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O61as XxapakTepucTHKa PaboThI

AxryaneHOCTb NpPoOJIEMBI,

Hosste sxcnepumentanbuele yeradosku (DRIBs B JINR, SPIRAL s GANIL,
FAIR 8 GSI u RIBF 8 RIKEN) CymecTBeHHO DACIIUPSIOT BO3BMOXKHOCTY CHHTE3a
SATEP, VAAIEHHBIX OT JOMHEBI 6eTa-CTa0HABHOCTH i CII0COGCTRYIOT H3YUEHHIO KOPOT-
KOXKMBYITHX f/IED B JABOPATOPHBLIX yenopuax. Puzmka sifep ¢ CHIBHON HeHTPOHHO-
TPOTOHHOM ACHMMETPHEH OKA3BIBAETCS CBAZAHHON C INMPOKMM KPYIOM MHTEPECHBIX
38184, CPeIu KOTOPHIX NPE/ICKA3AHNE BOJIONME CTPYKTYDH A/Ipa IPU H3MEHEHUH
COOTHOIIEHUS MEXKY YHCIOM IPOTOHOB ¥ HEHTPOHOB, YTO 0COOEHHO BAXKHO JJIST ACT-
POOUHYECKHX TPWIOXKEHUH, B YaCTHOCTH, AAs M3Y9eHHs CBS3H SAEPHLIX IIPOLIEC-
COB € HYKJICOCHHTEIOM 3JIEMEHTOB, CONMPOBONKAAIOUIMM KOJJIAIC MACCHUBHBIX 3BE3L.
L7151 coBpeMEeHHOH SKCTIEPUMEHTANHHOM M TEOPETHIECKOM s1epHOtt PU3HKH CBOHCTBA
SIepHBIX Bo36YK Tenuit B6II3H GeTa-HeCTabHILHEIX ABaXK AL Marugeckux saep (T°Ni
u 328n) uekMOYMTENBHO BAXKHBI Al PeeHHA NpobieMbl OMMCAHUSA T-TIPOIEcea,
OTBETCTBEHHOrO 3a 06pa3oBanue G0Jiee MOMOBAHE! THAMKEILIX g€ H3BECTHHIX B MPH-
poae. C apyroit CTOPOHB!, CBOMCTBA. HEUTPOHHO-ACUUMTHEIX ABAMKAB MATTYECKHX
anep (*®Ni u 1%8n) cszanti ¢ acTPOPUIRIECKHMH YCIOBEAME GLICTPOTO P-IIPOLECCa
B cepxHoBbX 11 Tuna. QyHZAMEHTATBHBIN ACIEKT TPOOIeMbl CBA3EH C W3YIEHHEM
IBOJIIOLMYA CTPYKTYPHl #pa ¢ U3MEHEHHMEM KBAHTOBOIO HYHC/I8 W30CIMHA, YTO TDe-
GyeT pa3BUTHUS CAMOCOIVIACOBAHHLIX MOJIXOJOB C HCIIOIL30BAHUEM DPEATIMCTHIECKOIO
achdexTuBHOTO B3aMMOARHCTBHUA HYKJIOHOB.

Xopouwro u3BeCTHL YCIEXY MUKPOCKOIHYECKHX METOAOB B UBYUEHUH HUKAHLINX
U BBICOKOJIEXKAIIMK, THIA FHCAHTCKUX PE30HAHCOB, KOJUIEKTHBHBIX BHODaUMOHHBIX
COCTOsAIHYMM B ATOMHBIX sipax BOusu nnuun Oera~-crabunsaocTd. OOHEM U3 OCHOB-
HBIX [OJXOAOB IIPH OIMCAHAY KOJUIEKTHBHEIX BO3OYKIeHMM sIBIsieTcsi Npubinxke-
aue cnyqainbix ¢as (IICD). B pamkax ITCP sonnoBbie GyHkuuyn 0qHOMDOHOHHBIX
COCTOSIHEA SIBJIAIOTCHA CYNEDIOSHLKEH ABYXKBASHUACTHYHLIX KOHQUIrypamui. Pac-
CMAaTpPHBas TOJBLKO OOHOMOHOHHBIE BO30YXKIEHUS, YHAETCH NOJYYHTh JOCTATOYHO
TOYHOE ¥ (DH3MYECKM SICHOE ONUCAHWE BO30YKIOEHWH IIPH HH3KHX, IPOMENKYTOY-
HBIX M BBICOKUX JHEPIUAX B YETHO-YETHBIX sipax. OQHAKO aHraPMOHHYHOCTD CIEK-
TPa HU3KOIEKAMUX BUODANMOHNBIX COCTOAHUE U POBaeMa ONHUCaHNns HAePHBIX Xa-
PAKTEPUCTHK, CBI3aHHBIX C (parMeHTanyel ojHohOHOHHBIX COCTOAHMHE, TAKMX KAK
BEPOSTHOCTH DJIEKTPOMATHUTHEBIX HEPEXOI0E MEXKIY HHUIKOJIEKAITUMH BHODAIHOH-
HBIMI COCTOSIHUSIMH, CEYMEHHS (POTOMOIJIOUIEHNS!, IUXPHUHEl THIAHTCKHX PE30HAHCOB,
IOPHBOAAT K HeCOXOIMMOCTH Y4YecTh CBfI3b IIPOCTHIX HaCTHYHO-OLIPOYHBIX KOH(DU-
rypaumii (1plh) ¢ Gonee ciioxHBIMY, NpEIE BeEro AByxpOHOHEBIMH Win 2p2h-
xoHpurypammamn. Hanpumep, B pPasTHYHBIX DEATM3AIMSIX METOHa GO30HHBIX Da3-
TOXKeHHH, KBa3uuacTHIHO-GononHo# Monesu (KOM) u Teopun suepupix noneii sta
mopobrieMa ObuIa permeHa IMyTéM y4éTa uacTH OCTATOYHLIX B3aUMOIEHCTBUl, 0T6GpO-
IIIEHHBIX TIPH BHIYHCIEHMH OLHOMOHOHHBIX cocTosumil. Crnejyer Takike OTMETHTH
OCHOBAHHBIE Ha TEOPHM KOHEYHBIX (DepMH-CHCTEM INIOZXOIbL Momenb y4uéra 2p2h-
KOHMDUrypaIui # MHOrOOHOHHEIA BAPHAHT METOAS CBIBAHHBIX KAHAJOB.



QOueHb MOMYNAPHBIM B IIOCHE/HEE BPEMST CTAJIO MCMOJIL30BARAE KBA3UYACTHYHOTO
[IC® c uepensTHBUCTCKAMY 3D HEKTHBHEIME JBYXYACTHIHLEIMA CUJIAMHE HIIH CHIIa-
MH, TOJIYYEHHbIMM W3 PENSTUBUCTCKMX JIATDAHIKHMAHOB. Takue pacuérht He Tpeby-
10T BBEIEHHS HOBLIX IADAMETPOB, TAK KAK OCTATOYHOE B3ANMOJEHCTBHE IIOJIYUEHO
CaMOCOT/IACOBAHHBIM 00pa30M C TeM e CaMbIM (DYHKITMOHAJIOM ILIOTHOCTH SHEp-
THU KaK M CpelHee IoJie. YYET CBA3M MEXKAY IPOCTHIMM M CJOMKHLIME KOHQHIY-
pAauMsaME IPHBOAUT K OBICTPOMY YBEJIHYEHHK) Pa3MepPOB KOH(UIYDAIIHOHHOIO IPO-
CTPAHCTBa, C KOTOPHIM NPHXOLUTCH MMETh JEJI0 B DEAIMCTHIECKMX BLIYHCICHHIX.
C npyrofi cTOpOHEI, HCIIONB30BaHue cenapabenbHOR (DOPMEI OCTATOUHOIC B33HMO-
AeHCTBUA IO3BOJAET O0OMTU 3Ty TPYLHOCTH H IPOBOAMTH BHIYMCICHUS HE3ABHCH-
MO OT pa3Mepa KOH(HUI'YPaIHOHHOTO npocrpaHcrsa. Hamprmep, KOM nozsonser
OeaTh AOCKOHAJIBHEIE IPEICKA3AHNS HU3KOIHEPIETHIECKOI'O CIIEKTPa COCTOAHHIL B
SAPax C Pa3BUTHIM CIAPHBAHYMEM, HO IIPH 9TOM TPYAHO SKCTPAIONANPOBATL [1apaMeT-
Pl MOJE/ILHOI'O IAMIJIBTOHHAHA B SKCIEPHMEHTAILHO HENOCTYIHEE 00/IacTH SIep.
DTa TPYAHOCTL OBLIA IPEOIoIeHs ¢ HOMOIUBIO MPOUENYDh cenapabenmsanuy ocTa-
TOYHOrO B3aMMOJIERCTBYSI, IOJIy4eEHOro u3 shdekrusunx cun Ckupma. B paMkax
3TOr0 NOAXOAa OCTATOYHOE B3AHMOIEHCTBHE IPEACTABIASTCH B BUAe cui Jlanmay—
Maurgana, roe mapamerps! Jlauaay BhIpa:KalTCs depe3 mapaMerpsl cui CKHpMA.
Wicnons3ys kseaparypuyio ¢dopmyay [ayccoa runa mia N ToOYeK, MOXKHO 0CTATOU-
HOE B3aMMOJIEHCTBHE CBeCTH K cymMe u3 N cenapabesbHbix wieHos. B nanpuelinmem
3TOT noaxox 66wt 0606LIeH Ha CIIydali BKIIOUEHHS NaPHBIX KOppesuuit 1 bhexToB
CBH3Y CO CIIOKHBIME KOHDUIYpanusiMy, AXTHBHO HCIONB3YIOTCS H aJlbTePHATHBHbIE
nyTH ¢pakropu3anuy B3auMomeictBua Ckupma, Pa3BUTEIE B MOIESH BUOPUPYIOLIE-
O IOTEHIMANS WK B TEOPHH SHEPreTHYECKOro (PyHKUMOHAE roTHOCTH, OTMeTHM,
9T0 PE3Y/IbTATH, HOIYyYeHHbIe ¢ cenapabenbHbiM npubnmkenreM s cut CKupMa,
04eHb BIIUBKYU K PE3Y/IbTATAM PACIETOB ¢ IOMHBIM B3auMoaeicreuem Cxupma.

Hensro paGoThl: #BISIETCS NPUMEHEHHME (DYHKITMOHAIA TIOTHOCTH 3HEPUM K
KCCJIE/IOBAHMIO BIHAHUA B3AAMOIEHCTBHS MPOCTHIX M CAOKHBIX KOH(QUIYypanyi Ha
MHOr00o0pasue CBOHCTB BO30YXKIEHHBIX COCTOSHHEN CPEAHUX W TyKEIBIX Chepude-
CKUX fnep ¢ BonbIuM HEHTPOHHBIM H30LITKOM B IIMPOKOM MHTEPBAJIE SHEPTUil BO3-
Oy K AeHHIH.

Hayunas noBuzna paBoTsl.

C moMompio nomxojia HA OCHOBE KBABHYACTHYHOO MpubIM»XeHus ciaydainmix
a3 ¢ HyKJIOH-HYKIOHHbIME cryiaMu CKHUpMa uccrefiopana ¢pparMenTanus ofHodo-
HOHHEIX COCTOSIHHY CPEAHMX U TSMKENBIX CHEPUYECKUX Sijlep B ITMPOKOM MHTEPBAJIe
SHEPrHi BO30YKACHHIA.

¢ Tloxazano, 9T0 yuér CJIOXKHBIX KOH(UIYPAIH [0-Pa3sHOMY BIHSIET HA OLMCA-
HHE XapaKTePUCTHKM CUI'aHTCKIX PE30HAHCOB Pa3HOM MyJIBTHIIOIBHOCTH. Y YET
2HTAPMOHMYECKHX 3 (DEKTOR ¢1a60 BIHSAET HA ITUPUHY THFAHTCKOTO JUTIOIb-
HOTO pE30HAHCa, B TO BPEM#A KaK IPU ONMHCAHUN UIWPHUHbLI W30CKAJSIPHOI'O I'H-
TaHTCKOTO KBAIPYNOJLHOIO PE30HAHCa ITOT IMPEKT FBISCTCS ONPEIeNsTiO-
LM,



YCTAHOBJIEHO, YTO ONPEIessoMmas pojib ABYX(hOHOHHBIX KOMIIOHEHT B Pac-
npezeneHny Cuasl Fl-nepexofioB B HU3KOIHEPreTHIECKON 00nacTH M cyIie-
CTBEHHOM YBEIUYEHHH UIMPHUH MHTMHA-JUIONLHOTO PE30HAHCA B HEUTPOHHO-
H30BITOYHEIX M30TONAX S1.

Brepsbie ¢ cunamu Ckupma paccudtanbl BeposTHocTe F2- 1 M 1-nepexonos
MKy BUODALHOHHBIME KBAJPYIOMLHEIMY cocTogrmsmi. Ha npumepe 992Zr
u %2%Mo nokazano, 9T y4éT BKAaAR ABYX(DOHOHHBIX KOH(MHUIYpALU TPHEO-
JIUT K TPaBUIILHOMY ONHMCAHHIO CBOMCTE HH3KOSHEPTeTHIECKOrO CIEKTPa KBaI-
PYIOJBHEIX BO3Dy K aeHuit.

ITpaxTH4yeckas I{eHHOCTb paboThI.

PesynbraThl gucceprainy, Oa3upyOINMECH Ha CAMOCOTJIACOBAHHOM IIOAXOMIE C HC-
nons3oBanueM 3¢ pekTuBHOro BlaumoaecTsus CKUPMa, MOIYT MPHMEHATHCS TIPH
HCCIIEOBAHHY CBOMCTB KOJUIEKTUBHEIX BO30YKAEHUH B Apax, YAAMEHHRIX OT JHOIH-
Hbl GeTa-cTabuILHOCTH.

1.

OcHOBHBIE Pe3yJIbTATbl, BLIABUraeMbIe IJIsI 3al[UTHI:

B paMkax caMOCOIIS.COBAHHOTO NIOAX0a € HCIOIL30BanueM cui CKupMa, yuu-
THIBAA B3aMMOJIEHCTBHE OXHO- U JABYX(OHOHHBIX KOHUrypaumii, uccieaona-
HEI TMTAHTCKHE PE30OHAHCH! SJIEKTPUYECKOro Tuma (TuranTckuii Fl-pesonanc,
nurMu E'1-pe3oHasHc ¥ u30CKanapHbii F2-pe30Hanc), a TakKe HU3KOJIeKAIIEe
2*-cocrosnus B cdepuyecknx sapax.

. Tlokazano, 9To B3aMMOMEHCTBHE C ABYX(MOHOHHBIME COCTOAHHUAMH UI'PAET OIIpe-

JLENSIOIIYI0 posb B (POPMUPOBAHWY pacHpeieneHnss F1-cunbl npH SHePrusax
Bo3byxnenns FE, < 11 Ms3B u cymecTBeHHO YBeAMYHMBAET INHPHHY ITHTMH
El-pezonanca. B To xe BpeMs, 040 cnabo BIUSET Ha IMUPUHY THTSHTCKOIO
E1-pe3zonanca, xoTopast B OCHOBHOM BOCIIPOMBBOIUTCA YK€ B OZHOMDOHOHHOM
(IICD) npubnmxennn. PesynsraTer pacuéros mra amep 241301328y xopomo
COLJIACYIOTCS C SKCHEPUMEHTAIBHBIMY JAQHHBIMH.

Iupuna msockanapuoro £2-pe3oHanca B OCHOBHOM ONMpPENEIAeTCs B3aUMOgel-
CTBHEM OZHO- H JBYX(MDOHOHHEIX COCTOSHUI,

. BuepBrie B camocorniacoBanHoM nogxozge ¢ cunamMu CKHpMa B YY6TOM CBA3M

OZHO- ¥ ABYXDOHOHHBEIX COCTOSIHUH MCC/Ie0BAHA HU3KOIEXKANIAs YaCThb CleK-
Tpa 2*-ypoBHeit, B TOM HHC/IE COCTOSHUS CMEUIAHHON CHMMETPHH. B cormacuu
C 9KCIEPUMEHTOM TEODHH yKa3elBaeT Ha Cylecrsopanue 2-yposneit cMeman-
soit cummerpun B ¥2Zr u Mo u ux orcyrersue B ¥Zr u %2Mo. Teopus ynosne-
TBODHTENBHO OIHMCHIBAET IKCIIEPHMEHTAILHbE JaHHEE 06 SHEPIHAX YpoBHEi
4 BepogTHOCTAX E2- m M1-nepexonos. Be3 yuéra anrapMonmyeckux addex-
TOB &J€KBATHO OMUCATb HUBKOIHEPreTHYeCcKYI0 YacTh CIEKTPa KBAIIPYIOib-
HBIX BO36Y2IeHM HEBO3MOKHO.



Anpobauust paGoTsl.

OCHOBHDBIE Pe3yJIBTATHl JHCCEPTAIMH HEOAHOKPATHO JOKJIAALIBAIHMCE ¥ 0DCYXK-
Jaavch Ha cemunapax Jlaboparopuu Teopernueckoi ¢pusuku uMm. H.H. Boromobosa
OHAY, 6butH TPEICTABIEHB] HA MEXIYHAPOIHBIX COBEMAHUSIX TI0 SIAEPHON CIIeK-
TPOCKOIIHK ¥ CTPYKTYpe aromuoro aapa (Yebokcaps 2009, Canxr-Ilerepbypr 2010,
Boponex 2012), na Hayunoit ceccuu HUAY MUOU B 2010, 2011 u 2013, III ma-
LMOHATLHOH KOH(epeHIuy 10 TeopeTuyeckol ¢pusuke (Bymrenn, Pympmusa, 10-13
mona 2008 r.), lenbMroabnoBeKkol MeXKIyHapoHoit erHedt mxoie “Teopus aapa u
actpodmsuaeckue mpunoxkeaus’ {([1ybua, 24 mons — 2 agrycra 2011 r.), XVIII Es-
porefCKoit TIKOAe TI0 slepHOH (PU3kKe Ha yuKax sxzormieckux suep (FOBackions,
Quanasgus, 20-26 asrycra 2011 r.), mexxmyHapoamoit KoHdepernuu “Crpykrypa
sapa u cMmexuble rpobaemsr” (dybua, 2 mions — 7 moas 2012 r.), MeKIyHAPOIHOM
cemurape 1o saepnoii pusuke JITO-KLFTP (Ilexun, Kurail) u ma cemmnape B
Wucturyre simeproii dpusnxu Texauveckoro ynusepcutera r. Japmmranra (Fepma-
HAS).

IySnurkaumun. Ilo MarepuanamM guccepranmy onydbIMKOBAaHO ceMmb pabor. U3
HHX YeTbIpe BXoauT B crmicok BAK u e — cuctemy murupoBanns Web of Science.

O0beM u cTpyKTypa auccepTrauun. Juccepranus COCTOUT U3 BBEIEHMS, de-
THIPEX [VIAB M 3aKJIIOYUEHM,



Conepxanue paGoThl

Bo BBesienun 060CHOBBIBAETCS AKTYAJIBLHOCTD TEMBI, (POPMHPYETCS ITPEIMET U
[Ieflb JUCCEPTAIHH, & TaKXKe JaéTCa KPATKOE OIMCAHHE COIEDPXKAHUST JUCCEPTAIY.

ITepBas riaBa sB/IsIeTCS BBOZHOM M TIOCBALIEHA KPATKOMY OIHCAHMIO IOIXO0LA,
OCHOBAHHOIO Ha KBa3sWYaCTHIHOM HpubrrkeHuM caydaiinbix $as ¢ cernapabenbHb-
mu cunamu CxupMa. DTa cxeMa Paciéra NPEMEHAeTC OIS HCCIeJOBaHU CBOMCTB
BO30YXIEHHBIX COCTOAHME ChepryecKux sijep B Hocaenywomux riasax. Cpeimee
noJie ompeensaercs myTéM peenda ypasuenust Xaptpu-Poka ¢ cunamu CKHpMa.
Crnapusanue TpakTyerca B npubmnkennu Bapauna—Kynepa-Mlpudpdgepa. Coekrp
OIHOYACTHYHBIX COCTORHUI ¢ yHETOM KOHTHHYYMA ONPeNeISeTcs JUArOHaIH3anueil
raMunsToHMaHa Xaprpn—Poka Ha 6azuce coberBeHHBIX DYHKUHY raApMOHHYECKOTO
ociyistropa. OCTATOUHBIE B32HMOJEHCTBHS B KaHAJle YaCTHUA-ABIPKA H YaCTHIA-
YACTHIA MOT'YT OBITE ITOJIyYeHBI K&K BTOPBIE IPOM3BOAHEIE (DYHKIMOHATS ITIOTHOCTH
DHEPrHH 10 HOPMAJILHON ¥ NapHOM IVIOTHOCTH HYKJIOHOB, coorBercrenno, Ocra-
TOYHOE B3aMMOJIEHCTBHE UPEICTAaBIsAETCS B BHiEe CyMMbl [N cemapabelbHBIX dJie-
HOB. B 3TOM cly4ae raMUJIETOHHAH 110 (HOpME COBIIAAAET C TAMHILTOHHAHOM KBa3H-
JaCTHYHO-(POHOHHOM MOJENN A1pa, HO OJHOKBA3MYaCTHYHAIH COEKTP H IIapaMeTphl
OCTATOYHOTO B3AMMOIEHCTBUA BuIuMCIioTes ¢ cutamy Crupma. dmsa yuéra cmox-
HBIX KOHHUrypauuii BonHOBEIE GYHKINE BO30YKIEHHBIX COCTOAHHMY MOIYT OBITBH
3AIMCAHBI B BUIE CYTIEPIIO3HUIMAHN YICHOB C PA3JIMYHBIM YMCJIOM (POHOHHBIX OIIEPATO-
poB. Takum 06pazom, BosiHoBast QYHKIUS BO3OY K IEHHOTO COCTOAHYS 3aITHCHIBACTCH
B BHIE:

B = | 3 RO
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rae QF,; — oneparop poxenws HOHOHA MyJILTHIONBHOCTS A, Y4ET 9TOH CBASH He
TpebyeT BBEIEHHAS HOBEIX MAPAMETPOB. 34eCh TaKKe NOMyYeHbl YPABHeHHA I/I Ha-
XOXK/IEHAS CHEKTPOB BO30Y K IEHHEIX COCTOSHHIf, OTTMCHIBAEMBIX STUMHM BOJTHOBBLIMU
byHKIMAMY, a TAKKe CAMUX BONHOBBIX (byHKIMIL.

Bo BTOpPOii T/IaBe aHAMM3UPYIOTCA PE3YNLTATHL PACYETOB IEKTPHUECKUX I'H-
FAHTCKUX MY/JIBTHIIONBHEIX DE3OHAHCOB B ChepruecKrX sapax. [1oka3aHo, 9To yuéT
CTIOXHBIX KOH(MHTYPAIHH TI0-Pa3HOMY BJIMAET Ha ONMCAHVE XapPAKTEePHCTHK IMIaHT-
cxux pe3onancos. [laparpad 2.1 MOCBAIEH OMPEAEIeHHI0 PA3JIMIHOTO TUIIA, IIPABHII
CYMM, KOTOPbI€ TIO3BOJIAIOT OLEHHTh CTeNeHb KONEKTHBU3AIHN THIAHTCKUX MYJIb-
TUIOJBHBIX DPE30HAHCOB M OIpeferuTb 00sacTh uX NoKaam3aumu. B paspene 2.2
HCC/IJ0BAHA TOYHOCTH NPOLEAYPH MCKIIOUeHHS LYXOBOTO COCTOSIHMA B DAcTpeje-
nermH chdbl El-riepexo/iop B npubiurxennn cayyaliHeX a3 ¢ cemapabern3oBaH-
HBIM Blammozeiicrsrem Ckupma. Ha mpumepe mpaxant Marmaeckux sjep 00M28n
1 2%Pb npomeMOHCTPHPOBAHO, YTO HCKIIOHYEHHE JYXOBOIO COCTOSIHMS BAXKHO IJISI
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Puc. 1: El-cunosast hysxous mjs 132G8n. Jlesas yacTs (a) — pacuér B KBa3W-
gactuyHom [ICD; mpasas wacts (6) — pacyér ¢ y4ETOM CBS3H C ABYX(DOHOHHBIMY
cocToguuaMu. BecoBasi HyHKIMA — JOpeHLEBCKaA (DYHKIHS C IAPAMETPOM YCpeZ-
nerug A = 1 MaB.

KOPPEKTHOTO ONMHCAHHS JUTIONLHEIX BO30YKIEHN B HH3KOSHEPreTHIecKoi 06macTy.
Pacuérer BbmonHeHb! B 0AHOGOHOHHOM npubimnxenun. B pasnene 2.3 usydgaercs
pigHue 2p2h-KoHdurypanuil Aa HHTErPANbHBIE XAPAKTEPUCTHKY TMIAHTCKHX JV-
nonbHEIX pesonancoB ([ZIP) B HelTpoHHO-M36BITOUHEIX H3oTOMaX 24~ 1328n, Pacyé-
ThI BBIIONIHEHE! ¢ cuiaMu CKupMa B KaHAJIe YaCTHLA-IbIPKA H 3aBHCALIEM OT ILIOT-
HOCTH KOHTAKTHBIM B3aMMOIEGHCTBHEM B KaHaJe JacTHia-dacTuua. [loxasaHo, 4o
YUéT B3aHMOIeHCTBHS KBA3HIACTHI, ¢ (DOHOHAME IPHBOAXT K 3HAYATEILHOMY Iepe-
pacupeaeinennio cast El-nepexonos (puc. 1). I[Tpr 3ToM paccunTaHHbIe MHTErPaIb-
Heie xapakrepuctuxku [P xopomio cornacylorcs ¢ 9KCHepIMERTAIbHBIMA JAHHBIMIAL.
ITokazaro, 4TO CMEIINBAHKE IPOCTHIX M CHOMKHBIX KOKDUIYPAnuil Ci1ab0 BAMAET HA
mupuny [JIP, rme makcuMaibHoe yumperne cocrapuno 7% B '24Sn. B pasnene 2.4
AHAIMBUPYIOTCA HHTErPAJbHEIE XaPAKTePHCTHKH M30CKAJISIPHBIX [MTaHTCKUX KBaJ-
pynonbubix pesonancos (I'KP) s meitrponno-uzberrounsix *2Sn u 2%®Pb. dna stux
SIIEP IPeJCKa3aHa 3HauuTelbHas (parMenTanus cuibl nzockamsiproro TKP. Ymg-
perue TKP cocrasnsier 230% B 132Sn u 430% B 2°°Pb. Ipu s10oM nogyyeHo xopounree
ONUCAHHE SKCIIEPUMEHTATBHLIX HapHex Husa 2°°Pb, IToxazano, 4TO pacCHYHTAHHAA
sHeprus usockaaspuoro ['KP nia 6era-uecrabunproro simpa 2Sn 6nuska x aMmmm-
puveckoti cuctemaTake 634 ~1/2 MaB. Peay/nsraThl JaHHOTO pas/iens yKa3sBaloT Ha
TO, YTO CMEIIUBAHKE OOHO- U JBYX(DOHOHHBIX KOH(HUIypaiuil MPHBOLUAT K Kap/iH-
HAJILHOMY II€PePaclpeIe/ieHIio CHIbl £2-epex0noB 1 CYIIECTBEHHOMY yBeIMHYEHHIO
MIAPHHET H30CKAJISIPHOTO F2-pe3oHaHca.

ITenbio TpeTbelt IMIaBbl SBISETCH ONpenenenue poin 2p2h-kondurypammi B
ONHCAHUM XAPAKTEPHCTHK NUIMH-AunoiabHoro pesosanca ([TP). Bombmoit 06nbém
HOBBIX 9KCIIEPHMEHTAJBHBIX JAHHBIX O CBOMCTBAX HUBKOIHEPreTHYECKOI'O CIEKTPa



17-Bo36YKIEHA! B HEHTPOHHO-M3GLITOYHBIX H30TONAX onosa 1241301828 corpmysn-
posaJs BBIOOp 3TOi obacTu simep Ana uccnenoBanutl. Pasnen 3.1 nHocuT BBOAHBLH
XApaKTep ¥ PACKPHIBAET aKTYaJbHOCThL TeMEL. B pasnene 3.2 paccMaTpHBaeTcs pac-
npeAeseHue cuabl Fl-mepexofoB It HENOYKH U30TONOB OJIOBA A0 SHEPUHH BO3-
Oyxamenus nopsioks 10+-11 MsB. PaccuuTaHHbIe XapaKTEPUCTHKY CPABHUBAIOTCS C
SKCIIEPUMEHTAIBHLIMY JAHHBIMH, M3BJICUEHHBIMKA M3 PA3NMYHBIX peakiui. B uact-
HOCTH, IPOAHATM3APOBAHB! 9KCIEPUMEHTANILHBIE JAHHBIE 10 HEYIPYIOMY PaCCesSHMIO
dboronos Ha ?*Sn, nozBossIoNIMe OGHAPYKETL TOHKYWO cTpykTypy I1JIP. CpaBne-
HYE ¢ SKCIIEPUMEHTOM IMOKA3LIBAET, UTO PACHETHl ¢ BOJHOBOM (byHKImMeH Bo30yX-
JEHHBIX COCTOAHMI, COAepKaInell OqHO- M LBYX(DOHOHHbBIE KOMIIOHEHTHI, II03BOJIAIOT
K8ueCTBEHHO ONHCHIBATE KCIIEPHMEHTAJIBHE ciuekTp (puc. 2). B paznene 3.3 onpe-
JeJIeH WHTEPBaJl SHepruit Bo3OyxKaeHuit, rae mokanusosad [IJP. Dror marepsan
MOYKHO HAEHTH(UITUPOBATE IO PA3TIHYHOMY IIOBEIEHUIO HEHTPOHHBIX ¥ MPOTOHHBIX
ePEeXOIHBIX TIOTHOCTEH, TaK KaK THrMH [1-pe3oHaHc OTNMYAeT IPKO BBIPAXKEH-
HBIH MaKCHMYM HEATDOHHON ITePEeXOIHOM IUIOTHOCTH BHe sijpa. Takas KapTHHA CO-
OTBETCTRYET K0JeGAHHI0 HEXTPOHHOIO M30LITKS OTHOCUTENLHO OCTOBA, COCTOSLIEIO
M3 PABHOTO YHCNa HEHTPOHOB M MpoTOHOB, HelTpOHHBIE M NPOTOHHLIE IEPEXOIHEIE
IJIOTHOCTH s cocTosiumit popmupylomux [P Haxomarcsa B mporusogasze. B pas-
aene 3.4 IoKa3zaHo, YT0 OCHOBHOM BKJIaJ1, B BEPOATHOCTh BO30Y K AeHus 1™ -cocTognmit
B oburactu ITOP maoT 00 OHOHHALIE KOMIIOHERTHI BOJTHOBOR (DYHKIHYA, OLHAKO I
KOJIMYECTBEHHOTO OIHCAHHS (bparMeRTanuu cuibl El-riepexonos, oGHAPYKEHHOR B
IKCIepAMEHTe, HeOOXOIMMO YUHTHIBATE B3aMOIelCTBHE KBA3UYACTHI] C (POHOHAMH.
TTpoaemMOHCTPHPOBAHO, YTO B3AHMOJAEHCTBUE ONHO- H JBYX(MOHOHHEIX KOHMDHrypa-
LM OTBETCTBEHHO 38 (POPMHPOBaHUE IMUpPHHE! I1JIP.

YeTBepTas IVIaBa NOCBAINEHA H3YIEeHUIO CBONCTE HI3KOIHEPIreTHIEeCKOro ClieK-
Tpa KBaIPYIOJbHBIX Bo30OyxKaeHuit ¢ sneprueit mo 4 MaB. B yacrnocTy, ¢ cumamu
CxupmMa paccauThiBaloTes BepoaTHocTd E2- u M 1-nepexonos Mexny BUGparuoOHHbI-
MH KBaJPYNOJLHBIME COCTOsIHUsIMH. BepositHocTd M 1-TIEepeXoioB 4yBCTBHTEIbHLI
K OTHOIICHHIO BKJ/IAJZ0B HEUTPOHHBIX M IPOTOHHBIX KOHGMUTYpammit, YTO mo3BOJIsIeT
OTIPEAENUTE M30CKANAPHYIO UM U30BEKTOPHYIO Npupofy cocrosuuit. CymecTBoBa-
HUE M30BEKTOPHBIX COCTOSHMM, 0O/Ia18I0MuX CMEITAHHON MPOTOH-HEHTPOHHON CUM-
METDPHH, [IPEJCKA3aH0 B MOAEH B3auMOeicTByonmux 6030H0B, B KOTOPOH 5TH CO-
CTOAHHUA O6H38.HIJI CBOMM IIDOUCXOKAECHHEM ABHXKEHHI) HYKJIOHOB TOJXBKO B BaJIEHT-
HEIX nogobonoukax. Hamnbomee XOpomo u3yYeHs! KaK TEOPETHYECKH, TaK U IKCIIEDH-
MEHTaJILHO CBOMCTBa COCTOAHHMN CMeIaHHOH NIpOTOR-HeHTPOHHON CHMMETPHH B 927y
u %Mo. Vcmonbays equHbIM HabGOp NAPAaMETpPOB, TIPOM3BEEHbl PACYETHI JUIs SAep
90927y y 9294Mo. PeaynnTaTo! pacuéTOB AEMOHCTPUPYIOT TIOSB/IEHHE HI3KOIEKAIINX
H30BEKTOPHBIX KOJIEKTHBHEIX cocTosuui B Zr, *Mo u orcytereue ux B ©Zr, 2Mo.
TToxazano, 9T j1a IPABWILHOTO OIMCAHMSA CIEKTPa HeoOXONMMO YYeCTh B3auMO-
JeHCTBHE MEXKAY ONHO- U ABYX(DOHOHHBIMM KOHMDHIYDPAIHAME BOJTHOBOH (DYHKIIUA.
IIpencraBneHHbl# aHAIN3 CTPYKTYPE! HIMKAHIINX KBAAPYIIOIBHEIX BO30yKaeani B
9271 n **Mo noxasas, uTo oHa 6IM3Ka K CTPYKTYpE, TonyenHol panee 8 KOM. ITpu
STOM JOCTHTHYTO XOPOIIEe COIVIACKHE ¢ 3KCIEPHMEHTANBHBIMY JAHHBIMH. 3aMETHM,
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Puc. 2: Pacnipesenenne cunnr El-nepexonos B 24Sn: u3apnesennoe u3 (v, v')-peaxipu
— (a); pacpenenenue CUIsl B 0HOMOHOHRHOM NpHbmsKenny — (6); pe3y/IbTaTh pac-
yéTa C BOJHOBOHN (hyHKUMEN, comepxameli OfHO- U ABYX(OHOHHBIE KOH(DUTYPAIUH

— (B).

YTO Pesy/IBTATH PACYETOB A AAep U3 Apyroft obnactn, B wactHoetn 34 Xe, Takske
TIPOAEMOHCTPUPOBANH TOSABJIEHHE KBAJIDYIOIBLHBIX COCTOSHUN CMEIIaHHOM IIPOTOH-
metirpornolt cuMMerpur. OIHAKO II0JIYYEHO TOJBKO Ka4eCTBEHHOE COIVIACHE C IKC-
[IEPUMEHTAIbHBIMH AAHHBIMH.

B zaxmiodeHNH IpUBEICHbI OCHOBHEIE PE3YNbTATH AUCCEPTAllNN, BbLIBUTACMbBIe
JI7isT 3IHTEL.
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