BEICIIIEro oopasoBanus "KybaHckuid

rocynapcTBeHHbIi yauBepcutet” | Kuban State
University | http://kubsu.ru/), 1131, 1139

Kpacnosipck

HNd CO PAH /KIP SB RAS/ (denepanbHoe
roCyJapCTBeHHOE OI0/PKETHOE yUpexKIeHHEe
Hayk# "MHCTUTYT QU3NKH
M. JI.B. Kupernckoro CuOHpCKOTo OT/AEICHHS
Poccuiickoii akamemun Hayk" | Federal State
Budgetary Institution of Science "Kirensky
Institute of Physics, Siberian Branch of the
Russian Academy of Sciences" |
http://www.kirensky.ru/), 1149-2

CoVY /SibFU/ (DenepanbHOe rocy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHHE
BhICIIero oOpazoBanus "Cubupckuii
dbenepanpubiii yausepcuret” | Siberian Federal
University | http://www.sfu-kras.ru/), 1149-2

OUII KHII CO PAH /FRC KSC SB RAS/
(denepanbHBI HCCIEIOBATEILCKUH IEHTP
"KpacHosapckuii HayuHbli 1eHTp Cubnupckoro
oraenenus Poccuiickoit akanemun HayK" |
Federal Research Center "Krasnoyarsk Science
Center of the Siberian Branch of the Russian
Academy of Sciences" | https://ksc.krasn.ru),
1149-2

MockBa

"AsumyT-®otonukc" /*Azimuth-Photonics"/
(000 "Kommanus "ASUMYT ®OTOHUKC" |
"Azimuth-Photonics" | http://www.azimp.ru/),
1086

"Ksaut-P"/"Kvant-R"/ (O6mecTBO
C OTPaHMYCHHOMN OTBETCTBEHHOCTHIO "KBaHT-P" |
"Kvant-R" Ltd.), 1107

"CHUUIT" /"SNIIP"/ (Axioneproe OO1iecTBO
"Criennan3upOBaHHbIN HAyYHO-
UCCIIEI0BATENbCKUNA HHCTUTYT
npubopoctpoerus” | JSC "SNIIP" |
https://www.sniip.ru/), 1146

"®OMOC-MATEPHAJIC" /"FOMOS-
MATERIALS"/ (OtkpbITOE akunoHEpHOE



o6mectBo (OAQ) "OOMOC-MATEPUAJIC" |
Open Joint Stock Company "FOMOS-
MATERIALS" | http://newpiezo.com/), 1086

AO "1 "Kpucran" AkuuoHepHoe 00IIeCTBO
" uzatin-uentp "Kpucrax” | Joint-stock
company "Design Center "Crystal", 1126

AO "MHPXV" /SC "IASRWA"/ (Ax1irioHepHOE
obmiecTBo "Mexo01acTHOE HAyYHO-
peCTaBpalMOHHOE Xy J0KECTBEHHOE
ympasienue" | Interregional Agency
for Scientific Restoration of Works of Art |
http://mnrhu.ru/), 1146

AO "BHUMHM" /SC "VNIINM"/ (AktmonepHoe
00111eCTBO "BBICOKOTEXHONOTHYECKUI HAYIHO-
HCCIIE0BATENbCKUN HHCTUTYT HEOPTraHUIECKUX
MaTepuaioB UM. akamemuka A.A. bodsapa |
Stock Company "A.A. Bochvar High-
Technology Research Institute of Inorganic
Materials" | http://www.bochvar.ru/), 1149-1,
1149-4

BHUUA /VNIIA/ (OenepanbHoe rocyaapcTBEHHOE
yHUTapHOE npeanpusitue "Beepoccuiickuit
Hay“IHO'I/ICCHCIIOBaTCHLCKI/Iﬁ HHCTUTYT
aBromatuku uM. A.JI. Jlyxosa"
l'ocyaapcTBeHHON KOpHOpaUu IO aTOMHOM
suepruu "Pocarom” | Federal State Unitary
Enterprise "All-Russian Research Institute
of Automatics" Russian Federal Atomic Energy
Agency | http://www.vniia.ru/), 1146

BDU /VEI/ (PenepanbHoe TocyaapcTBEHHOE
YHUTapHOE npennpusitue "Beepoccuiickuit
JJIEKTPOTEXHUYECKUI HHCTUTYT
um. B..JIenuna" | Federal State Unitary
Enterprise "All-Russian Electrotechnical
Institute” | http://www.vei.ru/), 1065

FANII MI'Y /SAI MSU/ (I'ocynapcTBeHHBIH
acTpoHOMHUYeCKHii MHCTUTYT uM. [lITepubepra
®denepanbHOTO TOCYIaPCTBEHHOTO
ABTOHOMHOI'O 00pa30BaTEJIbHOTO YUPEKICHNUS
BEICIIET0 00pa3oBaHus “"MOCKOBCKOTO
rOCy/IapCTBEHHOTO YHHUBEPCUTETA
uM. M.B. JlomonocoBa" | Sternberg
Astronomical Institute of the M.V. Lomonosov
Moscow State University |
http://www.sai.msu.ru/), 1138, 1077, 1117

Ienuitmarnn /Geliymash/ (OtkpbiToe akunoHepHoe
obmrecTBo "HaydHO-IPON3BOACTBEHHOE
o6benuuenne "TEJIMIUMALLL" | Open Joint
Stock Company "Researching and Production
Association "Geliymash" | http://geliymash.ru/),
1065

'MW /SIAS/ (DenepanbHOE TOCYAapCTBEHHOE
O10/KETHOE HayYHO-HCCIIE0BATENECKOE
yupexaeHue "I'ocy1apcTBeHHBIN HHCTUTYT
nuckyccTBo3Hauus” | State Institute for Art
Studies | http://sias.ru/), 1146
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I'MKM3 "MK" /SM "MK"/ (®enepaiproe
rOCyIapCTBEHHOE OI0PKETHOE yUpexACHUE
KynbTypbl " '0ocyaapcTBEHHBIN HCTOPUKO-
KYJbTYPHBII My3ei-3an10Be THUK "MOCKOBCKHI
Kpemis" | Federal State Institution "State
Museum "Moscow Kremlin" |
http://www.kreml.ru/), 1146

I'MH PAH /GIN RAS/ (®enepamsHOe
rOCyIapCTBEHHOE OI0PKETHOE yUpEexkACHUE
Hayku "T'eonornuecknit ”HCTUTYT Pocculickon
akanemuu Hayk" | Federal State Budgetary
Institution of Science "Geological Institute
of the Russian Academy of Sciences" |
http://www.ginras.ru/), 1146

I'HII Ua-T ummyHOmoruu / Inst. Immunology /
(denepanpHOE TOCYAAPCTBEHHOE OIOKETHOE
yupexaeHue "['ocy1apcTBeHHbIN HayUHbIN
ueHTp "MHCTUTYT UMMyHOJIOrUK"
DenepanbHOrO MEIUKO-OMOIOTHIECKOTO
arenrctBa Poccun” | National Research Center —
Institute of Immunology Federal Medical-
Biological Agency of Russia | http://nrcii.ru/),
1149-2

I'TIKC /RSCC/ (DenepanbHOE rocyaapCTBEHHOS
yHuTapHoe npeanpusitue "KocMmuueckas cBs3p”
| Federal State Unitary Enterprise "Russian
Satellite Communications Company" |
http://www.rscc.ru/), 1118

I'CIIA /SSDI/ (AxumonepHoe 00I1IecTBO
"T'ocynapcTBeHHBIN ClIELIMAIN3UPOBAaHHBII
npoekTHbIH uacTuTyT" | Joint Stock Company
"State Specialized Design Institute" |
http://aogspi.ru/), 1149-1

WA PAH /IA RAS/ (denepanbHoe
roCyJapCTBEHHOE OI0/PKETHOE yUpexkIeHHE
Hayku "MHctutyT apxeonoruu Poccuiickoit
akanemuu Hayk" | Federal State Budgetary
Institution of Science "Institute of Archaeology
of the Russian Academy of Sciences" |
http://archaeolog.ru/), 1149-2, 1146

NBMX /IBMC/ (DenepaibHOE TOCYy1apCTBEHHOE
010/KeTHOE HayyHOe yupexxaenue "HayuHo-
HCCIJIEI0BATEIBCKUI HHCTUTYT
onomenunuHckoi xumun UM B.H. Opexosuua" |
Federal State Budgetary Institution of Science
Institute of Biomedical Chemistry |
http://www.ibmc.msk.ru/), 1077

NB PAH /IOS RAS/ (®eaepanbHoe
roCyIapCTBEHHOE OI0/PKETHOE yUpexkIeHHE
Hayku MHCTUTYT BOCTOKOBeAEeHUsS Poccuiickoil
Axanemun Hayk | Institute of Oriental Studies
of the Russian Academy of Sciences |
https://www.ivran.ru/), 1037

NBH/ u H® PAH /IHNA Ph RAS/ (denepansHoe
rOCyJapCTBEHHOE OI0/PKETHOE yUpexIeHUE
HaykH "VHCTUTYT BhICIIEH HEPBHON



NESATEILHOCTH U HEHPODU3NOIOTHH
Poccwuiickoii akagemun Hayk" | Federal State
Budgetary Institution of Science "Institute
of Higher Nervous Activity and
Neurophysiology of the Russian Academy
of Sciences" | http://lwww.ihna.ru/), 1077

HUI'EM PAH /IGEM RAS/(Opnena Tpynosoro

Kpacnoro 3namenn ®enepanbaoe
rOCyIapCTBEHHOE OIOPKETHOE YUPEKIACHHE
HayKkd "IHCTUTYT reoJIOruy pyIHbIX
MECTOPOXKACHUH, IeTporpapun, MUHEPAIOTUT
1 reoxumun Poccuiickoii akageMun HayK" |
Federal State Budgetary Institution of Science
"Institute of Geology of Ore Deposits,
Petrography, Mineralogy and Geochemistry
of the Russian Academy of Sciences" |
http://www.igem.ru/), 1149-2, 1077

UK PAH /IC RAS/ (Denepanpaoe

rocyJapcTBeHHOE yupexaeHue "denepanbHblil
Hay‘-IHO-I/ICCJIGZIOBaTCHBCKI/Iﬁ LOCHTP
Kpucramnorpadus u gotonnka" Poccuiickoit
akanemuu Hayk" | Federal State Institution
"Federal Research Center "Crystallography
and Photonics" of the Russian Academy

of Sciences" | https://kif.ras.ru/), 1149-2

KU PAH /IKI RAS/ (DenepanpHOE

TOCYJapCTBEHHOE OI0/PKETHOE YUPEkKACHUE
HayKd "MHCTUTYT KOCMHUYECKUX UCCIIEA0BAHUM
Poccwiickoii akagemun Hayk" | Federal State
Budgetary Institution of Science "Space
Research Institute of the Russian Academy

of Sciences" | http://www.iki.rssi.ru/), 1146,
1077

HNMBII PAH /IBMP RAS/ (®enepanbhoe

rOCy/IapCTBEHHOE OIO/PKETHOE YUPEKIACHHE
Hayku "T'ocygapcTBeHHbBIN HAYYHBIM LIEHTP
Poccuiickoii ®enepauuu - UHCTUTYT MEIUKO-
Ouosoruueckux npoodsieM Poccutickoit
akamemuu Hayk" | Federal State Budgetary
Institution of Science "State Scientific Centre
of the Russian Federation - Institute

for Biomedical Problems of the Russian
Academy of Sciences" | http://www.imbp.ru/),
1065, 1077, 1107, 1127

HUMET PAH /IMET RAS/ (®enepanbroe

rocyaAapCTBCHHOC 6IO,I[>KGTHOC YUYpCKACHUC
Haykd "VIHCTUTYT METAILITypruu

" MaTepuaioBeneHus uM. A.A. baiikosa
Poccwuiickoii akanemun Hayk" | Federal State
Budgetary Institution of Science "A.A. Baikov
Institute of Metallurgy and Materials Science
of the Russian Academy of Sciences" |
http://www.imet.ac.ru/), 1149-2, 1146

HNMBMO PAH /IMEMO RAS/ (®enepanbHoe

roCyJJapCTBEHHOE OI0/PKETHOE HAyqHOE
yupexxaenue "HarmonanbHbIi

HCCIIeIOBATEIbCKUM MHCTUTYT MUPOBOM
9KOHOMUKHU U MEKIAYHAPOIHBIX OTHOIIIEHUN
uM. E.M. [IpumakoBa Poccuiickoi akageMuu
Hayk" | Federal State Budgetary Scientific
Institution "Primakov National Research
Institute of World Economy and International
Relations of the Russian Academy of Science" |
http://imemo.ru/), 1037
MHMMU PAH /INMI RAS/ (Denepanbroe
rocyaapCTBE€HHOC 6IOIDKCTH06 YUpCIKACHUC
Haykd "MHCTUTYT MUKpOOHOTIOTHH
mM. C.H. Bunorpanckoro Poccuiickoit
akanemuu Hayk" | Federal State Budgetary
Institution of Science "Winogradsky Institute
of Microbiology of the Russian Academy
of Sciences" | http://www.inmi.ru/), 1149-2
HMHXC PAH /TIPS RAS/ (denepanbHoe
TOCyIapCTBEHHOE OIOKETHOE YUPEKICHUE
Hayku Opaena Tpynosoro KpacHoro 3namenu
HNHCTUTYT HeDTEXUMHYECKOTO CHHTE3a
nM. A.B. TomuneBa Poccuiickoi akageMun
Hayk | A.V. Topchiev Institute of Petrochemical
Synthesis of the Russian Academy of Sciences |
http://www.ips.ac.ru/, 1131
MH30C PAH /INEOS RAS/ (®enepanbhoe
TOCyIapCTBEHHOE OIOKETHOE YUPEKICHUE
HAayKHn HHCTI/ITYT DJICMCHTOOPIraHUYCCKUX
coenuaennii M. A.H. HecmestnoBa Poccuiickoit
akagemuu Hayk | A.N. Nesmeyanov Institute
of Organoelement Compounds of Russian
Academy of Sciences | https://ineos.ac.ru/),
1130
NHOYM /INEUM/ (MHCTUTYT 37€KTPOHHBIX
yrpasisonux Marma uM. M.C. Bpyka |
Institute of Electronic Control Computes named
after I.S. Bruk | http://www.ineum.ru/), 1149-1
HNOHX PAH /IGIC RAS/ (denepanbHoe
rOCyJIapCTBEHHOE OIO/PKETHOE YUPEXKICHUE
Hayk# "MHCTUTYT 0O0IIel 1 HeOpraHNIeCKOi
xumun uM. H.C. KypnakoBa Poccuiickoit
akanemuu Hayk" | Federal State Budgetary
Institution of Science "Kurnakov Institute
of General and Inorganic Chemistry
of the Russian Academy of Sciences" |
http://'www.igic.ras.ru/), 1149-2, 1107, 1131
HNO® PAH /GPI RAS/ (®enepansHoe
rOCy/IapCTBEHHOE OIOPKETHOE YUPEXKACHNE
Hayku “UHcTHTYyT 001IEH Prsnkn
uM. A.M. TIpoxoposa Poccuiickoii akanemuu
mayk" | Federal State Budgetary Institution
of Science "General Physics Institute
of the Russian Academy of Sciences" |
http://www.gpi.ru/), 1146
WIIM PAH /KIAM RAS/ (®enepanbhoe
TOCYIapCTBEHHOE OIOKETHOE YUPEKICHUE
HaykH "denepanbHbIil HecIeq0BaTENbCKUI
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eHTp "MHCTUTYT NPUKIaTHON MaTeMaTUKU
uM. M.B. Kengapima Poccuiickoit akaiemMun
Hayk" | Federal State Budgetary Institution

of Science "Federal Research Center "Keldysh
Institute of Applied Mathematics of the Russian
Academy of Sciences" |http://www.keldysh.ru/),
1118

NIIMex PAH /IPMech RAS/ (DenepanpHoOe
rOCyIapCTBEHHOE OIOPKETHOE YUPEKIACHHE
Haykd "MHCTUTYT pobieM MeXaHUKH

M. A.JO. Mmnunackoro Poccuiickoii akageMuu
nayk" | Federal State Budgetary Institution

of Science "Institute for Problems in Mechanics
of the Russian Academy of Sciences" |
http://www.ipmnet.ru/), 1138

UIIIIN PAH /IITP RAS/ (Oenepanbroe
TOCYJapCTBEHHOE OI0/PKETHOE YUpEkKACHUE
Hayk# "MHCTUTYT pobiem mnepenadn
nHpopmaruu uMm. A.A. XapkeBnda Poccuiickoit
akagemun Hayk" | Federal State Budgetary
Institute of Science “Institute for Information
Transmission Problems (Kharkevich Institute)
of the Russian Academy of Sciences” |
http://iitp.ru/), 1118

UCII PAH /ISP RAS/ (DenepansHOe

rOCyIapCTBEHHOE OI0KETHOE YUPEKIACHHE
HayKkd "VIHCTUTYT CUCTEMHOI'O
nporpammupoBanus uMm. B.I1. UBanHukoBa
Poccwiickoii akagemun Hayk" | Federal State
Budgetary Institution of Science "lvannikov
Institute for System Programming of the
Russian Academy of Sciences" |
http://www.ispras.ru/), 1118

NCTIM PAH /ISPM RAS/ (®enepaibHoe

rocyAapCTBCHHOC 6IO,I[)K6THO€ YUYpCKACHUC
HayKd "VHCTUTYT CUHTETUYECKHUX MTOJIUMMEPHBIX
matepuaio uM. H.C. Eaukonomnosa
Poccuiickoii akamemun HayK" | Federal State
Budgetary Institution of Science "Enikolopov
Institute of Synthetic Polymeric Materials

of the Russian Academy of Sciences" |
http://www.ispm.ru/), 1131

WTII3 PAH /IEPT RAS/ (denepanbroe

rOCyIapCTBEHHOE OI0PKETHOE YUPEKIACHHE
Hayk# "MHCTUTYT TEOpUH IPOrHO3a
3eMHeTp$ICCHI/Iﬁ M MaTeMaTHYECKOMH FCO(bHBHKH
Poccuiickoii akamemun Hayk" | Federal State
Budgetary Institution of Science "Institute

of Earthquake Prediction Theory and
Mathematical Geophysics of the Russian
Academy of Sciences" | http://www.mitp.ru/),
1149-2

UTD® /ITEP/ (DenepanbHOE TOCYAapCTBEHHOE

OromkeTHOE yupexkaenue "I ocynapcTBeHHBIN
HayuHbIi 11eHTp Poccuiickoit dexnepanuu -
HNHcTutyT TEOpeTHUECKOM

1 3KCIIEPUMEHTAILHON (DU3UKH

M. A.W. AnmxanoBa" HartmoHamsHOTO
HcclenoBareabckoro neHTpa "KypuaroBckuit
uncrutyt" | Federal State Budgetary Institution
"Russian Federation State Scientific Centre -
Alikhanov Institute for Theoretical

and Experimental Physics" of the National
Research Centre "Kurchatov Institute" |
http://www.itep.ru/), 1065, 1118, 1135, 1138,
1066, 1081, 1083, 1087, 1088, 1146, 1100,
1119, 1107, 1131, 1117

N®3 PAH /IPE RAS/ (®enepansHoe

rocyaapCTBE€HHOC 6IOIDKCTHO€ YUpCIKACHUC
Haykd "MHCTUTYT QU3HKH 3eMITu

uM. O.10. [lImuara Poccuiickoil akagemMun
Hayk" | Federal State Budgetary Institution
of Science "Schmidt Institute of Physics

of the Earth of the Russian Academy

of Sciences" | http://www.ifz.ru/), 1149-2

NDXD PAH /IPCE RAS/ (denepanbHoe

TOCyJIapCTBEHHOE OIOPKETHOE YUPEKICHUE
Hayk# "MHCTUTYT GU3NIECKON XUMUU U
anekrpoxumun uM. A.H. @pymxuna
Poccuiickoii akamemun Hayk" | Federal State
Budgetary Institution of Science "A.N. Frumkin
Institute of Physical Chemistry

and Electrochemistry of the Russian Academy
of Sciences" | http://www.phyche.ac.ru/), 1146

Kpuorenmam /Cryogenmash/ (ITy6muaroe

AKIMUOHEPHOC O6HIeCTBO KpHUOI'€HHOT'O
mamHocTpoeHus "Kpuorenmarnr” | Public Joint
Stock Company "Cryogenmash" |
http://cryogenmash.ru/), 1065

Mapadou /Marafon/ (OO0 "Mapadou" | LLC

"Marafon" | http://www.marathon.ru/), 1150

MI'MMO /MGIMO/ (®enepanbpHOe

rocy/lapCTBEHHOE aBTOHOMHOE
00pa30BaTeIbHOE YUPEHKICHUE BBICIICTO
o0pa3zoBanus "MOCKOBCKHIA TOCYIaPCTBEHHBIH
WHCTUTYT MEXIyHAPOIHBIX OTHOILICHHUN
(yHUBepcuTET) MHUHHCTEPCTBA HHOCTPAHHBIX
nen Poccuiickoit deneparmu™ | Moscow State
Institute of International Relations |
https://mgimo.ru/), 1037

MI'MY /Sechenov Univ./ (denepanbHOe

rocyaapCTB€HHOC aBTOHOMHOC
00pazoBaTenpHOE YUIPEIKICHNE BBICIIIETO
obpa3zoBanus "[lepBriit MoCKOBCKU
FOCYI[apCTBeHHHﬁ Me}lI/ILII/IHCKI/Iﬁ YHUBCPCUTCT
um. .M. CeuenoBa" | |.M. Sechenov First
Moscow State Medical University |
https://www.sechenov.ru), 1146

MI'TY /BMSTU/ (®enepanbHoe TOCyIapcTBEHHOE

010/pKETHOE 00pa30BaTEIBHOE YIPEKICHIE
BBICITIETO 00pa3oBaHus "MOCKOBCKHIA
TOCyIapCTBEHHBIN TEXHUYCCKUI YHUBEPCUTET



nvenn H.O. baymana (HarmoHambHBII
HCCIIeIOBATEIILCKHI YHUBEPCUTET) " |
Bauman Moscow State Technical University |
https://www.bmstu.ru/), 1118, 1139

MI'Y /MSU/ (PexnepabHOE TOCYIapCTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YIPEKICHUE
BhIcIIero oOpazoBanus "MOCKOBCKUIN
rOCYJapCTBEHHBIH YHUBEPCUTET
um. M.B. JIomonocosa" | Lomonosov Moscow
State University | http://www.msu.ru/), 1065,
1118, 1149-2, 1136, 1138, 1081, 1087, 1146,
1130, 1147, 1077, 1132, 1119, 1131, 1139, 1117

MUAH /MI RAS/ (DenepansHoe TocynapcTBEHHOE
O10[KETHOE YUPEKICHUE HAYKU
"MareMaTu4eCcKuii UHCTUTYT
uM. B.A. Creknosa Poccuiickoil akagemuun
nayk" | Federal State Budgetary Institution
of Science "Steklov Mathematical Institute
of the Russian Academy of Sciences" |
http://www.mi.ras.ru/), 1138, 1117

MUPOA /MIREA/ (DenepanbHoe
roCyIapCTBeHHOE OI0KeTHOE 00pa3oBaTeIbHOe
yupeXIeHHEe BhICHIET0 00pa3oBaHUsI
"MOCKOBCKHI rOCYJapCTBEHHbII YHUBEPCUTET
HHGOPMALMOHHBIX TEXHOJIOTUH, PaIUOTEXHUKH
U AJIEKTPOHUKHU - Poccuiickuit
TEXHOJIOTHUECKHUH yHuBepcuTeT" | Moscow
State University Information Technology,
Radioengineering and Electronics - Russian
Technological University |
http://www.mirea.ru/), 1065, 1150

MUCHUC /MISIS/ (PenepanbHOE rOCYyJapCTBEHHOE
aBTOHOMHOE 00pa30BaTeJIbHOE YUPEKICHNE
BEIcIIero oOpazoBanus “"HalnoHanbHbIN
HCCIIEI0BATEIbCKUN TEXHOIOTHUECKUH
yuusepcuret "MUCHC" | National University
of Science and Technology "MISIS" |
http://www.misis.ru/), 1149-2, 1146

MUDT /MIET/ (denepanbHOE rocy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICIIIEro oOpa3oBanus "HarmoHabHbIH
HCCIIEI0BATEIbCKUN YHUBEPCUTET
"MOCKOBCKHMI HHCTUTYT IEKTPOHHON TEXHUKH"
| National Research University
of Electronic Technology | http://www.miet.ru/),
1149-2

MIIT'Y /MPGU/ (®denepaiibHOE roCy1apCTBEHHOE
OroKeTHOE 00Pa30BaTENbHOE YIPEKICHUE
BhIcIIero oOpazoBanus "MOCKOBCKUI
[E€JarOru4eCcKuil ToCy 1apCTBEHHBIN
yauBepcutet” | Moscow State Pedagogical
University | http://mpgu.su/home/), 1131

MCK-IX /IMSK-IX/ (AkunoHepHO€E 00IIECTBO
"IlenTp B3aMOAEMCTBHS KOMIIBIOTEPHBIX CETEU
"MCK-1X" | Joint-stock company "Center
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of interaction of computer networks “MSK-1X" |
https://www.msk-ix.ru/), 1118

MCII PAH /JSCC RAS/ (MexBenoMCTBEHHBIH
CyIEpKOMIIBIOTEPHBIN LeHTp Poccuiickon
akajgeMiu HayK — ¢pumman degepanbHOTO
rocyAapCcTBEHHOro yupexacHus “"denepanbHbli
Hay4HbI 1eHTp HaydHo-uccienoBarenbckui
WHCTHUTYT CUCTEMHBIX UCCIIEIOBAaHUN
Poccwuiickoii akagemun Hayk" | Joint
SuperComputer Center of the Russian Academy
of Sciences — Branch of Federal State Institution
"Scientific Research Institute for System
Analysis of the Russian Academy of Sciences" |
https://www.jscc.ru), 1118

HUBI MI'Y /RCC MSU/ (Hayusro-
HCCIIEIOBATEIHCKUI BRIYHCIUTEIHHBIN IICHTP
MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA
um. M.B. Jlomonocosa | Research Computing
Center Lomonosov Moscow State University |
http://www.srcc.msu.ru/), 1118, 1119

HUUBC /RIVS/ (DenepanbpHoe TocyaapcTBEHHOE
Oro/DKETHOE Hay4YHOE yupexaeHue "Haydano-
I/ICCJIGI[OBEITCJII)CKI/II\/'I HUHCTUTYT BAaKIIUH
U cbiBOpOTOK MM. .M. Meunukosa" | Federal
State Budgetary Scientific Institution "Research
Institute of Vaccines and Serums named after
I.I. Mechnikov" | https://instmech.ru/), 1131

HUUAD MT'Y /SINP MSU/ (Hay4no-
WCCIIEIOBATEIHCKUI HHCTUTYT SIIEPHON (PU3UKH
uM. J[.B. Ckobenbipina MOCKOBCKOTO
TOCYJapCTBEHHOTO YHHBEPCHTETA
um. M.B. Jlomonocosa | Skobeltsyn Institute
of Nuclear Physics of the M.V. Lomonosov
Moscow State University |
http://www.sinp.msu.ru/), 1065, 1148, 1118,
1149-2, 1135, 1136, 1083, 1088, 1096, 1086,
1099, 1146, 1130, 1119, 1107, 1117

HUKUODT /NIKIET/ (AkunoHepHO€e 00IIeCTBO
“Opaena Jlennna HayuHo-uccieqoBaTenbCKuit
Y KOHCTPYKTOPCKUNA MHCTUTYT PHEPrOTEXHUKU
uM. H.A. Jlomnexans” | Joint Stock Company
“N.A. Dollezhal Research and Development
Institute of Power Engineering” |
http://www.nikiet.ru/), 1149-1, 1149-4, 1083

HUY "MOBU" /MPEI/ (Penepanbroe
rocyaapcTBeHHOe O1okeTHOEe 00pa3oBaTeIbHOE
yUpeXIeHHe BBICIIEro 00pa30BaHuUs
"HarnmoHaabHBIN HCCIIEN0BATEIHCKHAN
yHHUBEpPCUTET "MOCKOBCKHI SHEPreTHUECKUI
urctutyt" | National Research University
"Moscow Power Engineering Institute" |
http://mpei.ru/), 1118, 1139

HWY BIID /NRU HSE/ (Denepanbroe
roCy/IapCTBEHHOE aBTOHOMHOE
00pa3oBaTenbHOE YUPEKACHNE BBICIIETO
oOpa3oBanus "HarmoHanbpHbII



HCCIIeIOBATENIbCKUM YHUBEPCUTET "Briciast
mkoja skonomukn” | National Research
University Higher School of Economics |
http://www.hse.ru/), 1065, 1118, 1137, 1138,
1119, 1037, 1139, 1117

HUIIL K1 /NRC KI/ (HartmoHanpHBIH
uccieoBaTenbekuil neHTp "KypuaToBckuit
urctutyt" | National Research Centre
"Kurchatov Institute | http://www.nrcki.ru/),
1065, 1118, 1149-2, 1149-3, 1149-4, 1136,
1087, 1088, 1097, 1146, 1130, 1077

HUAY "MU®N" INNRU "MEPhI"/ (Denepansroe
roCy/1apCTBEHHOE aBTOHOMHOE
00pa3oBaTeibHOE YUPEKIECHHE BBICIIETO
oOpa3zoBanus "HarmoHanbHbIH
HCCIEAO0BATENbCKUM SIIEPHBIA YHUBEPCUTET
"MOCKOBCKHI MHXEHEPHO-(HDU3NIECKUT
urctutyt" | National Nuclear Research
University "MEPhI" | http://www.mephi.ru/),
1065, 1118, 1149-2, 1136, 1066, 1088, 1100,
1119, 1107, 1126, 1139

ONBT PAH /JIHT RAS/ (DenepansHOE
TOCYJapCTBEHHOE OI0/PKETHOE YUpEkKACHUE
Haykd "OObeTMHEHHBIH HHCTHTYT BBICOKHX
temmeparyp Poccuiickoii AkagemMun Hayk" |
Joint Institute for High Temperatures
of the Russian Academy of Sciences |
http://www jiht.ru/), 1107

[IMH PAH /PIN RAS/ (®enepansHoe
TOCYJJapCTBEHHOE OI0/PKETHOE YUpEkKACHUE
Hayku "TlaneoHTOI0rn4ecKuii UHCTUTYT
uM. A.A. bopucska Poccuiickoil Akagemun
nayk" | Paleontological Institute of the Russian
Academy of Sciences | http://www.paleo.ru/),
1149-2, 1077

PUDIIII /RIEPL/ (®enepanbHOe rocyaapcTBEHHOE
OropKeTHOE yupexaenue "Poccuiickuil Hay4HO-
HCCIIeI0BATENbCKHI HHCTUTYT IKOHOMHUKH,
MOJIMTUKY U MIPaBa B HAYYHO-TEXHUIECKOU
chepe" | Russian Research Institute
of Economics, Politics and Law in Science
and Technology | https://riep.ru/), 1037

PHUMY /RSMU/ (®enepaiibHOE rOCy1apCTBEHHOE
ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHNE
BhIcIIero o0pazoBaHus "Poccuiickuit
HaIMOHAJIBHBIN UCCIIe0BATEILCKUI
MEJULNHCKUI YHUBEPCUTET
nM. H.W. ITuporosa" Munucrepcrsa
3apaBooxpanenus Poccuiickoit ®enepauny |
Pirogov Russian National Research Medical
University | https://rsmu.ru/), 1131

PHTOPOC /RSTSREC/ (Poccuiickoe HayuyHO-
TEXHUYECKOE OOIIECTBO PaJANOTEXHUKH,
anekTpoHuky 1 ¢Bs3u uM. A.C. ITorosa | Popov
Russian Scientific and Technical Society
of Radio Engineering, Electronics
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and Communications | http://www.rntores.ru),
1119

PYJIH /PFUR/ (®enepaiibHOE rocy1apcTBEHHOES
ABTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE
BEICIIIETO 0Opa3oBanus "Poccuiickmii
YHHUBEpCHUTET Ipyk0b1 Haponos" | Peoples’
Friendship University of Russia |
http://www.rudn.ru/), 1137, 1119, 1107, 1131,
1037, 1139

POY/ PRUE/ (denepanbHOE rocyaapcTBEHHOS
Or0/KeTHOE 00pa30BaTEIbHOE YUPEKICHNE
BEICITIETO 0Opa3oBanus "Poccuiickmii
HSKOHOMHUYECKHI YHUBEPCHUTET
um. ['.B. IInexanosa" | Plekhanov Russian
University of Economics | https://www.rea.ru/),
1065, 1118

CUCTEMATOM /SYSTEMATOM/ (3akpsiToe
aKIMOHepHOe 00IIeCTBO
"Crnenuanu3upoBaHHbIE HAYYHO-
UCCIIEIOBATENbCKHE TPHOOPHI CHCTEMBI
SICPHON ¥ paHalliOHHON 0e30macHOCTH" |
Closed Joint Stock Company "Nuclear and
Radiation Safety Systems" |
http://www.systematom.ru/), 1149-1

Cxonrex/Skoltech/ (ABToHOMHas HEKOMMEpUYECKas
oOpa3oBarenbHast OpraHU3aIys BEICIIIETO
po(heCCHOHAIBHOTO 00pa30BaHUs
"CKOJIKOBCKUI MHCTUTYT HayKH M TEXHOJIOTHIi"
| Skolkovo Institute of Science and Technology |
https://www.skoltech.ru/), 1138, 1117

®UAH /LPI RAS/ (DenepanbHoe
TOCyJIapCTBEHHOE OIOPKETHOE YUPEKICHUE
Hayku "®U3N4ecKril HHCTUTYT
nM. I1.H. JIebenesa Poccuiickoii akageMuu
Hayk" | Federal State Budgetary Institution
of Science “P.N. Lebedev Physical Institute
of the Russian Academy of Sciences” |
http://www.lebedev.ru/), 1065, 1138, 1081,
1083, 1087, 1096, 1097, 1150, 1100, 1119, 1117

OUII "TMousenusiit un-1 /DSSI/ (GI'BHY ®OUI]
"TlouBennsIii HHCTUTYT UM. B.B. Jloky4aeBa" |
V.V. Dokuchaev Soil Science Institute |
http://www.esoil.ru/), 1146

OUIT Y PAH / RAS/ (Denepanproe
rocyJlapcTBEHHOE yupexacHue "denepaibHbli
uccienoBaTenbekui ueHTp “Mupopmaruka
u Ynpasnenue Poccuiickoit akageMun HayK" |
Federal State Institution "Federal Research
Center "Informatics and Management
of the Russian Academy of Sciences" |
http://www.frccsc.ru/), 1118

OUILL XD PAH /ICP RAS/ (DenepanbHoe
rOCyJapCTBEHHOE OI0PKETHOE YUpexkIeHHE
Hayku "®@eepanbHblil UCCIIeI0BaTENbCKUI
neHTp xuMudeckoi ¢usuku uMm. H.H. CemenoBa
Poccwuiickoii akagemun HayK" |



Semenov Institute of Chemical Physics
of the Russian Academy of Sciences |
http://chph.ras.ru/), 1149-2, 1107

O®MBA Poccun [FMBA Russia/ (Penepanbproe
MeanKO-Oronornaeckoe areurctso (PMBA
Poccun) | Federal Medical-Biological Agency
(Russia) | https://fmba.gov.ru/), 1127

®MBII /FMBC/ (®enepanbHoe rocy1apCTBEHHOES
OromKeTHOE yupexaeHue " ocyaapcTBeHHBII
Hay4uHbII 1eHTp Pocculickoit denepanuu —
denepanbHbId MEIUIIMHCKUH ONOPU3NICCKHIA
tentp uM. AWM. Bypuassia" ®MBA Poccun |
Russian State Research Center — Burnasyan
Federal Medical Biophysical Center of Federal
Medical Biological Agency |
http://fmbafmbc.ru/), 1077, 1107, 1131, 1127

®IIMH ®MBA /FCBN FMBA/ (®I'BY
"®enepanbHbIi LEHTP MO3ra
U HelpoTexHosorui” denepanbHOro MeIUKo-
ouomoruueckoro areurctia | Federal Center
for Brain and Neurotechnologies of the Federal
Medical and Biological Agency |
https://bumn.pd/), 1077

MockBa, 3esieHorpan

"Aunrcrpem” ["Angstrem"/ (AkunoHepHOE
O6mectBo "Anrcrpem” | JSC "Angstrem" |
https://www.angstrem.ru/), 1146

"Muxkpor" /"Mikron"/ (Axioneproe O61IeCTBO
"Muxkpor" | JSC "Mikron" |
https://www.mikron.ru/), 1146

HUMMB /RIMST/ (AkunoHepHOe 00IIeCTBO
"Hay4uHo-HCCIIeJ0BaTeIbCKUI HHCTHTYT
MaTepuanoBeaenus” | Joint Stock Company
"Research Institute of Material Science
and Technology" | http://www.niimv.ru/), 1086

MockBa, Tpounx

HNCAH /ISAN/ (®enepaibHOE TOCYIapCTBEHHOE
OropKeTHOE yupexaeHrne Hayku "UHCTUTyT
CIIEKTPOCKONUH PoccHiickoi akajieMun HayK" |
Federal State Budgetary Institution of Science
"Institute of Spectroscopy of the Russian
Academy of Sciences" | http://isan.troitsk.ru/),
1077

N®BJ PAH /HPPI RAS/ (Denepanbaoe
rOCy/IapCTBEHHOE OFOJDKETHOE YUPEkKICHHUE
Haykd "MHCTUTYT QU3HMKH BBICOKHX JaBICHUH
uM. JI.®. Bepemarnna Poccuiickoii akagemuu
nayk" | Federal State Budgetary Institution
of Science "Institute for High Pressure Physics
of the Russian Academy of Sciences" |
http://www.hppi.troitsk.ru/), 1149-2, 1096

WA PAH /INR RAS/ (Penepanbroe
rOCy/IapCTBEHHOE OIO/DKETHOE YUPEkKICHHE
Hayku "VHCTUTYT SII€pHBIX UCCIEAOBAHUM
Poccwuiickoii akanemun Hayk" | Federal State
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Budgetary Institution of Science "Institute
for Nuclear Research of the Russian Academy
of Sciences" | http://www.inr.ru/), 1065, 1148,
1118, 1149-2, 1149-3, 1149-4, 1135, 1136,
1138, 1083, 1087, 1088, 1096, 1151, 1097,
1146, 1130, 1119, 1117

JIOMIT ®UAH /LPP LPI RAS/ ("JIabopaTopust
(hoToMe30HHBIX mporieccoB Otmena Gu3NKu
BBICOKHUX 3Heprui” denepaibHOro
rocyaapCTBE€HHOTO 6IOI[)KCTHOF0 YUPCKACHUA
HaykHy "®OU3NYECKOr0 UHCTUTYTA
M. I1.H. Jlebenena Poccuiickoit akageMiu
Hayk" | "Laboratory of Photomeson Processes
Department of High-Energy Physics" Federal
State Budgetary Institution of Science
"P.N. Lebedev Physical Institute of the Russian
Academy of Sciences" |http://www.lebedev.ru/),
1097

HeiliTpuno

BHO UM PAH /BNO INR RAS/ (bakcanckas
HelTpuHHas oocepBaTopus DeaepanbHOTO
TOCYIapCTBEHHOTO OIOJPKETHOTO YUPEIKICHHS
HayKku "MHCTUTYT sII€pHBIX UCCIIEOBAaHUMN
Poccuiickoit akagemun Hayk" | Baksan Neutrino
Observatory Federal State Budgetary Institution
of Science "Institute for Nuclear Research
of the Russian Academy of Sciences" |
http://www.inr.ru/bno/), 1100

Huxnnit HoBropog

UIID PAH /IAP RAS/ (denepansHoe
rOCyJIapCTBEHHOE OIOPKETHOE HAyYHOE
yupexaeHue denepanbHblil UCCIE0BATENbCKUI
ueHTp "MHCTHTYT NpUKIaaHON HU3NKH
Poccuiickoit akanemun Hayk" | Federal Research
Center Institute of Applied Physics of the
Russian Academy of Sciences |
http://www.iapras.ru/), 1129, 1127

NOM PAH /IPM RAS/ (Denepanshoe
TOCyJIapCTBEHHOE OIOPKETHOE YUPEKICHUE
Haykd "MHCTUTYT QUBHKH MHKPOCTPYKTYD
Poccuiickoit akanemun Hayk" | Federal State
Budgetary Institution of Science "Institute
for Physics of Microstructures of the Russian
Academy of Sciences" | http://ipmras.ru/),
1149-2, 1146

HI'TY /NNSTU/ ®enepanbHoe ToCy1apcTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKICHUE
BhIcIIEro o0pazoBanus "Huxeropoackuii
rOCYIapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET
nm. P.E. Anmekceepa” | Nizhny Novgorod State
Technical University named after R.E. Alekseev
| https://nntu.ru/), 1148

HHI'Y /UNN/ (®enepanbHoe rocy1apcTBEHHOS
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BhIcIIero o0pazoBanus "HaunoHanbHBIN



uccienoparenbckuit Huxeropoackuit
FOCYJapCTBEHHBI YHUBEPCUTET

um. H.W. Jlobauesckoro” | N.l. Lobachevsky
State University of Nizhny Novgorod (National
Research University) | http://www.unn.ru/),
1149-2

HoBocuoupck

NBMuMI" CO PAH /ICMMG SB RAS/
(DenepanpHOE TOCYAAPCTBEHHOE OIOKETHOE
yupexacHue Hayku "MHCTUTYT
BBIYHCIINUTEIHFHON MaTeMaTHKH
1 MaTeMaTndeckoit reopmukn” CHOUPCKOTO
otaenenus: Poccuiickoii akaieMun HayK |
Institute of Computational Mathematics
and Mathematical Geophysics of Siberian
Branch of the Russian Academy of Sciences |
https://icmmg.nsc.ru), 1118

UK CO PAH /BIC SB RAS/ (®enepanshoe
rOCyIapCTBEHHOE OIOKETHOE YUPEKIACHHE
Hayku "®eqepanbHblil HCCIEA0BATENBCKUI
ueHtp "HMuctutyT Karanusa uM. I'.K. bopeckosa
Cubupckoro otaenenus Poccuiickoii akagemun
nayk" | Federal State Budgetary Institution
of Science "Federal Research Center "Boreskov
Institute of Catalysis of the Siberian Branch
of the Russian Academy of Sciences" |
http://www.catalysis.ru/), 1077

HNHX CO PAH/NIIC SB RAS/ (®enepanbroe
rocyAapCTBCHHOC 6IO,I[)K6THO€ YUYpCKACHUC
Haykyd THCTUTYT HEOpPraHU4eCKON XUMHHU
um. A.B. Hukomaesa CO PAH | Nikolaev
Institute of Inorganic Chemistry SB RAS |
http://www.niic.nsc.ru/), 1137

N®IT CO PAH /ISP SB RAS/ (®enepanbHoe
rocyAapCTBCHHOC 6IO,I[)K6THO€ YUpCIKACHUC
Hayk# "MHCTUTYT QU3HUKH MOTYTIPOBOIHUKOB
uMm. A.B. PxanoBa CuOupckoro otaeneHus
Poccwiickoii akagemun Hayk" | Federal State
Budgetary Institution of Science "A.V. Rzhanov
Institute of Semiconductor Physics
of the Siberian Branch of the Russian Academy
of Sciences" | http://www.isp.nsc.ru/), 1137,
1131, 1126

HsId CO PAH /BINP SB RAS/ (denepansHoe
rocyaAapCTBCHHOC 6IOI[>KGTHOC YUYpCKACHUC
Hayku "MHCTUTYT snepHON QU3HKH
mMm. [".W. bBynakepa CuOupckoro oTaeneHwst
Poccuiickoii akamemun Hayk" | Federal State
Budgetary Institution of Science "Budker
Institute of Nuclear Physics of the Siberian
Branch of the Russian Academy of Sciences" |
http://www.inp.nsk.su/), 1065, 1118, 1135,
1085, 1088, 1144

HI'Y /NSU/ (®enepaibHOE rocy1apCcTBEHHOS
dABTOHOMHOC 06pa3OBaTCJ'II>HOG YUYpCKIACHUC
BhIcIero oopazoBanus "HoBocubupckuii
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HallMOHAJIbHBIA UCCIEI0BATEIbCKUN
rocynapcTBeHHbIi yauepcutetr” | Novosibirsk
State University | http://www.nsu.ru/), 1135,
1138, 1144, 1117

HTJI "3apsna" /STL "Zaryad"/ (I'opoackas
obmiecTBeHHas oprannzanust Haywno-
TeXHUYecKas JadopaTopus "3apsi”|
STL "Zaryad), 1065

HKII "CKN®" /SKIF/ (LleHTp KOIEKTHUBHOTO
moJib30BaHus "CHOMPCKUN KOJIBIIEBOM
UCTOYHUK (OTOHOB" DenepanbHOro
TOCYIapCTBEHHOTO OIOJPKETHOTO YUPEIKICHHS
Hayku "@enepanbHblil UCCIEN0BATENbCKUI
ueHTp "Uucturyt karanuza uM. I'.K. bopeckosa
Cubupckoro otaenenus: Poccuiickoil akameMmun
Hay"| Synchrotron Radiation Facility - Siberian
Circular Photon Source "SKIF" Boreskov
Institute of Catalysis of Siberian Branch
of the Russian Academy of Sciences |
https://srf-skif.ru) , 1118

HoBouepkacck

IOPI'TIY HIIM /SRSPU NPI/ (FOxu0-Poccutickmit
rOCYyJ1IapCTBEHHBIN MOJIUTEXHUUECKUN
yausepcutet (HIIN) nmenn M.U. IInaroga |
South Russian State Polytechnic University
(NPI) named after M.I. Platov |
https://www.npi-tu.ru/), 1065, 1139

OOHMHCK

MPHII /NMRRC/ (MenumuHCKAH
PaaUOJIOTHYECKAN HAYYHBII LICHTP
M. A.®. [[p16a — punman denepanbHOTO
rOCYIapCTBEHHOTO OI0/PKETHOTO YUPEKACHHS
"HanmoHaabHBIN MEIUITMHCKUMN
HCCIIEA0BATEIBCKUM LIEHTP paguoJIOTHH"
Munzapasa Poccun | A.Tsyb National Medical
Research Radiological Center |
https://mrrc.nmicr.ru/), 1077, 1107

®BU /IPPE/ (AxunonepHOe 00IIeCTBO
"l'ocynapcTBEeHHbIN HAYYHBIM LIEHTP
Poccuiickoit @enepanuu - PU3nKO-
SHEPTreTHYECKUI HHCTUTYT
um. A.U. Jleitmynckoro” | Joint Stock Company
“State Scientific Centre of the Russian
Federation - Institute of Physics and Power
Engineering” | http://www.ippe.ru/), 1149-4,
1146

Omck

OMI'Y /OmSU/ (DenepanbHOE TOCYIAPCTBEHHOE
010/KeTHOE 00pa30BaTEIILHOE YUPEKICHNE
BbICIIIEro oopazoBanus "OMCKuit
rOCYIapCTBEHHBIH YHUBEPCUTET
um. ®.M. JlocroeBckoro” | F.M. Dostoevsky
Omsk State University | http://www.omsu.ru/),
1136



OMI'VIIC /OSTU/ (OMckuii rocyqapCTBEHHBIN
YHUBEpPCHUTET ITyTel coobmenus | Omsk State
Transport University | https://www.omgups.ru/),
1149-2

Hepmb

NMCC YpO PAH /ICMM UrB RAS/
(denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOS
yupexxaeHue Hayku "HCTUTYT MEXaHUKU
CILTOIIHBIX Cpefl Y PaIbCKOIO OTACICHUS
Poccuiickoii akamemun HayK" | Federal State
Budgetary Institution of Science "Institute
of Continuous Media Mechanics of the Russian
Academy of Sciences Ural Branch" |
http://www.icmm.ru/), 1149-2

UTX YpO PAH /ITCh UrB RAS/ (MaCcTHTYT
TEXHUYECKON XUMHUHU Y PAIbCKOTO OTACIICHUS
Poccuiickoli akageMun HayK - pUIIAA
®denepalbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO
yupexnenus Hayku [lepMckoro denepansHOro
HCCIICO0BATCIILCKOr0 HEHTPA YPaﬂBCKOFO
otneneHus Poccriickoil akageMun HayK |
Federal State Budgetary Institution of Science
"Institute of Technical Chemistry of the Russian
Academy of Sciences Ural Branch" |
http://www.itcras.ru/), 1149-2

[II'HNY /PSNRU/ (DenepansHOE
rocyJapcTBeHHOE OI0KeTHOE 00pa3oBaTeIbHOE
yupexieHue Boiciiero oopasoBanus "llepmckmii
FOC}’I{&pCTBCHHHﬁ HaI_IPIOHaJ'H:HHﬁ
HCcieioBaTeNbekuil yaupepeureT” | Perm State
National Research University |
http://www.psu.ru/), 1146

ITerponaBioBck-Kamuarckuii

KamI'V /KSU/ (Kamuarckuii rocyiapcTBEHHBIH
yHHBepcuTeT UM. Butyca bepunra |
Kamchatsky State University named after Vitus
Bering | https://www.kamgu.ru/), 1119, 1127,
1139

K® ®UIL EI'C PAH /FRC GC RAS/ (Kamuarckwuii
¢mman denepanbHOTO TOCYIaPCTBEHHOTO
OIOJKETHOTO YUPEXKICHUS HAYKH
¢)ez[epam>Horo HCCJIICAOBATCIILCKOI'O LICHTPA
Enunas reopusnueckas ciyx6a Poccutickoit
akagemun Hayk" | "Kamchatka branch
of the Federal Research Center "Geophysical
Service of Russian Academy of Sciences" |
https://www.emsd.ru/), 1126, 1127

IIporBuHO

HN®BD /IHEP/ (DenepanbHOE rocy1apcTBEHHOE
OropKeTHOE yupexaeHue "MHCTHTYT QU3nKH
BBICOKMX 3Hepruil uMm. A.A. JloryHosa"
HanmonansHOTO HCciie10BaTeIbCKOro HEHTpa
"Kypuarosckuii macturyt” | Federal State
Budgetary Institution "Russian Federation State
Scientific Centre - Institute for High Energy
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Physics" of the National Research Centre
"Kurchatov Institute” | http://www.ihep.su/),
1065, 1118, 1135, 1137, 1138, 1066, 1081,
1083, 1085, 1087, 1088, 1096, 1086, 1119,
1126, 1117

ymmno

HUMIIb PAH /IMPB RAS/ (®enepanbhoe
TOCyIapCTBEHHOE OIOKETHOE YUPEKICHIE
Hayk# "MHCTUTYT MaTeMaTH4IeCKuX podiaemM
ouonorun PAH - unman Gepepansaoro
rOCyJapCTBEHHOI'0 yUpexKAeHUS "
"®enepanbHbIN UCCIEN0BATEILCKUN LIEHTP
I/IHCTI/ITyT HpHKﬂaHHOﬁ MaTEMAaTUKN
M. M.B. Keanpimma Poccuiickoii akageMun
Hayk" | Federal State Budgetary Institution
of Science "Institute of Mathematical Problems
of Biology of the Russian Academy
of Sciences" | http://www.impb.ru/), 1118, 1119

WUTOBb PAH /ITEB RAS/ (®enepanbHoe
TOCYJIapCTBEHHOE OIO/PKETHOE YUPEKICHUE
HayKy "MHCTUTYT TEOPETUUECKOU
1 3KCTIepUMeHTaTbHOU Onodm3nkn Poccuiickoit
akagemunu Hayk" | Federal State Budgetary
Institution of Science "Institute of Theoretical
and Experimental Biophysics of the Russian
Academy of Sciences" | http://web.iteb.ru/),
1107, 1127

N®XwubIII PAH /IPCBP SS RAS/ (Uuctutyt
(1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX 1 OMOJIOTMYECKUX
npobuiem nouBoBenenust PAH | Institute
of Physical, Chemical and Biological Problems
of Soil Science of the Russian Academy
of Sciences | https://issp.pbcras.ru), 1077

PocroB-Ha-/lony

HUN® IODY /RIP SFU/ (DenepanbpHOE
rOCYJapCTBEHHOE aBTOHOMHOE
00pa30BaTeIbHOE YUPEKICHUE BBICIICTO
oOpa3zoBanus "Hay4Ho-MCCIIe10BaTEIILCKHIA
uHCTHTYT (pusuku KOxHOTO denepaabHOro
yauBepcutera” | Research Institute of Physics
of the Southern Federal University |
http://ip.sfedu.ru/), 1149-2

IO®DY /SFedU/ (denepanbHOe ToCcy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
"FOsxHBI# (henepabHblil yHHBEpCUTET" |
Southern Federal University |
http://www.sfedu.ru/, 1149-2

Camapa

CamI'V /SSU/ (DenepanbHOE TOCY1apCTBEHHOE
Oro/KeTHOE 00pa30BaTENbHOE YUPEKICHUE
BhIcIIero o0pazoBanus "CamMapcKuii
rocyapcTBeHHbIH yHHBepcuTeT" | Samara State
University | http://samsu.ru/), 1119

CY /SU/ (denepanbHOE rOCY1apCTBEHHOE
ABTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE



BBICITIETO 0Opa3oBanus "Camapckuit
HallMOHANIbHBIA UCCIEN0BATEIbCKHUIA
yuuBepcutet uM. akaia. C.I1. Koposnesa" |
Samara National Research University |
http://www.ssau.ru/), 1065, 1118, 1139

Cankr-IlerepOypr

Borannueckuii cax BUH PAH /Botanic garden BIN
RAS/ (®enepansHoe TOCy1apCTBEHHOE
OroKeTHOE yupexaeHre Hayku "botannueckuit
can boranuueckoro HWHCTUTYTa
uMm. B.JI. Komaposa Poccuiickoit akagemMuu
nayk" | Federal State Budgetary Institution
of Science "Botanic Garden
of the V.L. Komarov Botanic Institute
of the Russian Academy of Sciences" |
http://botsad-spb.com/), 1146

BHUUWM /VNIIM/ (DeaepanbHoe
roCyIapCTBEHHOE YHUTAPHOE MPEANIPUATHE
"Bcepoccuiickuii HaydHO-HCCIIEA0BATENbCKUI
MHCTUTYT MeTposoruu um. .. Menneneesa" |
D.l. Mendeleyev All-Russian Institute
for Metrology | https://www.vniim.ru/), 1136

HAII PAH /1Al RAS/ (MHCTUTYT aHATUTUYIECKOTO
npubopoctpoenus Poccuiickoit Akagemun
Hayx | Institute for Analytical Instrumentation
of the Russian Academy of Sciences |
http://iairas.ru/), 1129, 1130

NBC PAH /IMC RAS/ (®enepanbHoe
rocyAapCTBCHHOC 6IO,£[)K6THO€ YUYpCKACHUC
HayKd "MIHCTUTYT BBICOKOMOJIEKYJISIPHBIX
coenuHeHmii Poccuiickoii akanemMun HayK" |
Federal State Budgetary Institution of Science
"Institute of macromolecular Compounds
of the Russian Academy of Sciences" |
http://macro.ru/), 1149-2

HUW® CIIoI'Y /FIP/ (HayuHo-
WCCIIEI0BATENbCKHI HHCTUTYT (DU3UKU
M. B.A. ®oka Ousnyeckoro akynprera
Cankr-IlerepOyprckoro rocyjapcTBeHHOTO
yauBepcuterta | V.A. Fock Institute of Physics
of the Saint Petersburg State University |
http://www.niif.spbu.ru/), 1118, 1087, 1088,
1146

HUNDDA /NIIEFA/ (AxtimoHepHOE 001IecTBO
"HayuHo-uccnea0BaTeNbCKUi HHCTUTYT
ANIEKTPOPU3NUECKON anmapaTypsbl
um. JI.B. Eppemona” | D.V. Efremov Scientific
Research Institute of Electrophysical Apparatus |
http://www.niiefa.spb.su/), 1129

[TOMU PAH /PDMI RAS/ (denepanbroe
rOCyIapCTBEHHOE OIOPKETHOE yUPEKACHHE
Hayku "Cankr-IlerepOyprckoe otnenenue
MareMaTH4eCcKoro HUHCTUTYTA
M. B.A. CrexioBa Poccuiickoit akamemMuu
Hayk" | Federal State Budgetary Institution
of Science "St.Petersburg Department

of V.A. Steklov Institute of Mathematics
of the Russian Academy of Sciences" |
http://www.pdmi.ras.ru/pdmi/), 1137, 1138

[ICII6I'MY /PFSPSMU/ (IlepBbriii CaHKT-
[eTepOyprekwmii rocy1apCTBEHHBIN
MEIUIMHCKUN YHUBEPCUTET
um. akaz. WL.II. TTaBnosa | Pavlov First Saint
Petersburg State Medical University |
https://www.1spbgmu.ru/), 1147

PU /KRI/ (AkmmonepHoe obmiectBo "PaaueBbrit
uHcTuTyT uM. B.I'. Xnormmua" | V.G. Khlopin
Radium Institute | http://www.khlopin.ru/),
1146, 1130

C30HKII /NWRSCC/ (®enepanbHoe
roCyIapCTBEHHOE OI0PKETHOE YUPEXKACHUE
"CeBepo-3amaiHblil OKpY>KHOU HAy4HO-
knuHnaeckuit nentp um. JL.I'. Cokonosa
DenepanbHOrO MEIUKO-OMOIOTHIECKOTO
arerrcta” | North-West Regional Scientific
and Clinical Center named after L.G. Sokolov
Federal Medical and Biological Agency |
https://med122.com/), 1126

CIIoI'JITY /SPSFTU/ (denepanbHOe
rocyJapcTBeHHoOe O10KeTHOEe 00pa3oBaTeIbHOE
yapexieHue Boiciiero oopasoBanus "CaHKT-
[leTepOyprckwmii ToCy1apCTBEHHBIN
JIECOTEXHUYECKUHA YHUBEPCUTET
um. C.M. Kuposa" | Saint Petersburg State
Forest Technical University | http://spbftu.ru/),
1146

CII6oI'MTY (DenepanbHoe rocyiapcTBEHHOE
010/DKeTHOE 00pa30BaTEIIbHOE YUPEIKICHNE
BhIcuIero oopazoBanus "Cankr-llerepOyprekuit
rOCyJ1IapCTBEHHBIN MOPCKON TEXHUYECKUM
yuuBepcutet” | Saint-Petersburg State Marine
Technical University | https://www.smtu.ru/),
1148

CIIOI'TTY /SPbSPU/ (DenepanbHOe
roCyJapCTBEHHOE aBTOHOMHOE
00pa30BaTeIbHOE YUPEHKICHUE BBICIICTO
obpazoBanus "Cankr-IlerepOyprekuii
noJuTeXHn4eckuil yausepcutet [lerpa
Bemukoro" | Saint Petersburg Polytechnic
University Peter the Great |
http://www.spbstu.ru/), 1065, 1118, 1086, 1150,
1139

CIIoI'Y /SPbSU/ (DeaepanbHOE rocy1apcTBEHHOE
OroKeTHOE 00pa30BaTENbHOE YUPEKICHUE
BhIcuiero oopazoBanus "Cankr-llerepOyprekuit
rocynapCcTBeHHbIH yHuBepcutet” | Saint
Petersburg State University | http://spbu.ru/),
1065, 1118, 1136, 1137, 1066, 1130, 1119,
1107, 1139, 1117

CII6IDTY "JIDTHU" /ETU "LETI"/ (DenepansHOe
rOCyJapCTBEHHOE aBTOHOMHOE
o0pa3oBaTenbHOE YUPEKICHHE BBICIIETO



obpazoBanus "Cankrt-IleTepOyprekumit
rOCYJapCTBEHHBIN ANEKTPOTEXHUUECKHUI
yauBepcutet "JIOTU" um. B.U. YassHOBa
(JTenuna) " | Saint Petersburg State
Electrotechnical University “LETI” |
http://www.eltech.ru/), 1126

CIIT'Y /SPMU/ (®enepanbHOE roCyAapCTBEHHOE

OroKeTHOE 00pa30BaTENbHOE YIPEKISHUE
BeIcIiero oopasopanus "Cankr-llerepOyprekuit
ropHblit yauBepcutet” | https://www.spmi.ru/),
1146

Yuausepcurer UTMO /ITMO University/

(denepanbpHOE rocyaapCTBEHHOE aBTOHOMHOE
00pa3oBaTeibHOE YUPEKIECHHE BBICIIETO
oOpazosanus "Caskt-IleTepOyprckuit
HallMOHAIbHBIA UCCIEN0BATEIbCKUMA
YHUBEPCUTET UHPOPMAIIIOHHBIX TEXHOJIOTHH,
mexanuku u ontuku” | National Research
University of Information Technologies,
Mechanics and Optics | http://www.itmo.ru/),
1118, 1037

OTHU um. A.®. Hoddde /loffe Institute

(DenepanbHOE TOCYJAPCTBEHHOE OI0PKETHOE
yupexacHue HaykH "OU3UKO-TEXHUYECKUI
nHCTUTYT M. A.D. Nodde Poccuiickoit
akamemuu Hayk" | Federal State Budgetary
Institution of Science "loffe Physical Technical
Institute of the Russian Academy of Sciences" |
http://www.ioffe.ru/), 1149-2, 1146, 1130

ITHUU "Daexrpon” /Electron/ (Axunoneproe

obmrecTBo “LleHTpanbHBIA HAYYHO-
HCCIIE/I0BATENLCKUI HHCTUTYT "DIeKTpOH" |
Joint Stock Company "National Research
Institute "Electron” |
http://www.electron.spb.ru/), 1083

[ITHUU KM "TIpomereii" /CRISM "Prometey"/

(DenepanpHOE TOCYAAPCTBEHHOE YHUTAPHOE
npeanpusarue "Llenrpansubii Hayuno-
UccnenoBarensckuii MuctutyT
Konctpykmonnsix Marepuasnos "[Ipomereit”
nM. U.B. I'opsinnHa HanmonansHOro
Uccnenosarensckoro Lentpa "KypuaroBckuit
Hucruryt” | Central Research Institute

of Structural Materials "Prometey" named after
I.V. Gorynin of National Research Center
"Kurchatov Institute" |
http://www.crism-prometey.ru/), 1149-2

CaparoB
CI'y /SSU/ (denepanbHOE TOCYIapCTBEHHOE

OroKeTHOE 00pa30BaTENbHOE YIPEKICHUE
BEICIIEro oopasoBanus "CapaToBCKuit
HaIMOHAJIBHBIN UCCIIeI0BATEIbCKUI
rOCYJapCTBEHHBIH YHUBEPCUTET

uMm. H.I'. YepHbimmeBckoro" |

N.G. Chernyshevsky Saratov State University |
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http://www.sgu.ru/), 1136, 1137, 1119, 1127,
1117

Capos

POAI-BHUND® /RFNC-VNIIEF/ (DenepanpHOe
rOCyJapCTBEHHOE YHUTAPHOE MPENIPUATHE
"Poccutickuii @enepanbHblii Anepusii Lientp”
— Beepoccuiickuii Hay4HO-HCCIIEI0BATEIbCKUN
WHCTHUTYT SKCIIEPUMEHTANBHON (PH3HKH |
"Russian Federal Nuclear Centre" — All-Russian
Scientific Research Institute of Experimental
Physics | http://www.vniief.ru/), 1088, 1150,
1130

®uman MI'Y /MSU Branch/ (®enepansHoe
rocyaapCTBE€HHOC 6IOIDKCTH06 O6paSOBaTeJ'H>HO€
yUpexXIeHUE BBICIIEr0 00pa30BaHuUs
MOCKOBCKHI rOCYJapCTBEHHBIA YHUBEPCUTET
uMm. M.B. JlomonocoBa ®unuan MI'Y
B . Capos | Federal State Budget Educational
Institution of Higher Education
M.V. Lomonosov Moscow State University
MSU Branch in Sarov | https://sarov.msu.ru/),
1119

CeBacTonoJib

HNuBbIOM /IBSS/ (denepanbHOE TOCyIapCTBEHHOES
OroKeTHOE yupexaeHne Hayku denepaabHbIi
HCCIIEA0BATENBCKUM LIEHTp "MHCTUTYT
OMOJTOTHH I0KHBIX MOpEH
uM. A.O. Koaneckoro PAH" | Federal
Research Center "A.O. Kovalevsky Institute
of Biology of the Southern Seas of RAS" |
http://imbr-ras.ru/), 1146

Cmosenck

Cmonl'Y /SSU/ (DenepanbHOE TOCYyIApPCTBEHHOE
Or0KEeTHOE 00pa30BATENIBHOE YUPESIKICHUC
BhICIIEro 00pa3oBanus "CMOJICHCKuUIT
rocynapcTBeHHbIi yHrBepcuTeT" | Smolensk
State University | http://www.smolgu.ru/), 1087,
1139

CHexXnHCK

POAI-BHUNUT® /RENC-VNIITF/ (Denepanbroe
roCyJapCTBEHHOE YHUTAPHOE MPEIIPUITHE
"Poccuiickuii @enepanbubiil Snepusnii Lientp"”
— Beepoccuiickuii HaydHO-HCCIIeI0BATEIbCKUN
WHCTUTYT TEXHUYECKOU (DU3UKH
um. akaza. E.W. 3ababaxuna | Russian Federal
Nuclear Centre - All-Russian Scientific
Research Institute of Technical Physics |
http://www.vniitf.ru/), 1149-4, 1083

Cocnosbiii bop

AO CIINU "BHUITUIT" /JSC SPII "VNIPIET/"
(Akunonepnoe o0miecTBo "BocrouHo-
EBpomneiickuii ronoBHON Hay4HO-
HCCIIEJIOBATENIbCKUN U MPOEKTHBIA HHCTUTYT
sHepreruueckux texnomoruit” | All-Russian
Scientific Research And Design Institute



of Energy Technology | http://ru.vnipiet.ru/),
1130

Coun

HUU MIT /SRI MP/ (denepanbproe
rOCyIapCTBEHHOE OIOKETHOE HAyIHOE
yupexzacHue "HayuHo-ucciaen0BarTenbCcKuil
MHCTUTYT MEAUIIMHCKON MPUMATOJIOTUu" |
Federal State Budgetary Scientific Institution
"Scientific Research Institute of Medical
Primatology" | http://www.primatologia.ru/),
1077

CraBponoub

CK®Y /NCFU/ (CeBepo-KaBkazckuii
®denepanbubiii YauBepcuteT | North-Caucasus
Federal University | https://ncfu.ru/), 1149-2

Crapasn Jlagora

CJI Myseit/SL Museum/ (I'ocymapcTBeHHOE
OIOKETHOE YUPEIKICHUE KYIbTYPhl
Jlenunrpanckoi obnactu "CraponamiosKcKuit
HACTOPHUKO-aPXUTEKTYPHBIM U apXEOIOrH4eCKUi
My3eii-3anoBeqHuK" | Staraya Ladoga Historical,
Architectural and Archaeological Museum-
Reserve | https://ladogamuseum.com/), 1146

Crepauramak

C® baml'V /SB BSU/ (Crepnuramakckuii punman
bamkupckoro rocyJapcTBEHHOI0 YHUBEPCUTETA
| Sterlitamak branch of the Bashkir State
University | http://strbsu.ru/), 1149-2

ChIKTBIBKAp

OM Komu HII YpO PAH /DM Komi SC UrB
RAS/ (denepanbHOE rocyjapcTBEHHOE
OroJpKeTHOE yupekaeHne Hayku denepanbHbiit
HCcCIeA0BaTENbCKUM LeHTp "OTAen MaTeMaTUKU
Komu HAY4YHOTI'O LICHTpPA Ypam,cxoro OTACICHUA
Poccuiickoii akamemun HayK" | Federal State
Budgetary Institution of Science "Department
of Mathematics Komi Sciences Centre of the
Russian Academy of Sciences Ural Branch" |
http://www.komisc.ru/), 1065

Teepnb

TeI'Y /TvSU/ (PenepanbHOE TOCYIapCTBEHHOE
OroKeTHOE 00Pa30BaTENbHOE YIPEKICHUE
BhIcIIero oopazoBanus "TBepcKkoit
rocynapcTBeHHbIH yHuBepcuteT" | Tver State
University | http://tversu.ru/), 1119

Tomck

TI'TTY /TSPU/ (DenepaiibHOE rocy1apcTBEHHOE
OroKeTHOE 00Pa30BaTENbHOE YIPEKICHUE
BEICIIEro oopazoBanus "Tomckuit
rOCYJapCTBEHHBIN MEeAarornyecKuit
yausepcutet” | Tomsk State Pedagogical
University | http://www.tspu.edu.ru/), 1138

TI'Y /TSU/ (®enepanbHOE TOCYIaPCTBEHHOE
aBTOHOMHOE 00pa30BaTeJIbHOE YUPEKICHUE
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BEICITIETO 0Opa3oBaHus "HarmoHabHBIH
nccaeaoBaTenbckuil ToMekuit
rocynapcTBeHHbIi yHuBepcutet” | National
Research Tomsk State University |
http://www.tsu.ru/), 1065, 1129, 1083, 1119,
1126, 1139

TITY /TPU/ (denepanbHOE rOCYAapCTBEHHOS
aBTOHOMHOE 00pa30BaTebHOE YUPESKICHHE
BEICIIIETO 0Opa3oBanus "HarmoHaIbHBIH
HCCIeN0BaTENbCKUN ToMCKui
nonuTexHuueckuii yausepcuret” | National
Research Tomsk Polytechnic University |
http://tpu.ru/), 1149-2, 1136, 1137, 1138, 1083,
1087, 1096, 1150, 1119, 1107, 1126, 1139

Tyna

Tynl'Y /TSU/ (®enepaiibHOE TOCYIaPCTBEHHOES
Or0KeTHOE 00pa30BaTEIbHOE YUPEKICHNE
BEICIIIEro oopazoBanus "Tynbckuii
rocynapcTBeHHbIii yauepcuret” | Tula State
University | http://tsu.tula.ru/), 1149-2, 1146,
1119, 1139

Twomenb

TroM['Y /UTMN/ (DenepanbHOe TOCYIapCTBEHHOE
ABTOHOMHOE 00pa30BaTelIbHOE YUPEIKICHUES
BEICIIIEro o0pa3oBaHus "TroMeHCKUi
rocynapcTBeHHbIH yHuBepcuTeT" | University
of Tyumen | https://www.utmn.ru/), 1149-2

PpsA3nHO

HNCTOK /ISTOK/ (AkumoHepHOe 00I11eCTBO
"Hay4HO-TIpOM3BOJICTBEHHOE NIPEAIIPUATUE
"MCTOK" nm. lllokuna” | Joint Stock Company
"Research and Production Corporation "ISTOK"
named after Shokin" | http://www.istokmw.ru/),
1065

XabapoBck

TOI'Y / PNU/ (denepanbHOe TOCY1apCTBEHHOE
Or0JDKeTHOE 00pa30BaTEILHOE YUPEKICHHIE
BBICIIIEro 00pa3oBanus "THXOOKEaHCKHI
rocynapcTBeHHbIi yHuBepcutet” | Pacific
National University | http://pnu.edu.ru/), 1136

Yeasi0uHck

IOYpI'Y /SUSU/ (PeaepanbHOE rocy1apcTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BhIcIIero o0pa3zoBanus "HOkHO-Y pasbCKuit
roCy/lapCTBEHHBIN YHUBEPCUTET
(HAITMOHATEHBIN HCCIIEI0BATEILCKII
yauBepcuter) " | South Ural State University |
https://www.susu.ru/ru/), 1149-2, 1077, 1119

YepHoronoska

NCMAH PAH /ISMAN RAS/ (denepanbHoe
rOCyIapCTBEHHOE OFO/DKETHOE YUPEXKICHUE
Hayku "MHCTUTYT CTPYKTYpHOI
MaKpOKHHETHKH U NTPOOIEM MaTepHaIOBEACHUS
Poccuiickoit akanemun Hayk" | Federal State



Budgetary Institution of Science "Institute
of Structural Macrokinetics and Materials
Science of the Russian Academy of Sciences" |
http://www.ism.ac.ru/), 1087

HNT® PAH /LITP RAS/ (®enepansHOe
rOCyIapCTBEHHOE OIOPKETHOE YUPEKIACHHE
Haykd "MHCTUTYT TeOpeTHIecKoi GU3UKU
um. JI.JI. Jlanpay Poccuiickoit akanemun HayK" |
Federal State Budgetary Institution of Science
"L.D. Landau Institute for Theoretical Physics
of the Russian Academy of Sciences" |
http://www.itp.ac.ru/), 1135, 1138, 1117

HNOTT PAH /ISSP RAS/ (Penepanbhoe
rocyaapCTBEHHOC 6IOIDKCTH06 YUPCKACHUC
Hayk# "MHCTUTYT GU3HUKH TBEPIOTO TENa
Poccwiickoii akagemun Hayk" | Federal State
Budgetary Institution of Science "Institute
of Solid State Physics of the Russian Academy
of Sciences" | http://issp.ac.ru/), 1149-2, 1086,
1131

CKII UITXD PAH /SCC IPCP RAS/
(PenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexxaeHre Hayku "CynepKoMITbIOTepHBIH
ueHTp MHCTHTYyTa MPOOIIeM XUMUYECKOH
¢busuku Poccuiickoit akameMuu HayK" |
Federal State Budgetary Institution of Science
"Supercomputer Centre of the Institute
of Problems of Chemical Physics of the Russian
Academy of Sciences" | http://www.icp.ac.ru/),
1118

Axkyrck

CB®Y /NEFU/ (DenepanbHOE rOCy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTeNIbHOE yUPEIKACHHE
BhIcIero oopazoBanus “CeBepo-BocTouHbIi
(benepanbHbI yHUBEPCUTET
um. M.K. Ammocosa" | North-Eastern Federal
University in Yakutsk | http://www.s-vfu.ru/),
1147, 1139

Apocaasiab

Apl'Y /YSU/ (denepanbHOE ToCyIapCTBEHHOE
0r0/KeTHOE 00pa30BaTEIIbHOE YUPEKICHHUE
BBICIIIEr0 00pa3oBaHus “SpocinaBckuii
rOCYJapCTBEHHBI YHUBEPCUTET
um. ILT. lemumosa” | P.G. Demidov Yaroslavl
State University | https://www.uniyar.ac.ru),
1139

*
PymbiHuA

basi-Mape

TUCN-NUCBM (TexHuueckuii yHUBEpCUTET
r. Kity>x-Hamoka - CeBepHBI yHUBEPCUTETCKHIMA
ueHtp B I. bag-Mape | Technical University
of Cluj-Napoca - North University Center

* COTpyAHMYECTBO MOKET ObITh OFPAHMYEHO YCIOBUAMH,
MPHUHATHIMU TOCYIapCTBOM B OJTHOCTOPOHHEM HOPSIIKE.

of Baia Mare | http://www.utcluj.ro/), 1149-2,
1146

Byxapect

IFIN-HH (HanmonansHbIN Hay4HO-
HCCJ’ICI[OBB.TCJ'ILCKPIIZ HUHCTUTYT (bI/ISI/IKI/I
U siepHoii umwkenepun "Xopus Xymyoei
Horia Hulubei National Institute of Physics
and Nuclear Engineering | http://www.ifin.ro/),
1149-1, 1149-3, 1136, 1087, 1088, 1096, 1146,
1130

IGR (T'eonmoruyeckuit HHCTUTYT PyMbIHUH |
Geological Institute of Romania | https://igr.ro),
1146

INCDIE ICPE-CA (HamuoHasabHBIH Hay4HO-
HCCJ’IC,Z[OB&TGJIBCKI/II\/’I HUHCTUTYT JJICKTPOTEXHUKHU
| National Institute of Research
and Development in Electrical Engineering
ICPE-CA | http://www.icpe-ca.ro/), 1149-2,
1149-4, 1097, 1146

UB (Byxapectckuii yauepcutet | University
of Bucharest | http://www.unibuc.ro/), 1149-2,
1136, 1137, 1087, 1146

UPB (TTonurexuudeckuii ynuBepcutet byxapecra |
University Politehnica of Bucharest |
http://www.upb.ro/), 1088

T'anan

DJUG (Yuusepcuret "Dunarea de Jos" B T"anarr |
"Dunarea de Jos" University of Galati |
http://www.ugal.ro/), 1146

Kay:xk-Hamoka

INCDTIM (HannoHansHBIA HHCTUTYT
WCCIICIOBAHUS U PA3BUTHUS TEXHOJIOTHH
MOJIEKYJISIpHBIX M30TOMOB | National Institute
for Research and Development of Isotopic
and Molecular Technologies |
http://www.itim-cj.ro/), 1149-2, 1149-3, 1146

RA BC-N (®unman PyMbIHCKOI aKajieMUH HAyK
B Kityxx-Hamoxka | Romanian Academy Cluj-
Napoca Branch | http://www.acad-cluj.ro/),
1149-2

UBB (Yuusepcurer batem-boiisu | Babes-Bolyali
University | http://www.ubbcluj.ro/), 1149-2,
1149-3, 1136

UTC-N (Texumnueckuii yauepcureT Kiyx-Hanoka
| Technical University of Cluj-Napoca |
http://utcluj.ro/), 1149-3

Koncranna

MINAC (My3eili HalMOHAILHOIN UCTOPUH
apxeonoruu Koncranip! | Museum of National
History and Archeology in Constanta |
https://www.minac.ro/), 1149-2
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UOC ("OBuawmii”" YausepcuteT KoHCTaHIIHI |
"Ovidius" University of Constanta |
http://www.univ-ovidius.ro/), 1146

KpaiioBa

UC (KpaiioBCkuit ynuepcuter | University
of Craiova | https://www.ucv.ro/en/), 1149-2

Mbrypeie

ISS (MHCTHTYT KOCMHYECKUX UCCIIEIOBAHUH |
Institute of Space Science |
https://www?2.spacescience.ro/), 1087, 1088,
1099, 1146

NIMP (HaunoHanbHbINH HHCTUTYT (BH3UKH
matepuaios | National Institute of Materials
Physics | http://www.infim.ro/), 1149-2

Opans

UO (Yuueepcuret Opazs | University of Oradea |
http://www.uoradea.ro/), 1146

IMuremru

ICN (MHCTUTYT SIIEpHBIX UCCIICTOBAHUMN
B [Turemry | Institute for Nuclear Research -
Pitesti | http://www.nuclear.ro/), 1146

UPIT (I'ocynapcTBeHHbIl yHUBepcUTeT [InTemTH |
University of Pitesti | http://www.upit.ro/),
1149-2

PoiMHENKY-Bbl14a

ICSI (HarmoHasbHBIH HAyYHO-UCCICIOBATEIbCKUI
WHCTUTYT KPUOTEHHBIX M NU30TOMHBIX
texHonoruii | National Research
and Development Institute for Cryogenics
and Isotopic Technologies | http://www.icsi.ro/),
1146

Cubny

ULBS (Yuuepcuret "Jlyunan bnara” 8 Cubny |
Lucian Blaga University of Sibiu |
https://www.ulbsibiu.ro/ro/), 1146

Tumumoapa

ICT (Xumnueckuit uactutyT uM. Kopronana
Hparymecky | "Coriolan Dragulescu” Institute
of Chemistry | http://acad-icht.tm.edu.ro/),
1149-2

ISIM (HanmoHallbHBIM HayYHO-UCCIIC0BATEIbCKHIA
WHCTUTYT CBapKH U UCIILITAHUNA MaTEPUAJIOB |
National R&D Institute for Welding
and Materials Testing - ISIM Timisoara |
http://www.isim.ro/), 1149-2

UVT (3anannsiii yauBepcuteT TuUMHIIOApa |
West University of Timisoara |
http://www.uvt.ro/), 1149-2, 1137, 1146

Tynus

DDNI (HanuonanbsHbIi Hay4qHO-
uccienoBarenbekuii HHCTUTYT “Jlenbra ynas" |
"Danube Delta" National Institute for Research
and Development | http://www.ddni.ro/), 1149-2
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Teiprosumre

VUT (Yuusepcuret "Bamaxus" B Teiprosurmre |
"WVALAHIA" University of Targoviste |
http://www.valahia.ro/), 1149-2, 1149-3, 1146

Accnl

TULS (Sccckuit yHUBEPCHUTET €CTECTBEHHBIX HAyK
"Hou Uonecky ae na bpax" | "lon lonescu
de la Brad" Iasi University of Life Sciences |
https://iuls.ro/), 1149-2

NIRDTP (HamuoHnanbHblit Hay4HO-
HCCIIEA0BATENBCKUM HHCTUTYT TEXHUYECKOU
¢usuku | National Institute of Research
and Development for Technical Physics |
http://www.phys-iasi.ro/), 1149-2, 1146

TUIASI (Acckuit TeXHUUECKUH YHUBEPCUTET
num. I'eopre Acaku | "Gheorghe Asachi"
Technical University of lasi |
http://www.tuiasi.ro/), 1149-2

UAI (YuuBepcutet "Anowionus” B Sccax |
University "Apollonia” of Iasi |
http://univapollonia.ro/), 1149-2

UAIC (Acckuit yauBepcutet uM. AW, Ky3bt |
Alexandru Ioan Cuza University of lasi |
http://www.uaic.ro/), 1149-2, 1146

CeBepnass Makenonus

Ckonbe

UKiM (Yuusepcuter Catsix Kupuina
1 Medoaus B Cromnbe | Ss. Cyril and Methodius
University in Skopje |
http://www.ukim.edu.mk/), 1146

CepOus

Bearpan

AOB (benrpaackast acTpoHOMUYECKast
obcepBatopus | Astronomical Observatory
of Belgrade | https://www.aob.rs/), 1135

IBISS (MHECTUTYT OMOIIOTHYECKUX UCCIIENOBAHUI
"Cunnira CrankoBud” | Institute for Biological
Research “Sinisa Stankovic¢” |
https://www.ibiss.bg.ac.rs), 1077

INS "VINCA" (MHCTUTYT A1epHBIX HayK "Bumua" |
"Vinca" Institute of Nuclear Sciences |
http://www.vin.bg.ac.rs/), 1065, 1129, 1149-2,
1135, 1137, 1066, 1083, 1146, 1077, 1131

IORS (MHCTUTYT OHKOJIOTHH U PaHOJIOTHA
Cep6un | Institute of onkology and radiology
of Serbia | https://www.ncrc.ac.rs/), 1077

IPB (MucTuTyT Mmsmku benrpanckoro
yuuBepcutera | Institute of Physics Belgrade
of the University of Belgrade |
http://www.phy.bg.ac.rs/), 1136, 1146

V-1 /Univ./ (benrpanckuii yHUBEpCHTET |
University of Belgrade | http://www.bg.ac.rs/),
1146, 1147, 1077, 1119



Kparyesan
UniKg (Kparyesauxwuii yausepcutet | University
of Kragujevac | https://fen.kg.ac.rs/), 1077

Hum

Vu-1 /Univ./ (Humickuit yHuBepcurer |
University of Nis | https://www.ni.ac.rs/en),
1138, 1117

Hosu-Can

UNS (HoBu-Canckwuii yausepcutet | University
of Novi Sad | http://www.uns.ac.rs/), 1129,
1149-2, 1066, 1146, 1126, 1139

Cpemcka Kamenuna

Educons Univ. (Yausepcuretr D1yKOHC |
Educons University | https://educons.edu.rs/),
1139

CjoBaKkus

bancka bucrpuna
UMB (YuuBepcurer Marest bena | Matej Bel
University | http://www.umb.sk/), 1086

bparucaasa

CU (Yuusepcuret um. Komenckoro B bparucnage |
Comenius University in Bratislava |
http://uniba.sk/), 1148, 1135, 1136, 1137, 1081,
1088, 1096, 1099, 1146, 1130, 1100, 1077

IEE SAS (DnekTpoTeXHUYEeCKUit HHCTUTYT
CroBarikoii akajgemun Hayk | Institute
of Electrical Engineering of the Slovak
Academy of Sciences | http://www.elu.sav.sk/),
1146, 1127

IP SAS (MuctutyT dusuku CIioBankoii akaieMiuu
Hayk | Institute of Physics of the Slovak
Academy of Sciences | http://www.fu.sav.sk/),
1135, 1136, 1066, 1081, 1087, 1097, 1146

Kunnna
UNIZA (Kununckwuii yauBepcutet | University
of Zilina | http://www.uniza.sk/), 1097

Kommue

IEP SAS (MuCTHTYT SKCIIEPUMEHTAIBHOMN (pHU3UKH
CroBanxoit akanemun Hayk B Kommue | Institute
of Experimental Physics of the Slovak Academy
of Sciences in KoSice |
http://wwwnew.saske.sk/uef/), 1118, 1149-2,
1137, 1088, 1097

TUKE (Texuuueckuii yausepcutet B Kommuiie |
Technical University of KoSice |
http://www.tuke.sk/), 1088

UPJS (Yuusepcurer ITasna Moseda Iladapuxa
B Kommue | Pavol Jozef Safarik University
in Kosice | http://www.upjs.sk/), 1065, 1137,
1066, 1087, 1088, 1097, 1119

* COTpyAHMYECTBO MOKET ObITh OFPAHMYEHO YCIOBUAMH,
MPUHATHIMU TOCYIapPCTBOM B OTHOCTOPOHHEM HOPSIIKE.
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HoBa-/lyonuna

EVPU (AO "DnekTpoTeXHIYECKAasl MPOCKTHO-
HccienoBareiabckad komnanus' r. Hosa
Hy6nwura | Electrotechnical Research
and Projecting Company Nova Dubnica, j.s.c. |
http://www.evpu.sk/), 1065

CiaoBeHusi

JIrobasina

GeoSS (I'eonornueckas ciyx6a CioBeHUH
Geological Survey of Slovenia |
http://www.geo-zs.si/), 1146

CIIA

Alinaxo-®oJjnic

INEEL (HauumonansHnast maboparopust
M0 MHXKEHEPHBIM pa3paboTKaM U OKpYy>Katolen
cpene | Idaho National Engineering
and Environmental Laboratory |
http://www.inl.gov/), 1100

AiioBa-Cutn
Ulowa (Aiiosckuii yausepcutet | University
of lowa | http://www.uiowa.edu/), 1083

Amxepcer

UMass (YauBepcutet mrt. MaccadyceTc
B Amxepcte | University of Massachusetts
Amherst | https://www.umass.edu/), 1100

ANTOH

BNL (bpykxeiiBeHckast HalfuOHaIbHAS
naboparopus | Brookhaven National Laboratory
| http://www.bnl.gov/), 1118, 1066, 1096, 1097

ApJIMHITOH

UTA (YuuBepcuret mit. Texac B ApJHHITOHE |
University of Texas Arlington |
http://www.uta.edu/), 1118, 1119

banxTumop
JHU (Yuausepcuret k. Xonkunca | Johns Hopkins
University | http://www.jhu.edu/), 1083

BaraBus

Fermilab (HannonansHas yckopuTtenbHas
nabopatopus um. D. ®epmu | Fermi National
Accelerator Laboratory | http://www.fnal.gov/),
1118, 1083, 1099

bepxin

Berkeley Lab (Hanmonanbnas nabopatopust
umM. . Jloypenca B bepknu Kanudopruiickoro
yauBepcutera | Lawrence Berkeley National
Laboratory of the University of California |
http://www.Ibl.gov/), 1066, 1088

UC (Yuausepcuret mit. Kanudopuus |
University of California |



http://www.universityofcalifornia.edu/), 1149-2,
1088

BaymuHrTon

IU (Muananckuit ynuBepcutet B biymMuHrrone
Indiana University Bloomington |
http://www.iub.edu/), 1066

Bbocron

BU (boctouckuit yausepcuteT | Boston University
| http://www.bu.edu/), 1083, 1096

NU (CeBepo-BOCTOUHBIN YHUBEPCHUTET |
Northeastern University |
http://www.northeastern.edu/), 1083

Boyanep

CU (Vuusepcuter mt. Konopamo B Boymnaepe |
University of Colorado at Boulder |
http://www.colorado.edu/), 1083

Bygdaio .
UB (Yuusepcuret mrara Heio-Mopk B Byddao |

University at Buffalo of the State University
of New York | http://www.buffalo.edu/), 1083

BuabsimcoOypr

W&M (Kosmemx Bunbrensma u Mapuu |
College of William & Mary |
http://www.wm.edu/), 1097

I'eiincBuILI

UF (Yuausepcuret ®nopuast | University of Florida
| http://www.ufl.edu/), 1083

Hapem, NC

Duke (Yuusepcuret Jlptoka | Duke University |
http://www.duke.edu/), 1146

HeiiBuc

UCDavis (Yuusepcurer . KanudopHus |
University of California, Davis |
http://ucdavis.edu/), 1083

Hderpoiit

WSU (Yuusepcuter Voitna | Wayne State
University | http://wayne.edu/), 1083, 1088

Nuaunananomnuc

IUPUI (MHannaHckuii yHUBEPCUTET - Y HUBEPCUTETA
[epasto Mnanananonuc | Indiana University -
Purdue University Indianapolis |
http://www.iupui.edu/), 1099

Hraka

Cornell Univ. (KopHesuickuii yHUBEPCHTET |
Cornell University | http://www.cornell.edu/),
1083

KemOpux, MA

Harvard Univ. (I'apBapJcKuii yHUBEPCUTET |

Harvard University | http://www.harvard.edu/),
1099

MIT (MaccagyceTcKuii TeXHOJIOTHICCKII
uHCcTUTYT | Massachusetts Institute
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of Technology | http://www.mit.edu/), 1083,
1086, 1100

Koanemx-Ilapk

UMD (Mbapunennckuii yausepcureT B Komnemx-
ITapke | University of Maryland |
http://www.umd.edu/), 1138, 1083

Koanenx-Craiimn

Texas A&M (Texacckuit ynuBepcuter A&M |
Texas A&M University | http://www.tamu.edu/),
1083

Konxymous, SC

UofSC (Vausepcurer HO:xnoit Kaponuus! |
University of South Carolina | https://sc.edu/),
1099

Komymoyc

OSU (Vuusepcurer mT. Oraiio | Ohio State
University | http://www.osu.edu/), 1083, 1088

Kopan I'abac
UM (YuuBepcuter Maitamu | University of Miami |
http://welcome.miami.edu/), 1138

JIa60ok

TTU (Texacckuii TEXHOJIOTHIECKUH YHUBEPCHTET |
Texas Tech University | http://www.ttu.edu/),
1083

JleMOHT

ANL (AproHHckasi HalMoHaNbHAas 1abopaTopus |
Argonne National Laboratory |
http://www.anl.gov/), 1066, 1081

JIusepmop

LLNL (JTuBepmopcKkasi HaliOHAaIbHAsT
nabopatopus um. 3. Jloypenca | Lawrence
Livermore National Laboratory |
http://www.lInl.gov/), 1083

JIMHKOJIBH

UNL (Yuuepcutet Hebpacku-JInakonpHa
University of Nebraska-Lincoln |
http://www.unl.edu/), 1083

Jlopenc
KU (Kanzacckwuii yausepcuret | University
of Kansas | http://www.ku.edu/), 1083

Jloc-Asnamoc

LANL (JIoc-Anamocckasi HallHOHaIbHAsI
nabopatopus | Los Alamos National Laboratory;
Meson Physics Facility (LAMPF) |
http://www.lanl.gov/), 1085, 1088, 1146

Jloc-Anxenec

UCLA (KanuhopHuiicknii yHUBEpPCUTET
B Jloc-Anmxkenece | University of California,
Los Angeles | http://www.ucla.edu/), 1083

ManxerTeH
KSU (Kanzacckuit yauBepcuter | Kansas State
University | https://ksiteonline.com/), 1083



Menuto-IIapk

SLAC (HammonanbsHast yCKOpUTEIbHAS
naboparopust CTeH(OPCKOTO YHUBEPCUTETA |
SLAC National Accelerator Laboratory
is Operated by Stanford University |
http://www6.slac.stanford.edu/), 1096

Mepcen

UCMerced (Kamudopauiickuil yHUBEPCUTET
B Mepcene | University of California, Merced
Madison | http://www.ucmerced.edu/), 1096

MunHeanoJuc
U of M (Munnecotckuii yausepcutet | University
of Minnesota | http://twin-cities.umn.edu/), 1083

Mbhaucon

UW-Madison (BuCKOHCHHCKUH YHUBEPCHUTET
B Manucone | University of Wisconsin-Madison
| http://www.wisc.edu/), 1083

HamBuia
VU (YuauBepcuret Banaepouibta | Vanderbilt
University | http://www.vanderbilt.edu/), 1083

HoxcBuia

UTK (Yuusepcurer wr. Tenneccu | University
of Tennessee of Knoxville |
http://www.utk.edu/), 1083, 1088

Hopdoax

NSU (Hopdonkckuii yausepcurer | Norfolk State
University | http://www.nsu.edu/), 1097

Hotp-Jam

ND (Vuusepcurer Hotp-Zlam | University of Notre
Dame | http://www.nd.edu/), 1136, 1083

Hero-bpancyuk

RU NB (Patrepckuii yausepcuteT B Hblo-
Bpancywuk | Rutgers University New Brunswick |
https://newbrunswick.rutgers.edu/), 1083

Heio-Mopk

CUNY (T'opoxckoii yuusepeuter Hpro-Mopka |
City University of New York |
http://www2.cuny.edu/), 1138

RU (Poxdenneposckuii ynusepcutet | Rockefeller
University | http://www.rockefeller.edu/), 1083

SUNY (Yuusepcurer mrara Hero-Hopk | State
University of New York |
http://www.suny.edu/), 1138, 1066

Heronopr-Heloc

JLab (HanmoHasbHas yCcKOpHUTENIbHAs JTa00paTopHst
um. T. xedpdepcona; Acconumanus FOro-
BOCTOYHBIX yHUBepcuTeToB | Thomas Jefferson
National Accelerator Facility; Southeastern
Universities Research Association (SURA) |
http://www.jlab.org/), 1097

Hrro-XeiliBen

Yale Univ. (Menbckuit yausepcuter | Yale
University | http://www.yale.edu/), 1066, 1088

289

Ox-Puax

ORNL (Oyxk-Pumxckast HarfmoHa IbHAS
naboparopus | Oak Ridge National Laboratory |
http://www.ornl.gov/), 1088, 1146

Oxcdopa, MS
UM (YuuBepcutetr Muccucunu | University
of Mississippi | http://www.olemiss.edu/), 1083

Omaxa

Creighton Univ. (KpeiiToHCKH1iT yHUBEPCHUTET |
Creighton University |
https://www.creighton.edu/), 1088

OcTun

UT (Texacckuii yauBepcuteT B OcTHHE |
University of Texas at Austin |
http://www.utexas.edu/), 1088, 1100

ITacanena

Caltech (KamudopHUiicKIii TEXHOIOTHYECKUIT
nacTtutyT | California Institute of Technology |
http://www.caltech.edu/), 1137, 1083

IIuTTcdypr
CMU (Yuusepcurer Kapraeru-Memnon |Carnegie
Mellon University http://www.cmu.edu/), 1083

IIpuncron

PU (IlpuacToHckuii yHuBepcuteT; Orsznueckas
nabopatopus um. k. I'erpu | Princeton
University; Joseph Henry Laboratories
of Physics | http://www.princeton.edu/), 1083

IIpoBugenc
Brown (bpayHoBckuii yausepcutet | Brown
University | https://www.brown.edu/), 1083

Pusepcaiig

UCR (KanugopHuiicknii yHUBEpCUTET
B Puepcaiine | University of California,
Riverside | http://www.ucr.edu/), 1083

Pouecrep
UR (Pouecrepckwuii yauBepcuteT | University
of Rochester | http://www.rochester.edu/), 1083

Can-/Iuero

SDSU (Yuusepcurer mwrara Kanudpopuuns
B Can-Zluero | San Diego State University |
http://www.sdsu.edu/), 1083

Can-Jlyuc-Ooucno

Cal Poly (KanmudopHuiickuii oTUTeXHIYECKUI
yauBepeutet | California Polytechnic State
University | https://www.calpoly.edu/), 1088

CanTa-bap06apa

UCSB (KanmgopHuiickuii yHUBEpCUTET
B Canra-bapb6ape |
University of California, Santa Barbara |
https://www.universityofcalifornia.edu/), 1083



Tannaxaccu
FSU (Vuusepcurer mr. ®nopuza | Florida State
University | http://www.fsu.edu/), 1083

Tamna
USF (Vuusepcurer IOxnoit ®aopunst | University
of South Florida | https://www.usf.edu/), 1132

Tackaiayca
UA (Anabamckuii yausepcutet | University
of Alabama | http://www.ua.edu/), 1083, 1100

Vaiiko

BU (boaitnopckwii yausepcuret | Baylor University
| http://www.baylor.edu/), 1135, 1083

Yacr-JlageiierT

Purdue Univ. (Yuusepcurer Ilepasio | Purdue
University | http://www.purdue.edu/), 1083,
1088

deiipdakc

GMU (YHuBepcutet uM. Jxopaxa Moaiicona
George Mason University |
http://www.gmu.edu/), 1096

Dunanenspus
Penn (ITencunbBanckuii yausepcuret | University
of Pennsylvania | http://www.upenn.edu/), 1138

XBbIOCTOH

Rice Univ. (YuuBepcuter Yunbsima Mapiua Paiica |
William Marsh Rice University |
http://www.rice.edu/), 1083

UH (XbrocToHckuit yauBepcuret | University
of Houston | http://www.uh.edu/), 1088

Yamen-Xma

UNC (VuuBepcurer Ceeproii Kaponuusl B
Yanen-Xumure | University of North Carolina
at Chapel Hill | https://www.unc.edu/), 1100

Yuxaro

CSU (Yukarckuii yausepcureT | Chicago State
University | https://www.csu.edu/), 1088

UIC (MntuHoiicckuii yHuBepcuTeT B HUKaro |
University of Illinois at Chicago |
http://www.uic.edu/), 1066, 1083

HIapJyorcBui

UVa (Buprunckwuii yausepcuret | University
of Virginia | http://www.virginia.edu/), 1083

9BaHCTOH

NU (Ceepo-3amaHplii yHUBEPCHUTET |
Northwestern University |
http://www.northwestern.edu/), 1083, 1100

IOnuBepcuTn-Ilapk

Penn State (Yausepcurer 1T, [leHcHIBBaHMUA |
Pennsylvania State University |
http://www.psu.edu/), 1136, 1066
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TaxKuKHUCTaH

dymanoe

HAHT /NAST/ (HarroHanbHas akaaeMusi HayK
Pecniyonmuku Tamkukucran | National Academy
of Sciences of the Republic of Tajikistan |
https://anrt.tj/ru/), 1149-2

TTY /TTU/ (Tamkukcknii TEXHHIECKUI
yauBepcutet uM. akaa. M.C. Ocumu | Tajik
Technical University named after academician
M.S. Osimi | http://ttu.tj/ru/main/), 1149-2

OTU HAHT /PHTI NAST/ (®Pu3uko-TeXHAUSCKHIMA
uHCTUTYT UM. C.Y. YmapoBa HannonansHoi
akajzieMuu Hayk PecryOmuku TaKukucTaH |
S.U. Umarov Physical-Technical Institute
of the National Academy of Sciences
of the Republic of Tajikistan |
http://www.phti.tj/), 1149-2

Tanaana

banrkok

KMUTT (TexHonorndeckuii yHUBEPCUTET KOPOIIS
Momnrkyta TouOypu | King Mogkut's University
of Technology Thonburi |
https://global.kmutt.ac.th/), 1088

HaxkxonpaTuyacuma

SLRI (HUU Cunxpotponnoro Csera | Synchrotron
Light Research Institute |
https://www.slri.or.th/en/), 1088

SUT (CypaHapuiicKuit TeXHOIOTHUECKHHA
yHuBepcutet | Suranaree University
of Technology | http://www.sut.ac.th/), 1088

XaTbsii

PSU (Yuusepcuret npunia Conrkia | Prince
of Songkla University | http://www.psu.ac.th/),
1146

Yayenrcay

TMEC (Taiickuii LieHTp MUKPO3JIEKTPOHUKH
Thai Microelectronics Center |
http://tmec.nectec.or.th/), 1088

TaliiBaHb

Tait03i

ASGCCA (Axkagemus Cunuka Llentp
cepTu(UKAINN BEIYUCIIATEIEHBIX CETEH |
Academia Sinica Grid Computing Certification
Authority | http://ca.grid.sinica.edu.tw), 1118

NTU (HaunonanbHeiit yHuBepcureT TaiiBans |
National Taiwan University |
http://www.ntu.edu.tw/), 1083

Taorwanb

NCU (HanmoHansHBIN IIEHTPaTbHBIH YHUBEPCUTET
| National Central University |
http://www.ncu.edu.tw/), 1083



TyHuc

TyHuc

AAAD (Apabckoe areHTCTBO 10 ATOMHOM 3HEPTUU
| Arab Atomic Energy Agency |
http://www.aaea.org.tn/), 1139

Typuus

Anana
CU (Yuusepcurer Yykyposa | Cukurova
University | http://www.cu.edu.tr/), 1083

AHKapa

METU (bnmKHEeBOCTOUHBIN TEXHUYECKUN
yauBepcuteT | Middle East Technical University
| http://www.metu.edu.tr/), 1083, 1099

Kounbs

Karatay Univ. (YauBepcuret Kaparaii |
KTO Karatay University |
https://www.karatay.edu.tr/), 1088

Cramoya

BU (bocdopckwuit yausepcutet | Bogazici
University | http://www.boun.edu.tr/), 1083

YTU (Texuuueckuii yauepcuteT Mbuims3 |
Yuldiz Technical University |
http://www.yildiz.edu.tr/en/), 1083, 1088

Va-1 /Univ./ (CTtaMOyTbCKH YHUBEPCUTET |
Istanbul University| http://www.istanbul.edu.tr/),
1088

YanaxkkaJjie

COMU (YHuusepcuret 18 mapra Hanakkaie |
Canakkale Onsekiz Mart University |
http://www.comu.edu.tr/), 1146

VY30eKucran

dxusak

JI'T1Y /JIDPU/ (JI)xu3akckuii rocyiapCcTBEHHBIH
neparorndeckuii yausepeurert | Jizzakh State
Pedagogical University | https://jdpu.uz/) , 1087

JOHYY /IBNUU/ ([lxu3akckuii (umman
HammonansHoro yHuBepcurera Y30ekucrana
uM. Mup3so Yiyroeka | Jizzakh Branch
of the National University of Uzbekistan
named after Mirzo Ulugbek | http://nuu.uz/),
1147

Hamanran

HamUTHU /NamMTI/ (Hamanranckuii HHXEHEPHO-
TEXHOJIOTHYECKUI HHCTUTYT | Namangan
Institute of Engineering and Technology |
http://nammti.uz/), 1136

IMapkenT

WM /IMS/ (UuctutyT Marepuanosenenus HI1O
“OU3NKA-COJIHLIE” Akanemun HayK
Pecnyonnku Y36exucran | Institute of Materials
Science of the Physical Technical Institute
Association “Physics-Sun” of the Academy
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of Sciences of the Republic of Uzbekistan |
https://imssolar.uz/), 1077

Camapkanj

CamI'V /SamSU/ (Camapkanackuit
rocynapcTBeHHbI yauBepcuteT uM. Lllapoda
Pammnosa | Samarkand State University named
after Sharof Rashidov | https://www.samdu.uz/),
1136, 1087, 1151, 1139

TamkeHt

AH PVY3/AS RUz/ (Akanemus Hayk PecriyOmuiku
V36exucran | Academy of Sciences
of the Republic of Uzbekistan |
http://www.academy.uz/), 1118, 1119, 1139

NC AH PVY3/IS AS RUz/ (UaCcTHTYT ceiicMonorun
uM. I'.A. MaBnsiHoBa AkageMuu HayK
Pecniyonmuku Y30ekucras | Institute
of Seismology named after G.A. Mavlyanov
of the Academy of Sciences of the Republic
of Uzbekistan | https://www.seismos.uz/), 1126

NI AH PY3/INP AS RUz/ (UuctutyT siaepHoi
¢usnkn Akagemun Hayk PecrryOmuku
V36ekucran | Institute of Nuclear Physics
of the Academy of Sciences of the Republic
of Uzbekistan | http://www.inp.uz/), 1118,
1149-2, 1149-3, 1149-4, 1136, 1097, 1146,
1100, 1077, 1107

HUUII® HYY3 /IAP NUU/ (HayuHo-
I/ICCJ'IG,Z[OB&TGJ'II)CKI/Iﬁ HUHCTUTYT HpHKHaZ[HOﬁ
¢m3vukn HarmoHanpHOTO YHUBEpCUTETA
V36exucrana um. Mup3o Yiayroeka | Institute
of Applied Physics of the National University
of Uzbekistan named after Mirzo Ulugbek |
http://nuu.uz/), 1136

Taml TV /TashSTU/ (TamkeHTCKuit
rocyJapCTBEHHbI TEXHUUECKUN YHUBEPCUTET
umenn Mcnama Kapumosa |Tashkent State
Technical University | http://tdtu.uz/), 1139

®TU HIIO "®.-C. " AH PY3 /Assoc. "P.-S. " PTI/
(Dusuko-rexunueckuii uacTUTyT HITO
"®u3uka-Conune" nm. akan. C.A.A3uMoBa
Axaznemun Hayk PecriyOonuku Y30eKkucTaH |
Physical Technical Institute Association
"Physics-Sun" named after S.A. Azimov
of the Academy of Sciences of the Republic
of Uzbekistan | http://www.fti.uz/), 1065, 1136,
1087, 1097

OunasHIuA

Hiosickions

UJ (Yuupepcuter Hrossckions | University
of Jyviaskyla | http://www jyu.fi/), 1088, 1146

JlannmesHpanra

LUT (TexHoiornueckuii yHUBEPCUTET
Jlanmesupanra | Lappeenranta-Lahti University
of Technology | https://www.lut.fi/), 1083



Oyay

UO (Yuusepcuret Oymy; JlabopaTopust
MHUKPOBJIEKTPOHHBIX MpuOOpoB | University
of Oulu; Microelectronics Instrumentation
Laboratory | http://www.oulu.fi/), 1146

XeJbCHHKH

HIP (Xenscunckuit nuactutyT pusuku | Helsinki
Institute of Physics | http://www.hip.fi/), 1135,
1083, 1088

UH (Xenbcunckuit yauepcuter | University
of Helsinki | http://www.helsinki.fi), 1137, 1083

DpaHuus

AHike
UA (Vuusepcuter Amxe | University of Angers |
https://www.univ-angers.fr), 1137

AHHecHu-j1e-Bbe

LAPP (JIaboparopus ¢pusnku gactuil B AHHECH-
Jie-Bbe HallmoHaJIbHOIO HHCTUTYTA IEPHOU
¢u3uky u puzuky yactul HarronansHoro
LIEHTpa SAepHBIX uccnenoBannii | Laboratory
of Annecy-la-Vieux for Particles Physics
of the National Institute for Nuclear Physics
and Particles Physics of the National Centre
for Scientific Research | http://lapp.in2p3.fr/),
1138, 1100

bopno

LP2I (®uznueckas madoparopus bopmo "/Ise
6eckoneunoctr” | Laboratoire de Physique des
Deux Infinis de Bordeaux |
https://www.lp2ib.in2p3.fr/), 1100

Buasepoan

CC IN2P3 (IN2P3 BbrancauTebHbIi HEHTD |
IN2P3 Computing Center | https://cc.in2p3.fr/),
1088

I'penodab

CNRS (HarsoHanbHBIH [EHTP HAYyYHBIX
uccienosanuii | National Centre of Scientific
Research | http://www.cnrs.fr/), 1100

IBS (MuCcTHTYT CTpYKTYpHOI#i Onosoruu | Institute
of Structural Biology | http://www.ibs.fr/),
1149-2

ILL (MucTutyT Jlays-JlanxeBeHa |
Institute Laue-Langevin | http://www.ill.eu/),
1149-2, 1149-4, 1146, 1100

LPSC (JTabopaTopust cybaToOMHOM (hUIUKH
n kocmotoruu | Laboratore de Physique
Subatomique et de Cosmologie |
http://Ipsc.in2p3.fr/), 1088, 1146

Neel (Muctutyt Heens | Institute Neel |
https://neel.cnrs.fr/), 1100

Kus-crop-UBerT
CEA (Komuccapuat 1mo aTOMHOMH
U aIbTePHATHBHBIM BHIAM DHEPTHUH |
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Commissariat a 1’énergie atomique et aux
énergies alternatives | https://www.cea.fr/), 1100

Kanapam

CC CEA (HayuHo-uccnenoBaTenbCKUi IIEHTP
YHOJIHOMOYEHHOTO 110 aTOMHOM YHEPTUU
1 abTEPHATUBHBIM UCTOYHUKAM SHEPTHU
Kapapam | Centre de Recherche
du Commissariat a ’Energie Atomique
et aux Energies Alternatives Cadarache |
http://cadarache.cea.fr/cad), 1146

Kan

GANIL (bomnpIoi HAaIMOHATBHBINA YCKOPUTEH
Tshkenbix noHoB | Grand National Heavy Ion
Accelerator | http://www.ganil-spiral2.eu/), 1136

LPC (JIabopatopust KOPITyCKYISIpHOH (PH3UKH
B T. Kan | Laboratoire de physique corpusculaire
- Caen | https://www.lpc-caen.in2p3.fr/), 1100

Knepmon-®eppan

LPC (JIabopatopusi KOPIyCKyJIApHOH pu3nku
Yuurepcuteta bnesa I[Nackains | Corpuscular
Physics Laboratory Clermont-Ferrand
of the Blaise Pascal University |
http://clrwww.in2p3.fr/), 1081, 1088

JInon

ENS Lyon (Brictras HopmansHas
(memarornyeckas) mkosna Jlnona; Jlabopatopust
¢u3uku | Ecole Normale Supérieure de Lyon;
Physics Laboratory | http://www.ens-lyon.fr/),
1138

UL (JTnonckuit yuuepcuter | Universite de Lyon |
http://www.universite-lyon.fr/), 1083, 1088,
1100

Mapceanb

CPPM (Leutp o dusuke yactuir B Mapcere |
Centre de Physique des Particules de Marselle |
http://comm.in2p3.fr/), 1118, 1096, 1100

CPT (lentp Teoperndeckoii pusuxu | Centre
of Theoretical Physics | http://www.cpt.univ-
mrs.fr/), 1137, 1138

Monan

LSM (TTonzemnas maboparopust Monauna | Modane
Underground Laboratory |
http://www-Ism.in2p3.fr/), 1100

Hant

SUBATECH (JIaboparopusi cy0aTOMHO#M (H3UKH
U COIMyTCTBYIONIMX TexHosorui | Subatomic
Physics Laboratory and Associated
Technologies;
UMR/EMN/IN2P3/CNRS/University of Nantes
| http://www-subatech.in2p3.fr/), 1138, 1066,
1088

Opce

CSNSM (LlenTp mo siaepHOl 1 Macc-
cnekrpometpuu | Center for Nuclear and Mass



Spectrometry- IN2P3/CNRS |
http://www.cshsm.in2p3.fr/), 1100

IJCLab (JlaGoparopus pusuku aByx
oeckoneunocreit Mpau XKommo-Kropu |
Laboratory of the Physics of the two infinities
Iréne Joliot-Curie | https://www.ijclab.in2p3.fr/),
1136, 1088, 1130

IPN Orsay (MuctutyT simepHoit husuku B Opce -
IN2P3/CNRS | Institute of Nuclear Physics
Orsay - IN2P3/CNRS | http://ipnwww.in2p3.fr/),
1097

LAL (JTabopaTopwust THHEHHOTO YCKOPHUTEIIS
VYuusepcurera [Tapmwk-IOr 11 - IN2P3/CNRS |
Linear Accelerator Laboratory of the University
of Paris-Sid 11 - IN2P3/CNRS |
http://www.lal.in2p3.fr/), 1081

UP-S (Yuusepcuret IMapmxk-Caxkie | Paris-Saclay
University |
https://www.universite-paris-saclay.fr/), 1100

Hapux

ENS (Bsicmas HopManbHas (Tienarormaeckas)
mkona IMapmxka | Ecole Normale Supérieure
Paris | http://www.ens.fr/), 1135, 1138

IN2P3 (HaunoHanbHbIH HHCTUTYT SACPHON (PU3UKH
u pusuku yactun | National Institute of Nuclear
Physics and Physics Particles |
http://www.in2p3.cnrs.fr/), 1083, 1144

LPTHE (JTabopaTopus TeOpeTHYECKOM (BU3UKU
U BBICOKHX dHepruil YHusepcureta [Isepa
u Mapwuu Kropu - IN2P3/CNRS | Laboratory
of Theoretical Physics and High Energy
of the Pierre et Marie Curie - IN2P3/CNRS |
http://Ipthe.jussieu.fr/), 1151

LUTH (ITapwxckast obcepBaTopus Jlabopatopun
LUTH | Laboratory Universe and Theories,
Observatory of Paris |
http://www.luth.obspm.fr/), 1138

UPMC (Vuusepcurer IIsepa u Mapuu Kropu;
Wucruryt Aupu [yankape - [Tapwx 6 | Pierre
et Marie Curie University Henri Poincaré
Institute Paris 6 |
https://www.sorbonne-universite.fr/), 1135

Cakuie

IRFU (MccnemoBaTenbCKuii MHCTUTYT U3yUYCHUS
(byHIaMeHTaJIbHBIX 3aKOHOB BeeneHHo |
Institute of Research into the Fundamental Laws
of the Universe | http://irfu.cea.fr/), 1135, 1083,
1088, 1097, 1119

LLB (Jlabopartopus Jleona bputtosna | Léon
Brillouin Laboratory CEA-CNRS |
http://www-IIb.cea.fr/), 1149-2, 1146

* COTpyAHMYECTBO MOKET ObITh OFPAHMYEHO YCIOBUAMH,
MPUHATHIMU TOCYIapPCTBOM B OTHOCTOPOHHEM HOPSIIKE.
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Crpacoypr

CRN (LenTp simepHBIX HCCIIEAOBAHMI -
IN2P3/CNRS | Centre of Nuclear Research -
IN2P3/CNRS | http://ireswww.in2p3.fr/), 1099

IPHC (MexaucuummuHapubiii nHctutyT FOGepa
Kroprena CtpacOyprckoro yHuBepcuTeTa -
IN2P3/CNRS | Hubert Curien Multidisciplinary
Institute of the University of Strasburg -
IN2P3/CNRS | http://www.iphc.cnrs.fr/), 1083,
1088, 1146, 1130

Typ
Vu-1 /Univ./ (Typckuit yausepcutert | University
of Tours | http://www.univ-tours.fr/), 1138

XopBaTus

3arpe0

Oikon TAE Oikon OOO (MHCTHTYT IPHKIAIHOM
skonorun | Oikon Ltd. Institute for Applied
Ecology | http://www.oikon.hr/), 1146

RBI (Muctutyt Pymxepa bomkosuya | Rudjer
Boskovic Institute | http://www.irb.hr/), 1135,
1083, 1088, 1146

UZ (3arpe6ckuii yausepcureT | University
of Zagreb | http://www.unizg.hr/), 1088

Crumnr
V-1 /Univ./ (Crututckuit ynuepcutert | University
of Split | http://www.unist.hr/), 1083, 1088

LEPH

KeneBa

LIEPH /CERN/ (EBponeiickast opranu3anus
1o sfepHbIM uccienoBanusiM (IIBefinapus) |
European Organization for Nuclear Research
(Switzerland) | http://home.cern/), 1118, 1138,
1081, 1083, 1085, 1087, 1088, 1096, 1146,
1119, 1127

Yepuoropus

Hoaropuua

Vu-1 /Univ./ (Yauepcurer YepHoropud |
University of Montenegro |
http://www.ucg.ac.me/), 1083

Yexust

I'ycunen

UJV ReZ (MHCTUTYT SIGPHBIX HCCIIEI0BAHMIH
Pxesx | Nuclear Research Institute Re |
https://www.ujv.cz/en), 1149-3

Onomoyn

UP (Yuusepcurer [lanarkoro B Onomoyrie |
Palacky University Olomouc |
http://www.upol.cz/), 1065



OcrtpaBa

VSB-TUO (Bpricias ropHO-MeTaIuTypridecKast
mikosia — OcCTpaBCKUil TEXHUYECKUI
yauBepcuteT | Technical University of Ostrava |
http://www.vsb.cz/), 1146

IIpara

CEIl (Yemickwuii sxonoruyeckuii mHCTUTYT | Czech
Environmental Institute | http://www.ceu.cz/),
1146

CTU (Yeuckuit TeXHUIECKUI YHUBEPCUTET
B [Ipare | Czech Technical University in Prague
| http://www.cvut.cz/), 1148, 1149-2, 1138,
1085, 1088, 1086, 1146, 1100, 1126, 1117

CU (Kapinos yuusepcuter B IIpare | Charles
University in Prague | http://www.cuni.cz/),
1149-2, 1136, 1081, 1083, 1085, 1096, 1099,
1144, 1100

IEAP CTU (MHCTUTYT 3KCIIEPUMEHTATBHOM
Y IpuKIaaHoi Qu3uku Yemckoro
TeXHUYECKOro yHuBepcureta B [Ipare | Institute
of Experimental and Applied Physics
of the Czech Technical University in Prague |
http://www.utef.cvut.cz/ieap), 1100

IG CAS (MucTuTyT reosorun AkageMun HayK
Yemickoii Pecrryosuku | Institute of Geology
of the Czech Academy of Sciences |
http://www.gli.cas.cz/), 1149-2

IP CAS (MucTHTYT QU3HKH AKaJEMHUU HAYK
Yemurckoii Pecryonukw | Institute of Physics
of the Czech Academy of Sciences |
http://www.fzu.cz/), 1149-2, 1088

Pxex

CVR (MccnenoBarenbckuii ieHTp Pxex | Centrum
vyzkumu ReZ - Research centre ReZ |
http://cvrez.cz/), 1146

NPI CAS (MucTutyT sinepHolt puzuku AxageMun
Hayk Yenickoit Pecybnuiku | Nuclear Physics
Institute of the Czech Academy of Sciences |
http://www.ujf.cas.cz/), 1065, 1149-4, 1066

UJV (Axumoneproe o6mmectso "UJV ReZ, a.s.”
(panee MHCTUTYT SAEPHBIX UCCIEIOBAHUM T.
Pxex) | "UJV Rez, a.s. " | http://www.ujv.cz/),
1088

Yniam

Apuka
UTA (Yuusepcuret Tapamnaka | University
of Tarapaca | https://www.uta.cl), 1135

Baabnapauco

UTFSM (Texuanueckuit ynusepcutet degeprko
Canta Mapus | Technical University Federico
Santa Maria | http://www.usm.cl/), 1065, 1096

CanTbsro
UNAB CTEPP (Teoperuueckuii
U DKCIIEPUMEHTANBHBINA LEHTP QUIUKU
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3JIEMEHTAPHBIX YacTUl] HanroHanbsHOTrO
Yuusepcurera Armpeca bemno | Theoretical
and Experimental Center for Particle Physics
of Andrés Bello National University |
https://www.unab.cl/en/), 1135, 1150

IIBeiinapus

Bepn
Uni Bern (bepuckuii yausepcuret | University
of Bern | http://www.unibe.ch/), 1099

Busuiuren

PSI (Muctutyt INayns Hleppepa | Paul Scherrer
Institute | http://www.psi.ch/), 1149-2, 1083,
1151, 1146, 1130, 1100

JlozaHHa

EPFL (®enepanbHas NOIUTEXHUYECKAS IIKOIA
Jlozannsl | Ecole Polytechnique Fédérale de
Lausanne | http://www.epfl.ch/), 1096

Mropux

ETH (IlBeitnapckast BbICIIas TeXHHYECKAs! IIKOJIA
Iropuxa | Swiss Federal Institute of Technology
Zurich | http://www.ethz.ch/), 1083, 1096

UZH (Iropuxckuit ynuepcutert | University
of Zurich | http://www.uzh.ch/), 1083, 1100

[IBenusn

I'éTedopr

Chalmers (Texuuueckuii yausepcuter Yanmepca |
Chalmers University of Technology |
http://www.chalmers.se/), 1136

Jlyna

ESS ERIC (EBpormeiickuii HCTOUHHUK Ha OCHOBE
pacmermienus: ERIC Jlynackoro yHuBepcurera |
European Spallation Source ERIC Lund
University |
https://europeanspallationsource.se/), 1149-3,
1149-4

LU (Jlynnckwuii yausepcutet | Lund University |
http://www.lu.se/), 1136, 1088

CTOoKroasmM

KTH (KoponeBckuii TEXHOTOTHUECKHI HHCTUTYT |
Royal Institute of Technology |
http://www.kth.se/), 1135

Yunncana

TSL (JIabopaTtopust CBexOepra YmrcanbCcKoro
yauBepcutera | Svedberg Laboratory
of the Uppsala University |
http://www.tsl.uu.se/), 1097

IIpu-Jlanka

MoparyBa
VYu-1 /Univ./ (Yausepcurer Moparysa |
University of Moratuwa | https://uom.lk/), 1088



JCTOHUSA

Tannun

NICPB (HanuoHanbHbBIH HHCTUTYT XUMHYECKOH
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