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BricTpanBaeM CTpaTeruio
Bringing milestones into step

B mpennsepun Hab6momatenpHoro CoBeTa 10 MPOEKTY
«Kommiekc NICA» 13 HI0OHSI COCTOS/IOCH OYepeHOe 3ace/jaHue
KoopanHaiMOHHOTO KOMUTETA MPOEKTA, 1eJIbl0 KOTOPOTo 6bLI
BCECTOPOHHUM aHa/IM3 Npo6JeM U X0/ja BIIOJIHEHUS paboT Mo

co3ganuto  kosutaiiiepa NICA,  KoTopblii
CJIeAyOLMMH HallpaB/eHUsIMU paboT:

- 3aBeplleHHe CTPOUTENbCTBA 34aHusA 17 (pasmeleHue
KoJutaiiepa);

onpeznesaeTca

- CO3/jaHMe M 3alyCK TEeXHOJOTMYeCKUX CUCTeM U
060py0BaHUS KOJLTalAEPa;
- cO3JaHMe M  3alycK CUCTeEM U HHXeHepHOH

UHQPACTPYKTYPHI feTekTopa MPD.

KitoueBpIM [/14 3amycka KoJsulakZepa € My4KOM B Hadaje
2025 ropja fAB/AeTCA IMOJHOE 3aBepllieHHe CTPOUTE/LCTBA
3faHus 17 ¥ Hayasla NOJHOMACIITAOHbIX paboT M0 UCIBITaHUAM
Y BBOZY B CTpO 060pyj0BaHHUS KoJLTalAepa.

B cBsi3u c TeMm, yTo AO LUTPABAT npekpaiaet fesiTe/IbHOCTb
B Poccuu ¢ Havana 2024 roga, nepen OUAN crout HempocToi
BBIOOpP HOBOTO MOAPSAYMKA, YTOOBI 00eCHedyduTh 3aBepllieHHe
CTPOUTENbCTBA 06'bEKTA B KpaTyak ke CPOKH.

B xome o6cyxzaenus [ B. TpyGHuMKOB cdopmyaupoBa
CTpaTerdl  3aBeplleHHs  co3ZaHusA  Kommekca  NICA:
060CHOBATb 3a/lepXKKU BbITNOJHEHUS K/II0YEBbIX PAabOT, HAUTH U
pean30BaTh B MHCTUTYTE BCe OpPraHMW3aLMOHHO-TEXHUYECKHE
peureHus, YTOObl 3aMyCTUTh KOMIUIEKC B  CTapTOBOH
KOHOUIYpaly B KpaTyaillive BO3MOXKHble CPOKH; IPU 3TOM
U3bICKaThb BCe TpeGyeMble JOMOJHHUTENbHble (QUHAHCOBbIE
pecypcbl U3 BHyTpeHHero OGroxeTa. KoopuHaLMOHHbIN
KOMMTET NMOAJepKas ¥ yTBEPAU AaHHYH0 CTPATerHIo.

E. M. CelpecuH cienan cooblieHHe O cTaTyce paboT mo
coopyxeHuto kKosahgepa NICA. Ha Tekymud MOMEHT B
TOHHeJIe yCTaHOBJIeHO 0KosI0 30% Bcex 3JleMeHTOB MarHUTHO-
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The key task for launching the Collider with the beam in early
2025 is the completion of the construction of building 17 and the
start of full-scale work on assembling the Collider equipment
inside it.

Due to the fact that STRABAG SE terminates its activity in
Russia from the beginning of 2024, JINR is facing a difficult
choice of a new contractor in order to ensure the completion of
the facility construction in the shortest possible time.

During the discussion, G. Trubnikov formulated a strategy for
completing the construction of the NICA complex: to justify
delays in performing key works, to find and implement all
organizational and technical solutions at the Institute in order to
launch the complex in its starting configuration as soon as
possible; at the same time, to find all the required additional
financial resources from the internal budget. The Coordination
Committee supported and approved this strategy.



KPHUOCTAaTHO! CHCTeMBbI KoJutakAepa. UaeT MmoHTax BU-cTaHnuil.
PasBepHyTEl paboTBl MO 3aBepIIEHUI0 KOHCTPYMPOBAHMSA
cucTeMbl ~ OBICTPOrO  BbIBOZA INydyka H3  HykJoTpoHa.
CyiecTBytoT 3afepxku ¢ moctaBko B OUSIU Heckosbkux
JleCATKOB BBICOKOBAKYyyMHBIX KaMep JJI pa3/JIMyHbIX MarHUTOB.
3amezisieT paGoTel MO  CGOpKe 3a/lepKKa  TOCTaBKH
KPUOTEHHBbIX BeHTWJeH M CHIbQOHHBIX BCTAaBOK IyYKOBOH
KaMephbl. 3aBeplleHre KpUOMAarHUTHBIX UCTIbITaHUH 3/1eMEeHTOB
MKC xoJinaiifiepa 3aniaHupoBaHo Ha vioHb 2024 roa.

B Hacrosimuit MmoMeHT nepef JI®BI cTouT oueHb BaxkHas
3ajJla4ya - pa3BepHYTb BCe HEOOXOAUMbIE PAbOTHI 10 CO3AAHHIO
BPEMEHHON CXeMbl KaHaJla TPAaHCIOPTUPOBKM Iy4yKa U3
Hyk0TpoHa B KoJl1aiziep, He A0KU/AsACh MIOJHOTO UCTIOJTHEHUS
KOHTPAKTHBIX 0053aTeJIbCTB KOMNAaHUU-MOCTaBIiuKa SIGMA-
PHI. 3Ty paboThl AO/KHBI BKJOYATh CO3JAHUE CAEAYIOLINX
CHCTEeM: BaKyyMHOH, CUCTeMbI JUarHOCTUKHY MYYKa, yIpaBJeHHs
U JJIEKTPONIMUTAHUA MarHUTOB, a TaKXKe MOATOTOBKY
COOTBETCTBYyIOLIEH  WHXEHepHOH  WHQPacTPyKTypel B
3maHuu 17.

B. M. losoBaTiok  cienan  cooblieHHE O  CTaTyce
coopyxkeHusi Jerektopa MPD. Kpurtuyeckumu paboramu
ABJISAIOTCS COOPKa M MyCKO-Ha/la/iKa COIeHOU/aIbHOT0 MarHuTa
u kamepol TPC. 3ajiepKyd 1O 3TUM CHUCTeMaM CBSI3aHbl C
0TKa30M 110 GpaKTy OT UCIOJHEHUH KOHTPAKTHBIX 0053aTeIbCTB
Pas/IMYHBIMU KOMIAHUSMU-TIOCTaBLIMKaMH

K Hosbpio 2023 roja KpUTUYECKH BaXHO NPOBECTH B
MaBUJIbOH [leTeKTOpa 3JIEKTPONMUTAaHWEe COOTBETCTBYHOLIeH
MOLIHOCTM M CHUCTEMY BOJOOXJQXKIEHHUs [Ji HCTOYHHKOB
NWUTaHUA COJIEHOMJQ JJIA HayaJa TOKOBBIX HCIBITAaHUN
COJIEHOM/A.

KoopauHanuonubii komurteT nopyyua OKC OUSN u cayx6e
r1aBHoro  uHxeHepa JI®B3  Bo  B3auMojeWcTBUHM  C
TeHNOAPAAYMKOM 00ecreynuTb HeoOXOAUMble YCIOBUA s
Havya/ja TOKOBBIX MCHBbITaHUH coseHouga MPD. C yderom
o6pa3oBaBIIMXCs 3ajepxek feTektop MPD 6yzer rotos B
HayaJIbHOW KOHQUTypanuu K paboTe ¢ My4ykoM KoJulaigepa K
koHLy 2024 roga.

B. JI. Kekenuzisze npejcTaBus CBOAHYI HHpOpMALMI0 MO
pacxoaM Ha NpOeKT U ero Hcho/HeHWwo0. OOIUH NpOLEHT
NpOoeKTa 89%. CywecTtByroT
3Ha4YMTeJbHbIE PUCKM HE YCIEeTb 3aBepIIMTb paGoTel B
aKTyaJlbHble CPOKH, CBA3aHHbIE C peaju3aldel 3aK/I0YeHHBIX
paHee KOHTPAKTOB Ha [IOCTaBKY 060PyAOBaHHs U3-3a NPefeJioB
P®, ¢ dakTHyeckuM yBeqMvyeHHEM CTOMMOCTH NMpPOEKTa H3-3a
HeoOXOJMMOCTH  MOBTOPHOTO  3aKasa  HeNOCTaBJIEHHOI0
060py/i0BaHuUs, YAOpPOXKAaHWEM HEKOTOPbIX MaTepualoB U
060py/[0BaHUs], UCTIOJIHEHUEM HOBBIX KOHTPAKTOB.

[lo utoram oGero obcyxzaenus [. B. TpyOHHKOB mOpyduI
pykoBoacTBy JI®BI coBMecTHO co cayx6aMM HMHCTUTYTa
NPUHATb BCe HEOOXOAMMble PellleHHsl U 3alyCTUThb NPOLeAypEl
3aKynok B P® o6opysoBaHMs, HENOCTaBJEHHOTO IO
KOHTPAaKTaM OT €BPOMEHCKUX KOMIAHMW, a OTHOUIEHUS C
NOC/IeJHUMHU BBICTpauBaTh, HCXOAA U3  COXpaHEHUs
Tpe6oBanuil ot OUAU k ucnosHeHHIO BCex 0653aTEJbCTB MO
3aKJIIOYEHHBIM C HHCTUTYTOM KOHTPAKTaM. B Tekymuit MoMeHT
O4YeHb BaXHO CKOHLEHTPUPOBaTbC Ha BceX paboTax,
pe3y/nbTaThl KOTOPbIX 06ecrneyuBalOT MycK KoJUlaifepa C
My4YKOM U Pa3BEPHYThb 3TH PabOThl B MOJHOM 00beMe, POEKT

BbITNIOJIHEHU A COCTaBJIAET

E. Syresin made a report on the status of the construction
work on the NICA Collider. At the moment, about 30% of all
elements of the Collider's magnetic and cryostat system are
installed in the tunnel. The installation of RF stations is
underway. Work continues to complete the design of the system
for fast beam extraction from the Nuclotron. There are delays in
the delivery of several dozen high-vacuum chambers for various
magnets to JINR. The delay in the delivery of cryogenic and
bellows seal valves of the beam chamber hinders the assembly.
The completion of cryomagnetic testing of the Collider's MCS
elements is scheduled for June 2024.

At the moment, VBLHEP is facing a crucial task - to set about
the development of a temporary design for the beam transport
channel from the Nuclotron into the Collider, without waiting for
the complete fulfilment of the contractual obligations by the
supplier company SIGMAPHI. This work should include the
construction of the following systems: vacuum, diagnostic
systems, magnet control and power supply systems, as well as the
preparation of appropriate engineering infrastructure in
building 17.

V. Golovatyuk spoke about the construction status of MPD.
The assembly and commissioning of the solenoid magnet and the
TPC chamber are extremely important. Delays to these systems
are connected with the refusal after the fact to fulfill contractual
obligations by various supplier companies.

By November 2023, it is critically important to install an
appropriate power supply and a water cooling system for the
solenoid power supply in the detector’s hall to start solenoid
current testing.

The Coordination Committee entrusted JINR CCD and
VBLHEP CE Office, in cooperation with the general contractor,
with providing the necessary conditions for the start of current
tests of the MPD solenoid. Taking into account the resulting
delays, the MPD detector will be ready in its starting
configuration to operate with the Collider’s beam by the end of
2024.

V. Kekelidze presented a summary of the project costs and its
implementation. The total percentage of the project completion
is 89%. There are high risks of failing to successfully complete
the work on time connected with the execution of previously
signed contracts for the supply of equipment from outside the
Russian Federation, with an actual increase in the cost of the
project due to the need to re-order undelivered equipment, the
rise in price of some materials and equipment, the execution of
new contracts.

Following the results of the general discussion, G. Trubnikov
entrusted VBLHEP Directorate and the Institute's services with
making all the necessary decisions and launch procurement
procedures in  the Russian Federation of equipment not
delivered under contracts from European companies, and to
build relationships with the latter based on the preservation of
JINR requirements for the fulfillment of all obligations under
contracts concluded with the Institute. At the moment, it is
crucial to focus on all the work, the results of which ensure the
launch of the Collider with the beam, and perform it effectively.



BOIIEJ B  peumamoiyr a3y, OTMETU]
KoopauHanoHHOT0 KOMUTETA.

Ha pacuvpeHHoM JupekTopckoM —coBeljanuu JI®BI
30 wroHsa 2023 roja MCHOJHAKIUKA 0653aHHOCTH JAMpPEKTOpa
Jlaboparopuu A. B. ByTeHKo pacckasas o6 UTOrax 3ace/jaHus
Ha6uroparesnsHoro coBeta NICA. B 3aceiaHuy MpUHSIIK y4acTHe
npezacraBuTesnd [lpaBuTtenbctBa PO, unennsl gupekuuud OUAH,
3KCHEepPThl W CNEelUaNUCThl pasHoro npoduis. OCHOBHBIMHU
BOMIPOCAMU COBelllaHUsl ObLIO OOCY)XAeHHe MpeaJsoKeHUN Mo
usMeHeHuto CoraumeHus ¢ [lpaButenbctBoM PO mo cpokam
peanu3alyMy MpPOEKTa U BBIPAOOTKA KJIOUEBBIX TOYEK I10
UCIIOJIHEHUI0 paboT. BriepBble ¢ 2018 roza 6blI MOAHAT BOPOC
00 M3MEHEHUH CPOKOB U 00CYX/ieHHe MPOLLIO HA yAWUBJEHHE
CIIOKOWHO M KOHCTPYKTHUBHO. BbLIO NPUHATO NpeJsioxeHHe
KoopauHauuonHoro ~ KomuTeTa  OCywWeCTBUTb  3alycK
YCKOPUTEJNbHOI0 KOMIUIEKCA B CTapTOBOM KOHQUIypaluu U
HayaTb  HAy4HO-HCC/IE/0BATeJbCKHE PAbOThl B  Hayale
2025 roma (koHeuHO, GymeM CTapaThCsl CAENATh 3TO PaHbIIe).
Taxke OblIM YCTaHOBJIEHBI 5 KJIIOYEBBIX TOYEK B MPOrpaMMe
peasu3alyy NpoeKTa:

1. Co3aHue  YCKOPUTEJNbHOTO  KOMILIEKCA,  BKJIOYast
OycTep, KoJUIaiiiep W KaHa/lbl TPAHCIOPTUPOBKU - JleKabpb
2024 ropa.

2. BBemeHue B CTpoW (U3WYECKHX YCTAaHOBOK - BM@N -
koHer| 2022 roga (BeinosiHeHo!); MPD - koner 2024 roza; SPD -
Jeto 2028 roga.

3. Co3maHMe HHXeHEpHON M HayYyHO-UCCJIeJ0BATENbCKOM
UHOPACTPYKTYphl Ha BbIBEJEHHBIX My4yKax — KoHel, 2022 roja
(BBIMOJIHEHO: OTYUTAJIMCH HPOLIEAIIUM 4-M CEAHCOM).

4. Cospanue KOMITbIOTEPHO-NHGOPMALIOHHOTO
KOMILIeKca - fiekabpb 2023 roga.

5. Co3paHue KaHa/la NPUKIAJHBIX UCCAEJ0BAHUM — 1eKabpb
2023 ropa.

JdTW pelneHus B OGiwkaiiliee BpeMsi JSATYT B OCHOBY
YTOYHEHHOTO KaJeHJApHOro IJaHa Hamei pabotbl Cieayer
TaK)Xe NOAYePKHYTh — GUHAHCOBbIE BONPOCHI HA COBEIIAHUH He
00CYy»JaIMCh: CYUTAETCs, YTO BblJIeJIEHHBIX CPEJACTB J0JDKHO
XBaTHUTb Ha CTAPTOBYI0 KOHQUTypaLMI0 KOMILIEKCA.

npeceaaTesb

C. A. KocmpomuH

“The project has entered a crucial stage”, said the chairman of the
Coordination Committee.

At VBLHEP Joint Directorate Meeting held on June 30, 2023,
Acting Director of the Laboratory A. Butenko spoke about the
results of the meeting of the NICA Supervisory Board. The
meeting was attended by representatives of the Government of
the Russian Federation, members of JINR Directorate, experts
and specialists in various fields. The main issues of the meeting
were the discussion of proposals to amend the Agreement with
the Government of the Russian Federation on the
implementation deadlines of the project and the development of
key points for carrying out the work. For the first time since
2018, the issue of changing the deadlines was raised, and the
discussion was surprisingly calm and constructive. The proposal
of the Coordination Committee was accepted to launch the
accelerator complex in its starting configuration and begin
research programme in early 2025 (of course, the team will make
every effort to do it earlier). Five key points in the project
implementation programme were also outlined:

1. Construction of the accelerator complex, including the
Booster, the collider and the beam lines - December 2024;

2. Commissioning of the facilities: BM@N - the end of 2022
(completed!); MPD - the end of 2024; SPD - the summer of
2028;

3. Construction of engineering and research infrastructure -
the end of 2022 (completed: reported by the last 4th run);

4. Development of the Information and Computer Complex -
December 2023;

5. Construction of the channel for applied research -
December 2023.

These decisions will soon form the calendar plan of work to
perform. It should also be clarified that financial issues were not
discussed at the meeting: it is believed that the allocated funds
should be enough for the starting configuration of the complex.

S. Kostromin

Hroru 58-ii ceccun IIporpaMMHO-KOHCY/JIBTaTUBHOTO KOMHMTETA MO

¢pU3UKe YacTulLy

Results of 58th Meeting of the Programme Advisory Committee for

Particle Physics

Kak 1 HeckoJsibKO mpeabIAyIux ceccuit, 58-s1 ceccus [IKK ©Y
npouia B rubpupiHoM ¢QopmMaTe: B 3ajle NPUCYTCTBOBAIU
gyeTblpe uieHa [IKK, eme Tpoe ydyacTBoBaiM B pexuMe
BUJIeOKOHQEpPEHIIMY -  BIOJHE B  COOTBETCTBUU  C
COBpEMEeHHBIMH CTaH/apTaMHu.

Xop, pa6ot 1o npoekTy «HyknoTpoH-NICA», kak Bceraa, ObL1
B ILleHTpe BHUMaHudA. C JOKJIaZiOM O peaJusalldd NPOeKTa
BoicTynua  A.O. Cugopud. KomuTeT mo3ApaBUJl KOMaHLY
YCKOPUTEJIS C OYeHb YCNEeUIHbIM 4-M TeXHUYeCKUM CeaHCOM U

no6J1arofjapui JoKaa4uKa 3a NOAPOOHbIA aHANIU3 PecypcoB U

Like several previous sessions, the 58 session of the PAC for
Particle Physics was held in a hybrid format. Four members of
the PAC were present at the JINR International Conference
Centre, and three more joined the meeting via videoconference,
which fits quite well with modern standards.

The implementation of the Nuclotron-NICA project was in the
limelight, the report on which was presented by A. Sidorin.
The Committee congratulated the accelerator team on the
successful 4% technical run and thanked the reporter for the



060py/i0BaHuUs, BKJIIOYAs 3JIEKTPOHHOE OXJaX/eHHe, KOTopble
ObUIM  BBeJleHbl B IKCIUIyaTaLMI0 M YIAy4IIMIA paGoTy
yckoputesnbHoro kommuekca. [IKK Takxe oTmeTusn pasninuHble
3a/leP’KKH, BbI3BaHHbIE TeKyllell reonoJUTHYeCKOH CUTyaluel,
B TOM YHCJe 33/JlepXXKM B 3aBeplieHHH HHPPACTPYKTYPHBIX
paboT B 3JaHUM KoJIAiJiepa M CTPOUTEJbCTBE JIMHUH
TPaHCIOPTUPOBKU Nyyka oT HyksaoTpoHa k koJutaigepy NICA.
Komuter omobpun ycunus pykoogctBa OWUAW u NICA mo
COKpAleHUI0 3THX 33/lep’KeK U COMJIAaCUJICS C HWTOrOBBIM
NepecMOTPEHHBIM TpaduKOM, COIIACHO KOTOPOMY [MepBble
ny4ku Ha Kosutaiiiepe NICA Teneps oxujarotcs B 2025 rozy.
[IKK BBICOKO OLleHWJ OTYET O Xofe PaGoT MO Pa3BUTHIO
uHopactpyktypel JI®BI, mnpexcraBienHsii H.H. AramoBbiM.
YcTaHOBJIEHO M BBEJEHO B 3KCIJIyaTalMl0 Bce HOBOE
000pyZj0BaHWE HA IJIABHOW TpaHCOPMATOPHOU MOACTAHIUU
110/6 kB «/lyGHa». B pesysbraTe AOCTymHasi MOIIHOCThb
NOJCTaHUUU yBesndeHa BABoe 1o 40,8 MBT, B cooTBeTCTBUM C
TexuuueckuM 3aganueM ITAO «Poccetn MocKoBcKas 006J1aCTh».
NICA B

eILI/IHbe/JI KOMIIJIEKC C

KpI/IOFEHHbIE IoACHUCTEMbI HacTodlee BpeMd

00beJUHEHbl B UCTO0JIb30BaHUEM
KPUOTEHHbIX TPYOGONMpPOBOAOB, 3HAYMUTEJNbHAsI 4YacTb KOTOPBIX
NpoBepeHa Ha TepPMETHUYHOCTb M TOTOBA K 3KCIJIyaTalMH.
3aBepliaeTcss MOHTQX WHXXEHEPHOTO W MCC/Ie/[0BATeIbCKOr0
060pyLoBaHMs B HOBBIX Kopmycax kommiekca NICA -
KOJLIal/lepe U HOBOW KOMIIPECCOPHOW CTaHLUMU.

[IKK mpuHAM K CBefleHHMI0 OTYeT O pealu3alid NpOEKTa
MPD, npencraBiensbiii B. I. Ps6oBbiM. [Ipon3sBozacTBO Bcex
KOMIIOHEHTOB JleTeKTopa nepBoi ctyneHn MPD npozomxaeTcs,
XOTsl CPOKM CABHHYTBI M3-3a Npo6G/eM C NMOCTaBKaMU MHOTHX
KOMIIOHEHTOB  OT  €BPONEHCKUX KOMIAHMH, OTCYyTCTBHUSA
TeXHUYeCKOM JJOKYMeHTAlMK Ha OCTaBJisieMble KOMIIOHEHTBI U
Heo6XOAMMOCTH  MOHCKA  JIONOJHUTeJbHOM  kBanudu-
IMPOBAaHHON pabGoyedl cusbl. BpeMsampoeKkIOHHAass KaMmepa,
cucteMa 1 40 w3

BPEMSPOJIETHAS 50 moJyceKTOpOB

3JIEKTPOMarHUTHOTO ~ KaJIOpUMeTpa  JIO/DKHbI  GBITb  yCTa-

HoBJieHb! B 2024 rony. Hanbosiee BaxxHOW 3aiauell MO-TIPEXXKHEMY
SBJSIETCA  OXJaXJeHHe U  3JIeKTpoCcHabxeHHe (0JIbLIOro
MPD.

BpeMe€HHad KpHOreHHad CHUCTeMa OXJIaX[AEHUdA COJIEHOUa,

CBEPXMPOBOJASAILETO  COJIEHOMJA CMoHTHpOBaHa
TNpoBe/ieHbl BaKyyMHbIe UCMBITAHUA U 9KCIIyaTallUs B PyYHOM
pexume. OxJaxZeHHe /[0 TeMIepaTyp >KUJKOro asoTa U
’KUJIKOT0 TeJIUS HAUHEeTCs B CeHTAOpe cpa3y MocJie OKPacKH 3aJia
MPD. H3MepeHusi MarHMTHOrO MO/ HAYHYTCA B MapTe
2024

KOHQUTypanui

roga BaﬁMYT Tpyu Mecdla [AJad  Ppa3/IMdHbIX

noJsg C  MCIOOJb30BaHMEM  KapTorpada,

usrotosenHoro B UAD, Hosocubupck. KK mno3apaBu

KOMaHAy €  HaxoxJeHueM  3QQPEeKTHBHbIX  pelleHUH
KPUTHYECKUX TPOGJIeM, BO3HUKAIOUMIUX 110 MHOTMM acIeKTaM
CO3/laHus IETEKTOPA, COOPKH 1 BBO/IA €T0 B IKCILTyaTALMIO.

[IKK BbICOKO OIleHWJ XOf peaju3anud npoekta BM@N,
[TKK

KoJtabopanuio BM@N ¢ mepBbIM M yCHelHbIM (U3UYECKUM

npesactaBieHHbld M. H. KanumunHeim. H03/JpaBUJI
3amyckoM JieTekTopa BM@N B ero mosiHo# KoHQUTypanuu c
nydkamu Xe 3,8 A 'sB u 3,0 A I'3B. B xoze akcnepriMeHTa 66110

3aperucTpupoBaHo Gosiee 550 MUIMOHOB B3aUMOJEMCTBUN

detailed analysis of resources and instruments, including electron
cooling, which were put into operation and enhanced the
operation of the accelerator complex. The PAC also noted
various delays caused by the current geopolitical situation.
Delays in the completion of the infrastructure in the collider’s
building and in the construction of beam lines from the
Nuclotron to the NICA collider are among them. The Committee
approved the efforts of the JINR and NICA management to
reduce these delays and agreed with the final revised schedule
according to which the first beams at the NICA collider are
expected in 2025.

The PAC highly appreciated the report on the development of
the VBLHEP infrastructure presented by N. Agapov. All new
equipment at the main transformer station “Dubna” 110/6 kV
was installed and commissioned. As a result, the available power
of the substation has been doubled to 40.8 MW according to the
Technical specifications of PJSC “Rosseti Moscow Region”. The
cryogenic subsystems of NICA are currently combined in a single
complex using cryogenic pipelines, many of which have been
tested for leaks and are ready for operation. The installation of
engineering and research equipment is being completed in new
buildings of the NICA complex - the collider and the new
compressor station.

The PAC took note of the report on the MPD project
implementation presented by V. Ryabov. The production of all
components of the MPD first-stage detector continues, although
deadlines have been shifted due to problems with the supply of
many components from European companies, the lack of
technical documentation for the supplied components and a need
for additional skilled manpower. The time-projection
chamber, the time-of-flight system and 40 out of 50 half-sectors
of the electromagnetic calorimeter are to be installed in 2024.
The primary task is still cooling and current supply of the MPD
large superconducting solenoid. The temporary cryogenic
system for the solenoid cooling has been assembled, vacuum
tested and operated in a manual mode. Cooling to liquid
nitrogen and liquid helium temperatures is scheduled for
September, right after painting the MPD hall. Measurements of
the magnetic field will begin in March 2024 and will take three
months for various field configurations using the mapper
produced by Novosibirsk INP. The PAC congratulated the team on
coming up with viable solutions for the critical issues arising for
many aspects of the detector construction, assembly and
commissioning.

The PAC highly evaluated the progress in implementing the
BM@N project presented by M. Kapishin. The PAC congratulated
the BM@N Collaboration for performing the first and successful
physics run of the BM@N detector in its full configuration with
Xe beams of 3.8 A GeV and 3.0 A GeV. The experiment recorded
over 550 million Xe+Csl interactions. The PAC emphasized the
lack of manpower for current analysis of the data taken. At the



Xe+Csl. [IKK oTMeTH1 HEXBATKY KaZpoB [iJIs TEKYIIETo aHaIM3a
3anucaHHbIX JaHHBbIX. B To ke Bpema [IKK npussan xomanpy
BM@N cocpefjoTOYUTb CBOM yCHUIUA Ha NOJYy4eHUH MepBbIX
bu3nYecKux pe3ybTaToB /ISl JaHHBIX CEaHca C HOHaMH Xe.

[IKK nmpuHAn K CBefeHHIO OTY4eT O IOATOTOBKe
TexHuueckoro  npoekta  (TDR)  akcmepumenta  SPD,
npejcrasieHHbld A. B. I'ycekoBbiM. KoMmoHOBKa JeTekTopa
NpPUHATA C YY4€eTOM HOBBIX BO3MOXKHOCTEH, OTKpbIBaeMBbIX
yBeJMYeHreM JOMyCTUMON Harpysku Ha noJ
JKCIepyUMeHTalbHOro 3ajna. Komanga SPD mpunaraer ycunus
JJI1 TIOMCKa W pa3paboTKM 3aMeHseMOoro 060pyAoBaHuS,
KOMIIOHEHTOB M TEXHWYECKUX pelleHWH, HeoOXOAMMBIX AJs
CO3JaHUA JeTeKTopa. Bejerca moAroroBka AOKYMeHTALUM Ha
cBepxnpoBogdamuil  cosedous, SPD. TIKK mnoBTopusn cBoto
pekoMeHJauul0  pykoBoAcTBY OUAU o HeobxoaumocTu
BO30OHOBJIEHUSl  JleSITeJbHOCTH  Mex/yHapogHoro  KoH-
CY/NIBTaTUBHOTO KOMHUTeTA N0 AeTekTopy SPD, ¥ npusBan rpynmny
SPD npogosnkute noarorosky TDR.

[IKK npunsn x cBesenuto order C.B. AdaHacbeBa o
NOATOTOBKE  3KCIIepUMeHTa Ha  BHYTPeHHeH  MHIIEHH
Hyknorpona, CKAH-3, HanpaB/eHHOro Ha  U3y4eHue
BBICOKOBO30Y>/|eHHOH si/lepHO# MaTepuH, o6pasyroielics B dA-
B3aUMOZieHcTBUAX. KOMHTET mocYuTal HEBO3MOXKHBIM JaTb
TBepAyl0 pekoMeHJanMw. [locKONBKY TIpOeKT o0700peH B
2019 rogy u nyxpaaetca B npogsenuy, [IKK nonpocun komangy
OUAM BepHyTbCSA K 3TOMY Ha cienytoueid ceccuu [IKK ¢ yeTkum
npeJJoXKeHUEeM U SICHOM Npe3eHTalell, B KOTOPOH M3/1aralTcs
NepBOHayYa/lbHble Leau npoekta B 2019 rogy, focTixeHUs 3a
npoLleAIIne YeThIpe Tofia U IJIaHbl Ha 3alpalliBaeMbli IEPHO/,
NpoJJIeHus.

[IKK  BBICOKO  OLEHHM]  pe3yabTaThbl,  IOJIy4eHHbIE
cotpyauukamu JIOBI B akcnepumenTax Ha LHC (ALICE, ATLAS u
CMS) u Ha SPS (NA64). Beliio mpefioxeHO ABa HOBBIX IPOEKTA —
«MaremaTu4eckye MeTOJbl, AITOPUTMBI M IPOTPaMMHOE
obecrneyeHue AJs MoJeJHUPOBaHUA QU3NYECKUX MPOLECCOB U
IKCIePUMEHTANbHbIX YCTAaHOBOK, 00pabOTKM M aHaIu3a
3KCIepUMeHTaNbHbIX JaHHbiX» 0T JIUT u ydyactue B
skcnepruMerTe AMBER (nmpeemuuk COMPASS) Ha SPS ot JIAIL
Bbia oTMevyeHa CHHeprust Mex/y OOIMPHBIMU QU3UYEeCKUMHU
nporpammami akcnepuMeHToB AMBER u NICA SPD, B ToM yncne
nojb3a OT 0Oy4eHHs]  MOJIOABIX  HCC/ejoBaTesed B
akcniepumenTe AMBER Bo Bpems co3zanusa SPD.

Bce HOBble W NpOAJIEHHBIE MPOEKTHI MOJNYYUJIU BBICIIYIO
KaTeropuio «A», IpU 3TOM CPOKU OKOHYAHHsl NMPOEKTOB ObLIN
BBIOpPaHBl TakMM 00pa3oM, YTOGBI pa3rpysdTb MPOrpaMMmy
JeTHed ceccud. Temepb B MIOHe OYAYT paccMaTpUBAaTbCA
OUAN  BO
JKCIIepUMeHTaxX, a B IHBape — BHYTPeHHHE 3KCIepUMEeHThbl U

NPOEKTbl  y4aCTUSl  COTPYAHUKOB BHEIIHUX
y4yacTue B HEUTPUHHbBIX IPOEKTAX.

W3 13 cTeH0BBIX JOKJIaJJ0B MOJI0AbIX YueHbIX JIOB, JITO u
JIAIl komuter BbIOpan pAokaaxg M. M. IllanpoBa «Cucrema
KOppeKLUU BefAyllero MarHuTHoro noJs bycrepa NICA» ass
Npe/CTaBJeHUs] Ha C/eAylolled ceccMd YYeHOro COBeTa B
ceHTs6pe 2023 roga.

Caenyrouee [IKK 1o

3alJIaHUpOBaHo Ha 22-23 auBapda 2024 roza.

3acefjaHue ¢usuke yacrun

A. I1. Yenaakos

same time, the PAC urged the BM@N team to focus its efforts on
obtaining the first physics results for the Xe run data.

The PAC took note of the report on preparing SPD TDR
presented by A. Guskov. The layout of the detector has been
adopted taking into account new opportunities arising from the
increased permissible load on the floor of the experimental hall.
The SPD team is making efforts to find and develop substitute
equipment, components and technical solutions needed to
construct the detector. Documentation is being prepared for the
solenoid. The PAC
recommendation to the JINR management on the need to resume

SPD  superconducting reiterated its
the activities of the international SPD Detector Advisory
Committee and encouraged the SPD team to proceed with the
TDR preparation.

The PAC took note of the report by S. Afanasiev on preparing
the SCAN-3 experiment. The project is aimed at studying highly
in dA
Committee found it impossible to make a firm recommendation.

excited nuclear matter formed interactions. The
Since the project was approved in 2019 and needs to be
extended, the PAC requested the JINR team to return to this issue
at the next PAC session with a clear proposal and a clear
presentation outlining the initial goals of the project in 2019,
achievements over the past four years, and plans for the
requested extension period.

The PAC commended the results obtained by VBLHEP
employees in experiments at the LHC (ALICE, ATLAS and CMS)
and at the SPS (NA64). Two new projects were proposed -
"Mathematical methods, algorithms and software for modeling
physical processes and experimental facilities, processing and
analyzing experimental data" from MLIT and participation in the
AMBER experiment (the successor of the COMPASS experiment)
at the SPS from DLNP. The synergy between the extensive
physics programmes of the AMBER and NICA SPD experiments
was emphasized, including the benefits of training young
researchers in the AMBER experiment during the construction
of SPD.

All new and extended projects were assigned the highest
category A, while deadlines for the completion of projects were
chosen in such a way as to make the programme of the summer
session less intense. Now, projects of JINR staff participating in
external experiments will be considered in June, and internal
experiments and participation in neutrino projects - in January.

The PAC reviewed 13 reports presented at the poster session
by young scientists from VBLHEP, BLTP, and DLNP. The
Committee selected the report “The correction system of the
NICA Booster guiding magnetic field” made by M. Shandov to be
presented at the next session of the Scientific Council in
September 2023.

The next meeting of the PAC for Particle Physics is scheduled
for January 22-23, 2024.

A. Cheplakov



[lepcneKTHBBI pa3BUTHUA YCKOPUTEIbHOTO0 KOMILZIEKCA
Prospects for the accelerator complex development

AHanusy pe3y/nbTaTOB LiMKJA MYCKOHAJIaZ04YHBbIX paboT Ha
yckopuTeabHOM KoMmiiekce JI®OBI 6bu10 mocBsIeHo paboyee
coBelaHue «YckoputenbHbl KoMmiekc NICA: mpoGsiembl u
[epCleKTUBbI», NPOXOAMBLIee ¢ 27 MapTa mo 4 ampens B
anbnuHUcTCKOM Jiarepe llei, Pecny6nuka CeBepHas OceTus -
Ananus.

B coBemanuy NpuHAMM yyacTHe 62 BelylUX CIeLUaIncTa
BCeX IoJpasfieleHuil YCKOPUTEeNbHOro OTZAeseHHs, U ObLI0
npe/cTaBeHo 32 AoKJIaJja 10 OCHOBHBIM CHCTeMaM KOMILIEKCa.
B xaxgom fokJafie GblIM NpUBeJeHbl pe3y/bTaTbl paboThl B
NYCKOHA/MAJJOYHbIX CeaHcaX C 0630pOM OCHOBHBIX BbISIBJIEHHBIX
npo6/ieM,  XapakTepa  HEUCIpPaBHOCTEM U TeKyLUX
OrpaHUYeHUH, COCTOSIHUE TEeKYIMX paboT U IJIaH MOJrOTOBKH K
O/IDKaHIIMM CceaHcaM, BKJIIOYad TEXHOJIOTMYECKMHM ceaHC Ha
KoJIalZiepe Y NlepBble CeaHChl C My4KOM.

[lpy B LieJIOM yJia4HOM NPOBEJIEHUH MOC/IeHEro ceaHca, B
X0Zle KOTOpOro O6bLia BBINOJHEHA OOUIMpHA# [porpamMma
3KCMepUMeHTaNbHbIX HCCIe[0BaHUN Ha YCKOPEHHBIX My4YKax

15%
PEMOHTBI

dproHa #“ KCEHOHa, MOpHUMepHO BpEMEHU 3aHAJJIUA

HenpeaBUAEHHbIE  IIPOCTOM U 060py,£[0BaHI/IH.

MakcuMa/nbHasg MHTEHCUBHOCTb YCKOPEHHOr0 MydkKa sifep
KCEHOHa, [OCTUTHyTasg C NpUMeHeHHeM 3JIeKTPOHHOTO
oxJaxaeHus B Bycrepe, cocraBuia okos1o 2-107 yacTuil 3a LHKJI
YCKOPEHHSs], YTO C OJHOM CTOPOHBI MPUMEPHO HA JiBa MOPsKA
GoJibllle, 4eM B TPeABIAYIEM CeaHCe C KCEHOHOM, HO, C Apyroi
YyeM Heob6XOAHUMO JJIs

CTOPOHBI, CYIIECTBEHHO MEHbIIE,

HHXEKIHNU B Konﬂaﬁ,aep. [TonHbIE noTepu 4actul, OT

A workshop “NICA Accelerator Complex: problems and
prospects - 2023” on the analysis of results obtained during the
commissioning cycle at the VBLHEP accelerator complex was
held from March 27 to April 4 in the Tsey Alpine Camp in the
Republic of North Ossetia - Alania.

62 leading specialists from all AD departments attended the
meeting. 32 reports on the main systems of the complex were
made. Each report presented the results of work in the
commissioning runs with an overview of the main identified
problems, the nature of malfunctions and current restrictions,
the status of ongoing work and a preparatory plan for the next
runs, including the technological run at the collider and the first
runs with the beam.

In general, the last run was a success - an extensive
programme of experimental studies with accelerated argon and
xenon beams was carried out. Nevertheless, approximately 15%
of the time was spent on unforeseen downtime and equipment
repairs. The maximum intensity of the accelerated xenon nuclei
beam achieved using electron cooling in the Booster was about
2-107 particles per acceleration cycle. On the one hand, this is
about two orders of magnitude more than in the previous Xe run,
but, on the other hand, it is significantly less than what is
required for injecting into the collider. The total loss of particles

from the ion source to the field plateau in the Nuclotron,

Puc. 1. YuacmHuku pabouezo cogewjanust «YckopumeswHbitl komnaekc NICA: npobiembl U nepcnekmugbLy.

Fig. 1. Participants of the workshop “NICA Accelerator Complex: problems and prospects - 2023".



Tabauya 1 / Table 1

YMeHbllIeHe MHTEHCHBHOCTH Ny4YKa KCeHOHA B MPOLecce YCKOPeHHs
A decrease in the intensity of the Xe beam during acceleration

JHeprus, MaB/H KosimyecTBO HOHOB, 108
Energy, MeV/n Number of ions, 106
Ha BbIxo/ie HCTOYHHKA HOHOB
At the output of the ion source SLaa 00
[Ipu nmxkexunu B bycrep
Atthe injection point into the Booster 3,203 50
Ha BeiBoJie U3 BycTepa
Atthe extraction point from the Booster 203,8 30
[Ipu nmkexuuu B HyksiotpoH
Atthe injection point into the Nuclotron 201,87 10
Ha crosie BbiBojia U3 Hyk/ioTpoHa 3896 5
Atthe extraction plateau from the Nuclotron ’

UCTOYHMKA HOHOB J0 «cToJa» noad B  HyksoTpowe,
COOTBeTCTBYyHOIIEero 3Hepruu 3,8 [3B/H, pocturanu 90-95%.
TunuyHoe yMmeHblleHHE MHTEHCUBHOCTU MO CTafusM LUK/
yckopeHusi mpuBesieHo B Tabuiute 1.

B pesysbraTe aHa/iM3a NPUYMH NOTEpPh OblIa BbIpaboTaHa
CTpaTerusi pa3BUTHUsS KOMILJIeKca Ha OJIKaiLlyo MepcrieKTHUBY.
[1aBHOW 1e/sbl0  CHAEAYIOLEr0  ceaHca  WHXKEKIHOHHOTO
KoMmIlekca kosnaifiepa NICA gBidgeTca yBeJMYeHHUA €ro
NPOM3BOJUTENBPHOCTY HAa OfMH-[jBA TOpPsAJKA OT YPOBHS,
JIOCTUTHYTOrO B ceaHce No4.

llpeniaraemass  cTpaTeruss  pelleHUs 3aja4u

3aKJ/II0YaeTCAd B COKpaAllleHU! QJINTEeJIbHOCTHU UMITYyJIbCa HOHHOT'O

3TOH

WCTOYHMKA /10 4 MKC ¥ JaJbHeNIIeld ONTUMHU3ALHH ero paboThL.
[Ipegnosiaraetcs, YTO UCTOYHUK OyAeT paboTaTh C YaCTOTOH
noBTOpeHuss uMnyabcoB Ao 10 Tn ¢ HaxomieHueMm

10-20 wMNyabCcOB B TPOJOJIbHOM (a30BOM MPOCTPAHCTBE
Anst
yBesnyeHus 3QpPeKTUBHOCTH ycKopeHUs1 ¢ 5% [0 mpuMepHO
50% (uTO COOTBETCTBYIO JeCATUKPATHOMY CHIKEHHUIO NOTepb)
Heo6X0/JUMO OCYLIECTBUTD JUHAMUYECKYI0 KOPPEKIUI0 OPOUTHI

ByCTepa Opyu MNOoMOIIHM 3JIEKTPOHHOIO OXJIAXKAECHHUA.

B 06oux Kosbuax - Bycrepe m HykjoTpoHe - u KaHasax, u
CONpsYb TEMIIbI YCKOPEHUA B KOJbLAX C BO3MOXHOCTAMH HX
YCKOPSIOLIUX BY CUCTEM.

Jl/1s1 BBINIOJIHEHHUS 3TOM MPOrpaMMbl pa3paboTaH JeTaabHbIN
TJIaH TEXHUYECKUX U OPraHU3alMOHHBIX MEPONPUSATHIL.

[IpoBefieHMe CrefyIolero ceaHca paboThl YCKOPUTENIbHOTO
KOMIUIEKCA TPU3HAHO Helesnecoo6pasHblM [0 BBOJA B
3KCIJIyaTalMl0 HOBOM KOMIPECCOPHOM CTAaHLMKU KPUOTEHHOH
babpuku 1M obGecrneyeHUs] peXHMa PELUPKYIALUH KUJKOTO
a30Ta, YTO OXKuAaeTcs K KoHuy 2023 roga.

OCHOBHBIM TEXHHWYECKHM OrpaHWYeHHeM JJ NpOBeeHUA
TEeXHOJIOTUYECKOTO CeaHCa Ha MarHUTHO-KPUOCTaTHOM CUCTeMe
KoJlIaiijiepa fBJsAETCA 3aJlepKKa C 3aBeplIeHHeM MOHTaxa
VH)XeHepHOW HMHQPACTPYKTYphbl 3JaHHUs, 4YTO He MO03BOJAeT
npofo/DKaTb  paboThl 1O  cOOpKe  BCel  CHCTEMBI
OOTUMHUCTUYHBIA CPOK 3aBeplIeHHsi COOPKHU — HE paHee ampeJis
2024 ropa.

A. 0. Cudopur

corresponding to an energy of 3.8 GeV/n, reached 90-95%. A
typical decrease in intensity by stages of the acceleration cycle is
shown in Table 1.

The analysis of the causes of losses resulted in working out a
strategy for the development of the complex for the near future.
The main goal for the next run of the NICA collider’s injection
complex is to increase its performance by one or two orders of
magnitude from the level achieved in run 4.

The proposed strategy for tackling this problem is to reduce
the pulse duration of the ion source to 4 ps and further enhance
its operation. We assume that the source will operate with a
pulse repetition rate of up to 10 Hz with an accumulation of 10-
20 pulses in the longitudinal phase space of the Booster using
electronic cooling. To increase the acceleration efficiency from
5% to about 50% (which corresponds to a tenfold reduction in
losses), it is necessary to perform dynamic orbit correction in
both rings - the Booster and the Nuclotron - and in beam lines,
and to match the acceleration rates in the rings with the
capabilities of their accelerating RF systems.

A detailed plan of technical and organizational measures has
been developed to implement this programme.

The next run of the accelerator complex is considered
impractical until the new compressor station of the cryogenic
factory is put into operation and the liquid nitrogen recirculation
mode is provided, which is expected by the end of 2023.

The the
technological run with the magnetic cryostat system of the

main technical limitation for conducting
collider is the delay in completing the installation of the
engineering infrastructure of the building, which does not allow
continuing the assembly of the whole system. The optimistic
deadline for completion of the assembly is not earlier than

April 2024.

A. Sidorin
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HoBocTH Koss1a6opauuu MPD
News from MPD Collaboration

2023 roga B
MHOTOL|eJIEBOT0
nerektopa MPD yckopuTesnbHOro
kommiekca NICA B JlaGopatopuu
¢usuku BbicOKUX 3Hepruit OUAU

14  anpens
NaBUJIbOHE

BIEpBble MPOLLJIO IepeMelleHue
CBEPXIPOBO/SAILETO coJieHoua
maccoi 800 TOHH B TeKyen
KoHQurypauuu. Takxe, HeOTbEM-
JIEMO OT COJIEHOMJQ, MepeMelleHa
60oKoBast miaTgopma JJis
3JIEKTPOHHOTO 060py0BaHus,
npeJiHa3HAuYeHHOro [/ CYUTbIBA-
HHUSl JIlaHHBIX C  JIeTeKTOPHBIX
nogcucteM MPD. Ilepemelienue
NoTpeboBasoCh IS pelleHus
3aZlay MOHTaXa 3JIEKTPOHUKU U
npoeKTa

3TOMN

ctano s
xopouren

CJIO)KHOW TEXHOJIOTHYECKOM MaHH-
JlanbHeliee  mepeMe-

KOMaH/bl
peneTuiyeit

NyJSIYN.
lleHMe MarHUTa ellle Ha YeThipe C
JIMITHUM MeTpa yXKe B OKOHYATeJbHOE MOJIOXKEHHWEe - T. H.
NoJIOXKEeHWEe My4yKa - Gy/ieT OCYIeCTBJEHO IO0CJe TOro, Kak
KOJIbIIO KoJuTaljiepa OyaeT AocTpoeHo, a fAeTekTop MPD GyzneT
NpOBEJIEHUI0  3KCIepuMeHTOB.  Kak
rMaBHoro  umxkeHepa  JIOB),
koHcTpykTOp npoekTa NICA/MPD Hukonait TonuauH, pabodee
TN0JIOXKEHWE MarHuTa OYeT OT'hICTUPOBAHO C TOUYHOCTBHIO JI0

rotoB K OTMETHUJI

3aMeCTUTe/b [JIaBHBIN

JleCATBIX J0JIed MUJJIUMETpa.

C 18 mo 20 ampens 2023 roga B JlabopaTopuu ¢HU3UKU
BbICOKMX 3Hepruil OUAN mpoxoguno XI kostaboparoHHOE
coBellaHue skcnepuMeHta MPD Ha kommiekce NICA. Bosee
80% u3 165 3aperucTpUpoBaHHbIX YYAaCTHUKOB MePONPHUATHUS
CMOIIM NPUHATH B HEM yyacTHe B OYHOM INopsijike. Brepsole,
nocjie CHATHS KOBUZHBIX OFPAaHWYEHHUH, B COOPAHUM MPUHAJIA
y4actue feyeranus ¢pusnkoB u3 Kurtas. 3a Tpu AHs 3acelaHU# B
KoHQepeHI-3ane  JlabopaTtopuu TpesCTaBIeHO
34 nokJaza, 0XBaThIBAIOLIMX BCe acneKTbl PYHKLMOHUPOBAHUSA
MeXyHapOAHOU KOJIabopalyy, ObUIO MPOBEAEHO COBEIaHUE
CoBeta MHCTUTYTOB KoJIabopaluy, [ OYHBIX YYAaCTHUKOB
Oblla TMpoBeJeHAa 3KCKYpCUS B 3KCIEPUMEHTAJIbHBIA 3aJ
yctaHoBKUA MPD u B TyHHesb koJutaiiepa NICA. TlepBblii feHb
cobpaHusl ObLI MOCBSALLEH 06CYX/JEHUI0 TIOATOTOBKU Pa3/InYHbIX

ObLIO

JIeTEKTOPHBIX ~ NOAcUcTeM ycTaHOBkM MPD k mnepBbIM
JKcIepuMeHTaM. B 3ToM TroAy OCHOBHble paboThl B
3KCIIEpUMEHTAJIbHOM 3ajie  ObLIM CBSI3aHbl CO  COOPKOH,

UCIIBITAaHUEM U TIOATOTOBKOM CBEPXNPOBO/ALLET0 MarHUTa K ero
OXJIAXK/IEHUI0, KOTOpOe OKT6pb-ZeKabpb
2023 ropja. VismepeHuss MarHuTHOTO MOJISI NpeJBapUTE/bHO
HaszHayeHbl Ha Hayano 2024 ropa. Beopy petekropa MPD B
3KCIUIyaTalMl0 M TEepBbIi  HAbGoOp  JaHHBIX  TeNepb
3amiaHupoBanbl Ha 2025 roa. Bo BTOpo#l [eHb COBeIaHUS
00CYyX/JaloCh COCTOSIHME U IUIaHbl Pa3BUTHUS KOMIBIOTEPHON

HaMe4YyeHO Ha

Puc. 2. Yuacmuuku koaaabopayuu MPD e sxkcnepumeHmaasHoM 3a.e.
Fig. 2. Members of the MPD Collaboration in the NICA Hall.

On April 14, 2023, specialists moved for the first time the
800-ton superconducting solenoid in the current configuration in
the Multi-Purpose Detector (MPD) hall of the NICA Accelerator
Complex in the Laboratory of High Energy Physics JINR. In
addition, inseparably from the solenoid, they moved the side
platform for electronic equipment designed for data readout
from MPD detectors. The relocation was required to solve the
problems of electronics installation and became a good rehearsal
of this complex technological manipulation for the project team.
They will continue moving the magnet by more than four metres
to the final position, the so-called beam position, after they will
complete the construction of the collider ring and prepare the
MPD Detector for experiments. According to VBLHEP Deputy
Chief Engineer, NICA/MPD Chief Designer Nikolay Topilin,
experts will align the operation position of the magnet with
accuracy of up to tenths of a millimetre.

On April 18-20, 2023, the XI Collaboration meeting of the
MPD experiment at the NICA facility was held in the Laboratory
of High Energy Physics JINR. More than 80% of 165 registered
participants attended the meeting in person. A delegation of
physicists from China took part in the event for the first time
since the Covid restrictions were removed. During the three days
of the meeting, 35 reports were heard in the Conference Hall of
the Laboratory, which covered all aspects of the international
Collaboration’s work. A meeting of the Council of Institutes of the
Collaboration was held; an excursion was organized for the
participants to the experimental hall of the MPD facility and the
tunnel of the NICA collider. This year, the main work in the
experimental hall was focused on assembling, testing and
preparing the superconducting magnet to its cooling, which is
scheduled for October-December 2023. Magnetic field



UHQPACTPYKTYPbl  KOJUIA6OpAIMK, MeTOAbl  KaJuOpPOBKU
JIleTEKTOPHBIX TOJACUCTEM M aHaJIM3a 3KCIEepPUMEHTaIbHbIX
JaHHbIX. Co3/aHMe GOJBLIMX BBIGOPOK PEKOHCTPYHPOBAHHBIX
CMOJIeJIMPOBAHHbBIX JAHHBIX U UX LEHTPAJIM30BaHHas 00paboTKa
Ha NICA kJsacTepe ¢ NOMOLIbK CHUCTEMBl «IOE3J0B [JJIst
aHa/M3a» N03BOJIAET NPOTECTHPOBATh MMEILIY0Cs
KOMITbIOTEPHYIO I/I MPOrpaMMHY0 UHPPACTPYKTYPY,
MOATOTOBUTCS K aHAJIM3y peasibHbIX AaHHBIX. [locseHUN JieHb
COBellaHMsl ObLI TOCBALLEH MNPeJCTaBJIEHHI0 U O0OCYXAEHUIO
JIOK/IaZioB MATH QU3MYECKUK PAabOyMX TPYHN O NpojesaHHOH
pabore.

Ha 3acesjanun CoBeta MHCTUTYTOB B COCTaB KoJI1abopaLyu
MPD 6bL1M NpPHUHATH! [jBe HOBble HayuHble Ipynibl U3 CaHKT-
[letep6ypra u, BuepBble, U3 PecmyGuku KasaxcraH. Bocemb
CIeLiMaNMCTOB  TOA  PYKOBOACTBOM  JOKTOpa  (H3HKO-
MaTeMaTH4ecKux Hayk npodeccopa fpocnaBa bepanukosa u3
CaHkT-IleTepbyprckoro  MOJMTEXHUYECKOTO  YHUBEPCHUTETA
[letpa Besnkoro 6yAyT yyacTBoBaTh B paboTax Mo pa3paboTke,
BBOAY B 3KCIUIyaTalMi0 M OGCJIYKMBAHHIO IepeSHero
TPEKOBOTO CNEKTPOMETpa B paMkKax MogepHuzauuu MPD.
[lomyMo 3TOro, MNJIAHUpPYeTCAd MX Yy4YacTHe B MOJENbHBIX
pacueTax, TEOPETHYECKUX u 3KCTEePUMEHTANbHbIX
UCC/IeZI0BAaHUSAX PA3JMYHBIX U3NYECKUX SIBJIEHUH, a TakXe B
06paboTKe AaHHBIX C HCMOJb30BAHMEM METOJOB MALIWHHOIO
o6ydenus. I'pynma poktopa ¢(u3MKO-MaTeMaTHYECKHX HayK
Uropst JlebesieBa 13 PU3NKO-TEXHUYIECKOTO HHCTUTYTA Pecny6ivku
Kazaxctan B cocraBe 9 d4esoBeK 3alMeTCd pa3BUTHEM
nocoGbITUHHOTO aHanu3a B MPD, a Takke u3ydeHHeM
Koppesnauuid U QJAYKTyauud  pas/M4YHBIX BEJINYMH,
OCHOBBIBAsICb Ha CMOJEJMPOBAHHBIX M 3KCIEPUMEHTANbHbIX
JIAHHBIX.

Ha HacTosimuil MOMEHT B KOJIJIAOOpalMu paGoTarT GoJiee
500 cnenuanuctoB u3 35 uHCTUTYTOB M3 11 cTpaH Mupa,
Bkiaoyasg OWAWU. Beuio mnpuHATO pelieHWe 0 TNpOBeleHUU
cnenytoiero XII kos1abopaioHHOT0 COGpaHUs IKCIIepUMeHTa
MPD B Benrpaze (Cep6usi) ¢ 2 mo 6 oxtsa6ps 2023 roga BMecte

measurements are tentatively scheduled for early 2024. The
commissioning of MPD and the first data taking are now planned
for 2025. On the second day of the meeting, participants
discussed the status and plans for developing computer
infrastructure of the Collaboration, calibration methods of
detector subsystems and analysis of experimental data. The
generation of large samples of reconstructed simulated data and
their centralized processing with the NICA cluster using the
system of analysis “trains” allows testing the existing computer
and software infrastructure, preparing for the analysis of real
data. The last day of the meeting was focused on the presentation
and discussion of the reports of the five Physics Working Groups
on the work performed.

During the meeting of the Council of Institutes, two new
scientific groups from Saint Petersburg and, for the first time,
from the Republic of Kazakhstan were welcomed to the MPD
Collaboration. Eight specialists led by Doctor of Physics and
Mathematics, Professor Yaroslav Berdnikov from Peter the Great
St. Petersburg Polytechnic University will participate in the
development, commissioning and maintenance of the forward
tracking spectrometer as part of the MPD upgrade. In addition,
their participation in model calculations, theoretical and
experimental studies of various physical phenomena, as well as
in data processing using machine learning methods is planned.
The team of the Doctor of Physics and Mathematics Igor Lebedev
from the Institute of Physics and Technology of the Republic of
Kazakhstan of nine people will be engaged in event-by-event
analysis, as well as the study of correlations and fluctuations of
various quantities based on the analysis of simulated and
experimental data.

To date, the Collaboration is made up of more than
500 specialists from 35 institutes of 11 world countries,
including JINR. It was agreed that the next XII Collaboration
Meeting of the MPD Experiment will take place in Belgrade
(Serbia) on October 2-6, 2023, together with NICA Days 2023 -

Puc. 3. Yuacmuuxku XI kosnabopayuorHozo cogewjarusi sxkcnepumenma MPD Ha komn.ekce NICA.
Fig. 3. Participants of the XI Collaboration Meeting of the MPD Experiment at the NICA Facility.



C CeMHHApOM-WIKOJOM AJA CTyfeHTOB M acmupaHToB NICA
Days 2023.

Ctaryc peanusanuu MeracaiieHc-ipoekta NICA ctan opHoM
M3 LeHTpaJbHbIX TeM Jad 58-i1 ceccun [lporpamMHo-
KOHCy/nbTaTuBHOTO KomuTeTa OWAAM mo ¢wusuke uyacru,
KOTOpbIM mpoxoaua ¢ 21 mo 22 wutoHsi 2023 roza. B cBoem
JloKJIazie I1aBa KoJutabopauun MPD mpodeccop Bukrop Psi6os
pacckasasl 0 TeKylleM CTaTyce Kojulabopanuu Y Iporpecce B
peanusauuu npoexkra MPD. Bbuin mpegcTaB/ieHbl pe3y/bTaThl
M3y4eHUs. BO3MOXHOCTell 3kcmepuMeHTa MPD s paboThl ¢
GUKCUPOBAaHHON MHIUIEHbIO, YTO MO3BOJUT 3HAYUTENBHO
YBEJIMYUTD JMaNa3oH 3HepPTUi ¢ BbICOKOW CKOPOCTBIO peaKIUi
¥ 6e3 3HAUMTe/IbHOM NOTepH aKCeNTaHCca YCTAHOBKHU.

Jlero 2023 roza nocay»uuo yKpereHUo MexAyHapoJHOro
COTPYZJHUYECTBA B paMKax KoJsuta6opauuu MPD. B cepenune
MIOHS B YxaHe (KuTaif) B paMKax MeX/[yHapoJJHOTO ceMUHapa
NICA-MPD/IT cnenuanuctet OUAU obcyaunan ¢ KuTalCKUMHU
KOJIJIETaMd HOBBI COBMECTHBIM INPOEKT, [JIaBHOW LieJbl0
KOTOPOTr0 CTaHeT pa3paboTKa M MPOMU3BOJCTBO MOHOJHTHBIX
aKTHBHbBIX NMUKCeJNbHBIX AeTekTopoB (MAIIC, anri. MAPS) nns
TpekoBo# cuctembl (ITS) sxcnepumenta MPD. C 2 no 13 urons
cocrosiici mepBbld BusuT B JIOB) peneranuu HHcTUTyTa
s/lepHbIX Hayk «BuHuya» (CepOusi) - yYaCTHUKOB 3KCIEPUMEHTA
MPD. 7 wmions pyKoBOZWTeNb Tpymmbl - mpodeccop Hopan
MusiomeBUY  BBICTYNHJA C JIOKJaZOM Ha JlabopaTOpPHOM
ceMuHape. B Hauase utong 2023 B pamkax nporpaMmbl START B
JI®B3 Ha

ACIIMPAHTOB K3 YHUBEPCUTETOB Mekcuku

CTQKUPOBKY MpHObUIA Tpynna CTYJeHTOB |

Y4aCTHHUKOB

akcnepumenta MPD.
A. B. Tapanerko

the school-seminar for undergraduates and postgraduates.

The status of the implementation of the NICA Megascience
Project was one of the major topics discussed at the 58™ session
of the JINR Programme Advisory Committee for Particle Physics
held on June 21-22, 2023. Spokesperson for the Collaboration
Professor Victor Riabov reported on the current Collaboration
status and progress in the implementation of the MPD project.
The results of studying the possibilities of the MPD experiment
for operating with the fixed target were presented, which will
considerably increase the energy range with a high reaction rate
and without significant loss of the acceptance of the facility.

The summer of 2023 has become a time to strengthen
international cooperation within the MPD Collaboration. In mid-
June in Wuhan (China), within the framework of the international
NICA-MPD/IT Seminar, JINR specialists discussed with their
Chinese colleagues a new joint project, the main goal of which
will be the development and production of Monolithic Active
Pixel Sensors (MAPS) for MPD ITS. From July 2 to July 13, the
delegation of the Vinca Institute of Nuclear Sciences (Serbia),
participants of the MPD experiment, made their first visit to
VBLHEP JINR. On July 7, Professor Jovan Milosevic, the head of
the group, made a presentation at VBLHEP Joint Laboratory
Seminar. At the beginning of July 2023, as part of the START
programme, a group of students and postgraduates from Mexican
universities - participants of the MPD experiment - arrived at
VBLHEP for an internship.

A. Taranenko

[IpogoxaeTcsa paboTa HaJ TEXHUYECKUM IIPOEKTOM YCTaHOBKHU SPD

SPD TDR - work continues

[lepBasi Bepcusl TEXHUYECKOTO IpOeKTa yCTaHOBKU SPD
npe/cTaBjeHa Ha [IporpammHo-
KOHCYJIbTaTUBHOTO KOMHUTeTa Mo ¢u3MKe yacTul. KomuTeT
pPEKOMeH/IOBall  MPOAO/DKUTE — paboTy
CKOHLIEHTPUPOBAB YCUJIKA HA ero 0GHOBJIEHHH B COOTBETCTBUH
C TeKYUMMM LieHaMH, a TaKXe JOCTYNHOCTbI MaTepHaJoB,
060pys0BaHUs U TexHosorui. OJjHaKo, BakHoe [ NpoeKTa
SPD co6bITHE, CIy4UBILIEecs B SHBApe, CMECTUIIO BEKTOP YCUIUN
KOJIIabopaLyH.

OcoGeHHOCTBIO ycTaHOBKU SPD siBJIsieTcsl 04YeHb IJIOTHOE
pasMelleHHe 3J1EMEHTOB MOJCUCTEM BHYTPeHHeH 4YacTH
JeTeKTopa. JTO CBfA3aHO C Ha/JIWYMeM B YCTaHOBKe
MOJIHOLIEHHOW MIOOHHOH (IpoGexHO#) CUCTEMBbI TOJIMHON B
YeThbipe JJIMHBI S/IepHOT0 B3aUMOJENCTBUs, COCTOsALIEH U3
CTaJIbHBIX 110JI0C, IPOCJOEHHBIX KOOPJUHATHBIMHU JeTEKTOPaMH.
Takast MIOOHHAsi CHUCTeMa CAYXUT OLHOBPEMEHHO W TPYyGBIM
aJ[pOHHBIM  KaJOPUMETPOM, a TaKxe fABJAAETCA SAPMOM
cBepxnpoBogsulero coseHouza SPD. OfHako, 3HAaUUTENbHbIN ee
BeC M IpeJeJbHO  JONMYyCTHMas Harpyska Ha  MOJ
3KCMEePUMEHTANbHOTO 3a/1a ECTKO OTpaHUYMBAIOT
reoMeTpUyecKue pa3Mepbl Kak CaMOM MIOOHHOM CHCTEMBI, TaK
u fietextopa SPD B 1jesiom.

Oblia 3UMHEH CceccuH

HaJl [JIOKyMEHTOM,

10

The first draft of SPD TDR was presented at the winter
session of the Programme Advisory Committee for Particle
Physics. The Committee recommended to proceed with work on
the document putting the efforts in its update in terms of current
prices, availability of materials, equipment and technologies.
However, the January event, which is crucial for the SPD project,
has shifted the Collaboration’s focus.

A feature of the SPD facility is that subsystem elements of the
detector’s inner part have very dense placement. This is due to
the full range (muon) system with a thickness of four nuclear
interaction lengths, which consists of steel strips interlaced with
coordinate detectors. Such a muon system functions as both
and the yoke of the SPD

superconducting solenoid. However, its considerable weight and

rough hadron calorimeter
the maximum permissible load on the floor of the experimental
hall severely restrict the geometric dimensions of both the muon
system itself and the SPD detector as a whole.

At the end of January, JSC Comet finished calculations on the

possibility to increase the weight of the SPD detector based on its



Puc. 4. Compydnuxk JISII1 OUAU A. B. Kyaukos c 06pasyom
YembIpexca0liHozo aspozeas (MAD, Hosocubupck).
Fig. 4. Employee of DLNP JINR A. Kulikov with a sample of
4-layer aerogel (INP, Novosibirsk).

B xoHue siHBaps 3A0 «KomeTa» GblIM 3aBepIIEHb! PacyeThl
110 BO3MOXKHOCTHU YyBeJIM4eHus Beca AeTektopa SPD, ucxoas us
€ro pasMepoB U 0XHJAaeMOT0 pacrpefieNleHUs Beca M0 TOYKaM
OMopbl B paboyeil MO3ULMKU HA My4Ke, B MO3ULUH I COOPKU/
06CIyKMBaHUs, @ TAK)Ke BO BpeMs [IBIKeHUs], Ipe/iCTaBJIeHHbIX
B TEeXHUYeCKOM MpoekTe. bBblI0 mosyyeHo oduLMaibHOe
3aKJI0YeHUe, I03BOJIAI0Iee YBEJUYUTb HArPy3Ky AeTeKTOpa Ha
nos ¢ 1200 go 1500 TonH. [Ipu Takoi Harpyske gedopmarys
dyHIAMEHTHBIX IUIUT 3aJla He SABJSAeTCA KpUTH4eckoil. YacTb
00pa3oBaBIIerocsi  «pesepBa» ObLIAa  KCNOJb30BaHA  [iJisl
yBeJIMYeH!sl reoMeTpUYecKoro pasMepa Jetekropa Ha 10 cm o
paguycy u Ha 30 cM BJOJb OcM TNydka. TakuM o06pasow,
oxujaercs, yto fetektop SPD 6yzeT uMeTh AMMHY 8 METPOB U
BHELIHUH uameTp - 7,2 MeTpa.

YBe/MyeHWe [JIMHBI YCTAaHOBKH II03BOJIAET CYIeCTBEHHO
YAy4YIWUTb WAEHTUPUKALMIO 3apaXKeHHBIX YaCTHL, BbIIETAIOLIUX
NoA HeOOMBIIMMM yIIaMU K OCH My4Ka, NyTeM 3aMeHbl
Npej/laraBLIerocsl paHee IOPOrOBOr0 CYeTYMKA Ha OCHOBE
asporeisi Ha CyLIeCTBEHHO 0oJiee NMPOABUHYTYIO CUCTEMY -
boKycHpyIOIMH /IETEKTOP YEepeHKOBCKHMX KOJIEL] Ha OCHOBE
MHorocsoiHoro asporess (FARICH). Takass 3ameHa He TOJIbKO
pacIIMpUT KUHEMAaTHYeCKUHd [JHana3oH M3MepeHud  [id
OCHOBHOM  QU3MYeCKOM NpOrpaMMbl 3KCIEpUMeHTa, HO
paclpuT U caMy $u3MUecKyro nporpamMMmy. CTaHeT BO3MOXKHO
M3MepeHHe CIMHOBBIX aCHMMETPUH B HHK/IIO3UBHOM POXK/I€HUU
3apsHKEHHBIX a/I[pOHOB (Mpex/ie BCEr0 NMHOHOB M KAOHOB) B
o6sacT  GOJIBIIMX — NPOAOJBHBIX ~ MMIYJIBCOB, TJe 3TH
aCUMMEeTpPUU 0COGEHHO BEJIUKH.

Kosnabopanueit SPD ycTaHOB/IEHBI KOHTAKTbI C TPYNION U3
Wuctutyta fpepHoit ¢usuku uM. Byakepa (HoBocubupck),
crieLjanMsupyolleiics Ha CO3JJaHUM JIeTEKTOPOB Ha OCHOBE
asporess. B Xofe cocrosiBllerocss B KOHIle MIOHS BHU3WUTa B
HoBocu6upck npegcraButead SPD 03HaKOMUIUCDH € 06paslaMu
MHOTOCJIOHHOTO a3poresis, a Takxe MOCETUIN WHCTUTYT
kataau3a CO PAH, rpe mpousBogutcs asporesb. [lo uroram
06CyX/JeHUsl OXHUAAETCS, YTO CUOMPCKHUE CIElUaNUCThl He

dimensions and the expected weight distribution along the
support in the operating position with the beam, in the position
for assembly/maintenance, as well as during the transportation,
which are presented in TDR. The official expert opinion was
given, which permits increasing the detector’s load on the floor
from 1200 to 1500 tons. With such a load, the deformation of the
foundation slabs of the hall is not crucial. Part of the resulting
allowance was used to increase the geometric size of the detector
by 10 cm in radius and by 30 cm along the beam axis. Therefore,
the SPD detector is expected to have a length of 8 meters and an
outer diameter of 7.2 meters.

The increase in the facility’s length enables us to greatly
improve identification of charged particles produced at small
angles relative to the beam axis. This can be carried out by
replacing an aerogel threshold Cerenkov counter proposed
earlier with a significantly more advanced system - a Ring
Imaging Cherenkov detector based on “focusing” aerogel
(FARICH). This will not only expand the kinematic measurement
range for the main physics programme of the experiment, but
will also expand the physics programme itself. It will be possible
to measure spin asymmetries in the inclusive production of
charged hadrons (primarily pions and kaons) in the region of
large longitudinal momenta, where these asymmetries are
especially large.

The SPD Collaboration has made contacts with a group from
the Budker Institute of Nuclear Physics (Novosibirsk), focusing
on the construction of detectors based on aerogel. During a visit
to Novosibirsk at the end of June, SPD representatives got
acquainted with samples of multilayer aerogel, and also visited
the Boreskov Institute of Catalysis SB RAS, where aerogel is
produced. As a result of the discussion, Siberian specialists are
expected not just join the work on FARICH, but also become the

driving force in this direction.

Puc. 5. Texruueckuii koopdunamop SPD A. I0. Kop3zeHes
¢ spmom mazHuma das demekmopa PANDA.
Fig. 5. SPD Technical Coordinator A. Korzenev
with a magnet yoke for the PANDA detector.



npocTo BkJto4arcs B paboty no FARICH, Ho 1 cTaHyT 0CHOBHO#
yZiapHOM CHJION Ha 3TOM HalpaBJIEHUH.

B =xome Busuta B HoBocubupck mnpeactaButenu SPD
03HAKOMMUJIUCh TaKXe C MPOU3BOACTBEHHON MHPPACTPYKTypoit
ISl CO3JIaHUs CBEPXMPOBOAAIMX MarHUTOB B UAD. FiMeHHO B
WUAD GymerT uM3roToBJIEH CBEPXMpPOBOAAIMH coseHoup SPD c

nosieM Ha ocu B 1 Tn 1 3amaceHHO# 3Heprued okoJio 20 M/Dx.

[lpu usroroBsieHuu coseHouza SPD GyneT MCMO/Ib30BaH ONBIT
co3ziaHus B HoBocubHpcKke cBepXIPOBOASAILErO COJIEHOUA [J1sl
nerexktopa PANDA (FAIR). KoHcTpykuusi Kak caMoro 3TOro
MarHuTa, TaK U ero spMa 6JM3KH K UX KOHCTpYKUuu B SPD. B
HacTosllee BpeMsl UAET N0ATr0TOBKA K pa3paboTKe TeXHUYeCKOH
JokyMeHTanuu no coseHougy SPD. Ilpoekt SPD 6bu1 Takke
BCECTOPOHHe Mpe/iCTaBJeH Ha HayyHoOM ceMuHape B UAD u
BbI3BaJl ICKPEHHUI MHTEPEC U )KUBYIO JUCKYCCHIO.

Oxujaercs, 4YTO OOHOBJEHHass BepcUs TEXHUYECKOro

npoekta SPD noasurca k koHuy 2023 roza.
A. B. Tycbkos

During the visit to Novosibirsk, SPD representatives also got
acquainted with the production infrastructure for the
construction of superconducting magnets at INP. It is INP that
will produce the SPD superconducting solenoid with a magnetic
field on the axis of 1 T and a stored energy of about 20 M].
Novosibirsk scientists already have experience in producing a
solenoidal superconducting magnet for the PANDA (FAIR)
facility. The design of both the PANDA magnet itself and its yoke
are close to their design in SPD. Currently, preparations are
underway to develop technical documentation for the SPD
solenoid. The SPD project was also comprehensively presented at
a scientific seminar at INP and aroused sincere interest and lively
discussion.

An updated version of SPD TDR is expected by the end of
2023.

A. Guskov

HoBocTu Ko/1a6opanyu BM@N
News from BM@N Collaboration

Konna6opanus BM@N nposesia nepBblil pusanyeckuil ceaHc
B MOJIHOW KOHQUTYpaLUK JleTeKTopa C My4kaMu Xe ¢ aHepruen
38 AIlBB u 3,0 Al3B. B xome 3kcmepuMeHTa 6bLIO
3aperucTpupoBaHo 6ojee 550 MUJIIMOHOB B3aUMOAEHCTBUH

Xe+Csl. Wpentndukaums A-runepoHos, K°-MesoHoB u
3apsHKeHHBIX  YacTHL, 3HAYMTeJbHO Y/IydIIMJIach IOCHe
IOCTHPOBKY, Ka/JMOPOBKM TPEKOBBIX U BPeMSNpOJIETHBIX

JIleTeKTOPOB U HavyajJbHOM 06paboTKM JaHHBIX. LleHTpasbHOCTD
COOBITHS OLieHMBaJach C IOMOLIBI IepejHero aJpoHHOro
KaJlop1MeTpa U FoA0CKoNa pparMeHToB.

15-19 wmas 2023 roma B Caukr-IleTepbyprckom

The BM@N Collaboration has carried out the first physics run
of the BM@N detector in its full configuration with Xe beams of
3.8 A GeV and 3.0 A GeV. The experiment recorded over 550
million Xe+Csl interactions. The identification of A-hyperons, K’
mesons and charged particles was considerably improved after
alignment, calibration of tracking and time-of-flight detectors,
and the first data reprocessing. The event centrality was
evaluated using the forward hadron calorimeter and the
fragment hodoscope.

On May 15-19, 2023, St. Petersburg University hosted the

Puc. 8. Yuacmuuxu 10-20 cosewjanust Koanabopayuu BM@N, cocmosisuwezocst  Cankm-Ilemep6ypee 15-19 mas.
Fig. 8. Participants of the 10" meeting of the BM@N Collaboration held in St. Petersburg on May 15-19.
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Fig. 6. Signals of A-hyperons and K? ¢ mesons in the effective mass spectra of (p, m-) and (1#+, 7-).
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Puc. 7. Caesa: Hoenmugukayus 3apsixceHHbIX T, T*, K Me30H08, npomoHo8, delimpoHo8, mpumoHo8 80 8peMInpo1emHoll cucmeme.
Cnpasa: Kaaccwl yeHMpaabHOCMuU cobbimutl, onpedeserHbsie no amnaumyde 8 200ockone gpazmenmos (Z2) u snepauu,
ebldesieHHOll 8 nepedHem adpoHHoM Kasiopumempe (Edep).

Fig. 7. Left: Identification of charged m, w*, K* mesons, protons, deuterons, tritons in the time-of-flight sytem. Right: Event centrality classes
defined from the amplitude in the fragment hodoscope (Z?) and the energy deposited in the forward hadron calorimeter (Edep).

yHHUBepcuTeTe cocTosiiock 10-e coBellaHue KoJIaGopanuu
BM@N. Ha BcTpedye npucyTcTBoBajJo 0K0JIO 120 y4acTHHMKOB
coTpyAHUYecTBa U3 10 MHCTUTYTOB U YHUBEPCUTETOB 3-X CTPaH:
Poccuy, boarapuun u Uspauns. [lporpaMMa BcTpeun BKJOYana
JOKJIaJibl O COCTOSIHMM 3KcrmepuMeHTa BM@N, pesysibraTax
HeJlaBHero QU3M4ecKoro CeaHca, HaMmpaBJeHHOr0 Ha HM3yYeHHe
B3aUMOJIEUCTBUN Xe+Csl. O6cyxaanuch pa3paboTka
JleTeKTOpOB,  MPOTpaMMHOr0  obecreyeHus, aJrOpUTMOB
PEKOHCTPYKIMHK  COGBITHUH ¢u3nyeckass  mporpaMma
skcnepuMeHTa. OTAe/bHAs ceccysl COBelaHus 6blla MOCBsLIEHa
pe3ysnbTaTaMm aHa/nusa paHee 3aperucTpUpOBaHHBIX
3KCIEPUMEHTANbHbIX JlAHHBIX 1no aproH-sIePHBIM
B3aMMOJEMCTBUAM C LeJbl0 TOJIy4eHHUS BbIXOZIOB JIETKHUX
sfepHbIX ¢parMeHToB. Ha coBellaHuM OblLJIO NpeAcTaBJeHO
okosio 50 Z0K/IaZ0B 10 TeMaTHKe 3kcnepuMenTa BM@N. CoBet
MHCTUTYTOB-y4aCTHUKOB  KoJutabopauun BM@N  npuHsa
DU3MKO-TeXHUYECKUI MHCTUTYT, TI. AJMaThl, B KayecTBe
aCCOLMMPOBAHHOTO YJIeHa KOJ1aboparuH.

llepBasg  pu3nvecKas KoJutabopauuu  BM@N
«Poxpenne m" wum K" Me30HOB B  aproH-siilepHbIX
B3auMozieicTBusAX npu 3,2AT3B» Obula npuHsATa K my6.M-
kauuu B XKypHasie ¢pusuku Boicokux aHeprui (JHEP).

M. H. Kanuwiun

)54

CTaTbA

10th meeting of the BM@N Collaboration. The meeting was
attended by about 120 Collaboration participants from
10 institutes of 3 countries: Russia, Bulgaria and Israel. The
meeting programme included reports on the status of the
BM@N experiment, results of the recent physics run aimed to
study Xe+Csl interactions. The development of detectors,
software, event reconstruction algorithms and the physics
programme of the experiment were discussed. A separate
session of the meeting was devoted to the results of the analysis
of previously recorded experimental data on argon-nucleus
interactions in order to obtain the yields of light nuclear
fragments. About 50 reports on the subject of the BM@N
experiment were presented at the meeting. The Institutional
Board of the BM@N Collaboration accepted the Institute of
Physics and Technology, Almaty, as an associative member of the
Collaboration.

The first physics paper of the BM@N Collaboration on
“Production of m* and K* mesons in argon-nucleus interactions at
3.2 A GeV” was accepted for publication in the Journal of High
Energy Physics (JHEP).

M. Kapishin
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Pa3pa6oTka u usrorossienue AeteKTopoB A NICA B [IpoTBUHO
Development and production of detectors for NICA in Protvino

CepmyXoBCKUI Hay4HO-3KCIIepUMeHTaIbHbIA oThen OWUAU
(manee - CH30) 6b11 co3man B 1968 rogy Kak caMoCTOSITeNb-
HbIH oTAes B [IpOTBHMHO [/ NOAJEPKKU 3KCIepUMeHTalbHON
nporpamMmbl OMAU Ha yckopuTene Y-70 UOBI (teneps [HL PO
W®B3 - HMUI «KypuaToBckMH HMHCTUTYT»). B To ke Bpems,
nomMuMo paboTel Ha Y-70, corpygHuxku CH30 w™Horo Jjer
TNPYHUMAJIM aKTUBHOE y4acTHe B 3apyOeKHBIX IKCIePUMEHTAX,
B yactHoCcTH B [IEPH B axcniepumenTtax ATLAS u COMPASS.

B cBasu c cokpawenueM yyactusad OUAN B skcneprumeHTax
Ha Y-70, 4YHCJIEHHOCTb OTAeJa COKpamasnach, ¥ OH ObLI
pacopMupoBaH.

HECMOTpﬂ Ha 3TO, yAaJOCb COXPAaHUTH

KOJIJIEKTHB BBICOKONPOdeCCHOHANbHBIX COTPYAHUKOB,
CMOCOGHBIX pellaTh CJIOKHbIE HAY4YHbIe U TeXHUYeCKHe 3a/ayuM.
B nocieqHue BpeMs BCe YCHIMsS ObLIM COCPEJOTOYEHBI Ha
BBINIOJIHEHUU TIOCTaBJIEHHBIX 33/ja4 MPU CO3JAHUU alllapaTyphbl
U JIeTEeKTOpPOB JJIA 3KCIepuMeHTOB Ha HyksioTpoHe u
koJaitepe NICA.

B CH30 Obu1 HakomJeH 60JIbIIOW ONBIT B CO3JAHUU
KaJopuMeTpoB. MHorve u3 HuUX, co3faHHble B OUAU pns
skcnepumenToB B LEPH, wusroraBauBasuce B IlpoTBUHO
COTPYAHUKAMU OTJiea.

Jna BM@N

CKOHCTpyUpoBaH Kajopumerp ZDC

3KCMepUMeHTa Ha HyksoTpoHe Gbut

(Puc. 9),
CMOHTHPOBaH U UCIO0JIb30BAJICS B COCTaBe YCTAHOBKU B CeaHCax

KOTOpbIH

006JIy4eHHUs B Iy4KaxX MOHOB YIVIEPOJA U aproHa.

B nocneanue Heckosibko JjeTr B CHI0 coBmectHo ¢ UDBI
aKTUBHO  NPOBOAWINCH  MeTOAMYeCKHe  HCCAe[0BaHUS
MHOTOCJIOHHBIX PEe3UCTUBHBIX Iockux kKamep (MRPC) c
Ha

CETOJHSIIHUN JIeHb JOCTUTHYTOE BpEMEHHOE paspelieHue AJs

NOJyYEHHbIM  XOpPOILIMM BpPEMEHHbIM paspelleHUeM.
MRPC co cTpuIOBBIM CYMTHIBAHMEM HAaXOAUTCA HA MHUPOBOM

ypoBHe. Ha OCHOBaHMHM MOJIyYEHHOTO OMNbBITA ObLIO IPHUHATO

\H'i‘

Puc. 9. Kanopumemp ZDC Ha ycmaHoske BM@N.
Fig. 9. The ZDC calorimeter at BM@N.

Serpukhov Scientific and Experimental Department of JINR
(hereinafter - SSED) was established in 1968 in Protvino as an
independent department to experimental
programme at the U-70 accelerator at IHEP (now SRC RF IHEP,

NRC "Kurchatov Institute"). At the same time, staff of SSED have

support JINR

actively participated in external experiments, such as ATLAS and
COMPASS at CERN.

Since JINR became less and less involved into the
experiments at U-70, the number of SSED employees was
reduced, and the department was disbanded. Despite this fact, a
team of highly experienced specialists capable of tackling
complex scientific and technical problems managed to continue
working. In recent years, all efforts have been focused on
fulfilling the tasks connected with the production of equipment

and the construction of detectors for experiments at the

Puc. 10. Ickuz demexkmopa TOF700 (caesa) u pe3yabmamyt udeHmu@ukayuu 3apsxceHHsix yacmuy no epemeru nposema e TOF700 (cnpasa).
Fig. 10. Schematic drawing of TOF700 (left) and the results of identification of charged particles by TOF700 (right).
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pellleHNe O CO3[jaHUM BpeMsAnposeTHoro fAetektopa TOF700
(Puc. 10) pnst axcnepumeHTa BM@N. JlaHHBIN AeTeKTOp ObLI
paspaboTaH ¥ M3roToBJeH Ha miomazax CHI0 B IIpoTBuHO U
yCIeIHO paboTaeT Ha YCTAHOBKe  JJs MJeHTUPUKALUH
YaCTHLL

Bo Bpems paspaboTku ¥ ucnbiTanus TOF700 6bl1 co3saH
NPOM3BO/CTBEHHBIN Y4aCTOK A U3roToBaeHus kaMmep MRPC u
[iBa CTEHJA /IS U3MepeHUs] XapaKTepUCTHK 3TUX KaMep: OAUH —

Ha Iy4Ke MIOOHOB OT ycKopuTes Y-70, BTOpo# - AJis U3y4eHus

paBoThl KaMep Ha KOCMUYECKUX JIydaX.

Nuclotron and the NICA collider.

The team of SSED has gained extensive experience in
constructing calorimeters. Many of them, constructed at JINR for
CERN experiments, were produced by SSED in Protvino.

The ZDC calorimeter (Fig. 9) has been constructed for the
BM@N experiment at the Nuclotron. It was installed and
operated as part of the facility during runs with carbon and argon
ion beams.

In the last few years, methodological studies of Multigap

Puc. 11. Pomoepagpuu 8sepxy - uszomosserue kamep MRPC, 8Hu3y - mecmogwle cmeHdbl 8 [IpomauHo.
Fig. 11. Production process of MRPCs (upper pictures). Test benches in Protvino (bottom pictures).

[IpyHMMas BO BHUMaHHEe HAKOIUIEHHBIH ONBIT U UCHOJIb3YS
uMeroleecss 060pyf0BaHME W IPOU3BOACTBEHHbIE ILIOLIAH,
rpynna cotpyaHukoB OWUAN B [IpoTBuHo u cotpysHuku UOBI
NPUHAIM pelleHHe COBMEeCTHO Y4acTBOBaTb B CO3/aHUU
BpeMAINpPOJIETHOrO JleTeKTopa A4 3KkcnepumenTa SPD Ha NICA
HapsAAy C KUTAHCKOM rpynmod u3 yHuBepcuTeTa lluHxya. B
paMKax 3ToH paboThl pa3paboTaHbl U CO3JaHbl MPOTOTHUIIBI
kamep MRPC ¢ pasmepamu 350x450 Mm%, KOTOpbIE MOKa3aiu
40  ps).

KOHCTPYKIUS

OTJIMYHOE BpeMeEHHOe paspelieHune (OKOJIO

N3rotoB/ieHHbIE KaMepbl U [peaJjaraeMas

LleHTpa/JbHOM 4YacTu BpeMsnpoJieTHoH cuctembl TOF pis
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Resistive Plate Chambers (MRPC) with a high time resolution
have been actively carried out by SSED together with THEP. To
date, the achieved time resolution for MRPCs with strip readout
is world-class. Based on the experience gained, it was decided to
construct a time-of-flight detector TOF700 (Fig. 10) for the
BM@N experiment. This detector was developed and produced
at the sites of SSED in Protvino and is successfully operating at
the facility for particle identification.

While developing and testing TOF700, a production site has
been made for producing MRPCs and two test benches for



Puc. 12. UzzomoesenHvle kamepol MRPC (gpomo caega) 0415 npediazaemoli KoOHCmMpyKyuu
spemsi-nposemuoti cucmemui TOF SPD (pucyHok cnpasa).
Fig. 12. Produced MRPCs (left) for the proposed design of the SPD TOF system (right).

akcnepuMenTa SPD noka3sanbl Ha doTorpaduu u Pucynke 12.
Takke ObLIM pa3pabOTaHbl U HM3TOTOBJIEHBI MPOTOTHIILI
3JIEKTPOHUKHU CYMTBIBaHUsA cUrHajioB ¢ kaMmep MRPC. 3To 8-mu
KaHa/lbHble YCWJIMTENU C KOMIApaTopaMHd M BBIXOZAMHU B
crayzapre LVDS pns nopkitodeHus K cyuwectBywowuM TDC

(Bpems-1udpoBbIM Mpeobpa3oBaTesiM).

Puc. 13. [Inama snekmpoHuku cyumbul8anus daHHbIx ¢ kamep MRPC.
Fig. 13. Readout electronics board for MRPCs.
Paspa6otanHas cotpyaaukamu OUAU u UOBI TexHosorus
usrorossienusi MRPC kamep Gynet nepesana koyuteram B ®UAH
JJIs1 HayaJla UX MaccoBoro npousBofcTsa. Pusuku us [IpoTBrHHO
NpOJO/KAT CBOE y4acTHe B TeCTUPOBAHWM TOTOBBIX KaMep, B
TOM YHCJIe, T0JIy4YeHHbIX U3 KuTas.
E. A Jladvieun

measuring their parameters: one with the muon beam at the U-
70 accelerator, and the second - for studying the operation of
chambers with cosmic rays.

Taking into account the experience gained and using the
available equipment and production site, a group of JINR
employees in Protvino and IHEP employees, along with a Chinese
group from Tsinghua University, decided to jointly construct a
time-of-flight detector for SPD at NICA. As part of this work,
prototypes of MRPCs with dimensions of 350x450 mm? have
been developed and produced. The prototypes showed excellent
time resolution (about 40 ps). The produced chambers and the
proposed design of the central part of TOF for SPD are shown in
the Figure 12.

Prototypes of readout electronics for MRPCs were also
developed and produced. These are 8-channel amplifiers with
comparators and LVDS outputs for connection to existing TDCs
(time-to-digital converters).

The technology of producing MRPCs developed by JINR and
IHEP employees will be sent to colleagues at the Lebedev
Physical Institute for their mass production. Physicists from
Protvino will continue their participation in testing the produced
chambers, including those obtained from China.

E. Ladygin
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