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HUToru YEeTBEPTOro 3Talld

MyCKOHAJIaJ0YHbIX padoT Ha KoMIuiekce NICA

Results of 4™ stage of
commissioning works at NICA

HavaBimuce B ceHTs6pe mpoIwioro roza, 3 ¢espans 2023 r.
3aBepUIMJICA CaMblil AJuTebHbIM B uctopun JI®BI ceaHc
paboThl  YCKOPUTEJbHOTO  KOMIJIEKCa -  YCKOPHUTeJU
otpabotanu Gosee 3200 dacoB. BrimosHEeH YeTBepTHIA
HanboJiee OTBETCTBEHHBIH 3Tall MyCKOHA/NaZO4YHBbIX paboT, B
Xo/le KOTOpPOro Beslacb HAaCTpOMKa COBMECTHOM pPabOThl BCex
3JIEMEHTOB  TSKEJOMHHOM  WHXEKIMOHHHOM  LIeNOYKH
KoJUlalZiepa: TMPOTOTUNA CHeLMaJU3MPOBAaHHOTO HCTOYHHKA
Tshkeabix MoHoB KPUOH, nMHelHOTro ycKOpUTEss TSKENbIX
WOHOB U [IByX CBEPXNPOBOJALIMX CHHXPOTPOHOB - bycTepa u
HyksotpoHa.

B pesynbTaTe AocTUrHyTa pekopAHas Ajasd HyksioTpoHa
MHTEHCHBHOCTb MyyKa siiep KceHoHa (ceeime 107 simep 3a
IIUKJ), YCKOPeHHBbIX A0 3Hepruu 3,9 [3B Ha HyKJIOH, U
BbIpabOTaHa CTpaTeruss MOJYYeHUs] HMHTEHCUBHBIX IYYKOB
TSDKEJIbIX MOHOB JJ1d OC/IeAyollel MHXKeKLUH B KOJLJIaluzep.

B Xoje moAroTOBKM K CeaHCy, HAayaTOW elle B arnpele,
NPOBOAMIACHE OTPAbOTKA PEXUMOB TeHepaLUM M YCKOPeHHMs
TSOKEJBIX MOHOB Ha MCTOYHHMKE M JIMHEHHOM YCKOpHTeJe;
cepbe3Ho Mo dUKaLUU no/iBepriach MarHuTHO-
KpUocTaTHasg cucteMa HyksoTpoHa (mpousBejeHa 3aMeHa
KBaZIpyNOJIbHOHM JIMH3BI, NepeAucaonypoBaHa BY-cranuua u
Ip.); TpoBefeHbl paGoThl MO ONTHUMHU3ALUM PEXUMOB Ha
KPUOTeHHOM KOMILIEKCe, MOAT0TOBJeHa K paboTe yCTaHOBKA
BM@N.

Bo BpeMs ceaHca cylecTBEHHOe pa3BUTHE TOJYYUIU
NpaKTU4YeCKH BCe CUCTEMbl KOMILJIEKCAa: pealn30BaHa
JUHaMuyecKass KoppekLus opbuTel nydka B Bycrepe,
Ucce[loBaHbl PEeXUMBbl Nepe3apsAKY HOHOB NpPU BbIBOJE U3
BycTepa, ONTUMU3UPOBAIUCh PEXUMBI PabOThl YCKOPAIIUX
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finished at VBLHEP on
February 3, 2023. The
facilities  operated for
more than 3200 hours.
The fourth most important stage of commissioning was
completed. The project team worked out the conditions of joint
operation of all the elements of the collider’s heavy-ion injection
chain: a prototype of the specialised heavy ion source KRION,
the linear heavy ion accelerator, and two superconducting
synchrotrons, namely the Booster and the Nuclotron.

The project team managed to achieve a record for the
Nuclotron intensity of the Xe beam (up to 107 nuclei per cycle)
accelerated to an energy of 3.9 GeV/n and to develop a strategy
for obtaining intense beams of heavy ions for subsequent
injection into the collider.

During the preparation for the run (since April), the project
team worked out the modes of heavy ions generation in the ion
source and their acceleration in the linear accelerator,
considerably modified the magnetic cryostat system of the
Nuclotron (the quadrupole lens was replaced, the RF station was
relocated, etc.), optimised the modes of the cryogenic complex.
The BM@N facility was prepared for operation.

Almost all systems of the complex have been significantly
developed: a dynamic correction of the beam orbit in the

133-51 ceccust Y4eHoro coBeTa
133rd session of
JINR Scientific COUNCIl .uvvvrrvvrrseessssessssesssssssssns 16



BBICOKOYACTOTHBIX CHUCTEM, HCC/IeL0BaHbl paJilOTeXHUYeCKHe
XapaKTepPUCTUKU NpPOTOTHUIA nuKana CUCTEMBI
CTOXaCTUYECKOTO OXJaXAeHHs KoJulaiiepa, yCTaHOBJIEHHOTO B
«Telonl» ceKUMu HyK/IOTpOHa, 3aBeplleH BaXHbIM 3Tal
MO/IepHM3ALMM BaKyyMHOHW CHCTEMbl HMOHONPOBOZA KaHaJa
BBbIBE/IEHHOTO My4Ka C HOBOM CUCTEMOM JUArHOCTHKHU.

BbimosiHeHBl paboThl Ha MNy4YKaX TMKeJIbIX HOHOB IO
nporpaMMaM QU3WYeCKUX U NPUKJIAJHBIX HccaefoBaHuH. Ha
nByx oHeprusx (3,9 u 3 I[3B Ha Hyk/oH) HabpaHa
npeACTaBUTe/IbHAsA CTAaTUCTHKA Ha ycTaHoBKe BM@N (cBbiine
500 muH. co6bITHi). Ha myykax HOHOB aproHa MpOBEAEHO
o6siyueHre MUKpocxeM Ha ctaHuuu COYU, pensaTHBUCTCKUMU
ApaMd  KCeHOHa 00Jy4eHbl sjJilepHble (QOTOIMYNBCUU U
maactuHka CR-39. B mpouecce pa6otel ycraHoBku BM@N B
doHOBOM pexuMe TpPOBeAEH LMKJI HCCJAEeJOBaHUH IO
nporpamme KoJiabopauuu ARIADNA:

- HWccnepoBanuch 3alUTHble CBOWCTBA, pafMal[MOHHAs
CTOMKOCTh W paguoMofuduKanusd HOBbIX KOMIIO3UTHBIX
MaTepuaJoB A KOCMUYeCKOW OTpacjiu - paJHalliOHHbIe
Moauukanuu B candupax (Al,0,), noaurepadpTOpITHIEHOBBIX,
MOJU3THIeHTepePTaNaTHBIX, T0JIM3THIEHOBBIX u
NOJMUMUHBIX [JIEHKaX;

- Yd4acTHUKM pabOT M3MEPUJIU CIEKTPbl B ONTHYECKOM
[Mana3oHe MepexoJHOr0 M 4YePeHKOBCKOrO M3JyYeHUs MpH
NPOXOXKJEHUU PeNATUBUCTCKOTO Ny4Ka KCeHOHA Yepe3 TOHKYI0
aJIMa3HyI0 MUIIEHb N0/, Pa3HBIMU YIJIaMH, YTO B AaJbHeHIeM
TMO3BOJIUT CO3/aTh HOBBIH JI€TEKTOP COCTaBa U 3HEPTUH NYYKOB
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Booster was put into operation, the modes of ion recharge
during extraction from the Booster were studied, operating
conditions of accelerating RF systems were optimised,
radiotechnical parameters of the prototype pick-up of the
collider’s stochastic cooling system installed at the Nuclotron’s
“warm” gap were studied. An important stage of upgrading the
vacuum system of the ion pipe for the extracted beam channel
was completed; a new diagnostic system has been put into
operation.

The work on heavy ion beams was carried out according to
the programmes of applied and physics research. At two
energies (3.9 and 3 GeV per nucleon) significant statistics were
collected at BM@N - more than half a billion events. Microchips
were irradiated with argon ion beams at the SOCHI (Station Of
Chip Irradiation) station. Specialists irradiated nuclear
photoemulsions and a CR-39 plate with relativistic xenon nuclei.
Within the operation of the BM@N facility, a number of studies
under the ARIADNA collaboration programme were carried out:

- specialists studied protective properties, radiation
resistance and radiation modification of new composite
materials for the space industry - radiation modifications in
sapphires (41,0,), PTFE, PET, PE and PI films;

- participants of the work measured the spectra in the
optical range of transition and Cherenkov radiation during the
passage of a relativistic xenon beam through a thin diamond
target at different angles, which in the future will allow
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Puc. 1. Pazmep nyuka Ha aomMuHogope 8 kaHase nepesoda nyuka u3 Bycmepa 8 Hykaompou (eepxHue pomoepaguu) u
UHMEHCUBHOCMb NYYKA npu yckopeHuu 8 HykaompoHe (HudcHue 2paduku) npu 8KAH4YEeHHOM (C/1e8a) U 8bIKAOYEHHOM (cnpasa)

3/1eKMPOHHOM 0XNaNHCOeHUU.
Fig. 1. The size of the beam on the phosphor screen in the Booster-Nuclotron transport channel (upper photos) and the beam intensity
during acceleration in the Nuclotron (lower graphs) with electron cooling on (left) and off (right).

2



MOHOB B 3HEpPTreTHYeCKoM AnanazoHe HyknoTpoHa;

- IlpoBeseHo o6ayuenue BTCII jieHT ¢ 1esblo U3yyeHUs
BO3MOKHOCTH MOBBILIEHU KPUTHIECKOT0 TOKA;

- B pamkax mporpammbl “PLANTS AND VEGETATION IN
SPACE” o6siydyeHbl 16 KOHTEHHEpPOB C ceMeHaMH TOPYMIbI,
cajaTa, ykpona 1 unzjay. [I[poBoAn/Ica akTHBaLMOHHBIN aHANU3
MaTepuaysoB MpPH OOGJYy4eHUH PeJSITHUBUCTCKUMU TSKEJbIMU
MOHaMH.

OfHMM U3 Haubosiee SPKUX OQU3MYECKUX JOCTHXKEHUH
MPOLIE/IEro ceaHca fBUIACh ONTUMH3ALUs PeXuMa paboThl
CHCTEeMBI 3/IEKTPOHHOTO OXJIaXeHus bycTepa. 3To npuBeJo K
YMEHbILIEHUI0O MONEePeYHbIX pPa3MepoB U 3IHEPreTHYEecKOro
pasbpoca my4yka Ha BbIxofie M3 BycTepa, U, Kak Cl1eACTBUE, K
JBYKpaTHOMY yBeJIMYEeHUI0 MHTEHCUBHOCTHU ny4Ka,
yckopenHoro B Hyksnorpose (Puc. 1).

[lpepnoxenneldn I WU. Bygkepom B 1966 roay wMetop
3JIEKTPOHHOTO OXJIQX/EHUs] NYYKOB TSKEJbIX 3apsiKeHHbIX
YaCTHUI] B YCKOPUTEIAX BIlepBble B UCTOPUU POCCUHACKON HAYKH
GBI MCMO/Ib30BAH B s1/lepHO-QU3NYECKOM 3KCIIEPUMEHTE.,

A. 0. CudopuH

constructing a new composition and energy detector of ion
beams in the energy range of the Nuclotron;

- HTSP tapes were irradiated in order to study the possibility
of increasing the critical current;

- within the framework of the programme “PLANTS AND
VEGETATION IN SPACE", 16 containers with mustard, lettuce,
dill and indau (arugula) seeds were irradiated. Activation
analysis of materials under irradiation with relativistic heavy
ions was carried out.

One of the most striking physics achievements of the last run
was the optimisation of the operation mode of the Booster's
electron cooling system. This led to a decrease in the transverse
dimensions and energy spread of the beam at the output from
the Booster, and, as a consequence, to a twofold increase in the
intensity of the beam accelerated in the Nuclotron (Fig. 1).

The electron cooling method proposed by G. 1. Budker in
1966 to cool heavy particle beams was used for the first time in
the history of Russian science in a nuclear physics experiment.

A. Sidorin

NHdopmanys o 3aceaHUM

Koopaunauuonnoro komurera NICA

3acefianve KoopauHauuoHHoro KomuTeTa Merampoekrta
«Kommexc NICA» mpomio 10 ¢peBpans 2023 ropa. [loBecTka
3aceflaHysl BKJIIOYa/a OTYETHl O NMpoLIeAIleM CeaHCe U MJIaHbl
paboThI HAa TEKYIIUH OJ, OLIEHKY PUCKOB U pellleHui mpobieMm
C KPUTHYHBIMHM  KOHTPAaKTaM{, OOCYyXJeHHe  CcTaTyca
ctpoutennscTBa llenTpa NICA, nmpuK/nafiHbIX MCCIeJOBAaHUN U
NporpaMMbl IPaHTOB.

06 wuTorax mpoLIeAlIer0 ceaHCca B paMKax 4-il cepuu
MyCKOHa/NalouHblX pabor Ha bBycrepe NICA pacckasan
A. 0. CugopuH. Bcero yckopuTesbHbIM KOMILIEKC OTpaboTal
3251 yac. 50 % BpeMeHM pPabOTh! KOMILIEKCA OBIIO MOCBSIIEHO
pa3BUTHI0O U OTIaAKe yckoputened, 20 % - pabore Ha
skcrniepuMeHT BM@N. Bojiee mofpo6HO 06 3TOM HanucaHo B
OT/ie/IbHON 3aMeTKe B 3TOM HOMepe GI0JIeTeH .

B. A. JlebeeB oTMeTHJI, YTO JJist pa6oThl ¢ Kosutaiizepom
3QEeKTUBHOCTb HWHXKEKIMOHHOM LENOYKHM JOKHA ObITh
yBeJMYeHa Ha JiBa NMOpAJAKa, HAa 3TO MOXeT yWTH rof. CeaHc
NoKasaJ, B KaKMX MeCTaX MHXEKLHOHHOM  LeNOYKU
HeoOX0ANMO YBeNUYUTb 3QEKTUBHOCTb TPAHCMUCCUM MyyKa.
Takke He0OXOAMMO CO3J]aTh MOZE/b KaHa/la Mepenycka nydka
u3 bByctepa B Hyk/J0TpoH M NpoMoJenupoBaTb JBUKeHHe
YaCTHI] B HeM /ISl UCKJII0UEeHHUs TOTepb Ha 3/1eMeHTax KaHajla 1
cucTeMbl HHXeKIY B HyK10TpoH.

M. H. Kanuumix nosges uToru pa6oTsl ycraHoBku BM@N Bo
BpeMs IpollejlIero ceaHca. B mpolnecce Hab6opa AaHHBIX Ha
YCTAaHOBKe HabJII0/]aJI0Ch NIEPEKPBITHE U CAUSHHE TPUITEPHBIX
CUTHAJIOB M3-32 He6GO/MbIINX (B HECKOJbKO HAHOCEKYHA)
BpPeMEHHbIX MHTEpBaJOB MeXJy HOHaMM nydka. [lpu
WHTEHCHBHOCTH BBIBEJIEHHOr0 My4Yka Ha MwuineHb 0,6-105-
1,2-10% yacTui 3a UMIyJbC c6poca 3dGEKTUBHOCTD CHCTEMBI
c6opa «CbIpbIX» JaHHBIX cocTaBuia 85-75 %. Bcero 6bu10
HabpaHo 507 MJIH COGBITHI B3aMMO/IEMCTBUS My4YKa C TOHKOU

Meeting of NICA
Coordination Committee

On February 10, 2023, a regular meeting of the Coordination
Committee of the megaproject "NICA Complex" was held. The
agenda of the meeting included reports on the last run and a
plan of activities for this year, a risk assessment and solutions to
problems with critical contracts, discussion of the status of the
construction of the NICA Center, applied research and grant
programme.

A. Sidorin spoke about the results of the last run within the
framework of the 4th commissioning cycle at the Booster of the
NICA complex. In total, the accelerator complex operated for
3251 hours. 50 % of this time was devoted to the development
and debugging of accelerators, 20 % - to the BM@N experiment.
More detailed information is given in another note in this issue.

V. Lebedev noted that in order to operate the Collider, the
efficiency of the injection chain should be doubled, and it may
take a year. The run showed in which parts of the injection chain
it is required to increase the efficiency of the beam
transportation. It is also necessary to create a model of the beam
transport channel from the Booster into the Nuclotron and
simulate the movement of particles in it to eliminate losses on
the elements of the channel and the injection system into the
Nuclotron.

M. Kapishin summarised the operation of the BM@N facility
in the last run. While data taking, overlap and fusion of trigger
signals were observed at the facility due to short (several
nanoseconds) time intervals between the beam ions. At the
intensity of the extracted beam to the target of 0.6:106-1.2-10°
particles/spill, the efficiency of DAQ for raw data was 85-75 %. A
total of 507 million events of beam interaction with a thin Cs/



muuieHbto Csl Ha sHepruu 3,8 ['3B/H u 48 MJIH. coObITHH Ha
sneprud 3,0 T[3B/H. Bo BTOpoH mos0BUHE ceaHca
3 deKTUBHOCTb 06ecneyeHUs] YCTaHOBKH NYYKOM CO CTOPOHBI
yckoputensa cocraBuaa 62 %. M. H. KanumuH oTMeTus, 4to
BBINIOJIHEH OCHOBHOW 00'b€M paboT, HO HEO6XOAUMO HCKTIOUUTD
OTKPBITBI! BO3JyLIHbIA NPOMEXYTOK BaKyyMHOIO KaHaja Ha
BbIXoZle yckopuTess. [lepBble Qu3nyeckue pe3yabTaThl
aHa/M3a COGPaHHBIX JAAHHBIX IJIAHUPYIOTC K CEPeAMHe roja.
[ aHanu3a AaHHBIX HE0OX0MMO JJONOJHUTENbHO NPUBJIEYb
JII0Zlell B CYLeCTBYIOLLYI0 KOMaHJY.

0. B. BesnoB pacckasanr o0 paGoTax M0 NPHUKJIAJHBIM
YCC/1el0BaHUSIM, BbINOJHEHHBIX BO BpeMs NPOILIe/IIero ceaHca.
CreH-cTaHIUsA IS NPUKJIaJHBIX Hcciel0BaHUI
pacrmosiaranach MeXAY aJ[pOHHBIM KaJOPHUMETPOM U JIOBYLIKOH
JJs mydka B 3ajHed yacTu yctaHoBku BM@N. Pabora muia
napasieJbHo C pa6orod BM@N. B ceaHce ydyacTBOBaJIH
7 BHELIHUX OPTraHM3alMH, KaX/1ast CO CBOMMH 3a/ja4aMH.

MefUUMHCKUHA  PaJMOJNIOTUYECKUH  HayyHbId  LIEHTP
uM. A. @ I[piba - ¢wnuman OTBY «HMHUI| paguosorun»
Mun3zgpaBa Poccun (MPHLI) 13 O6HMHCKA TPOBEJ JUATHOCTUKY
¥ JI03UMEeTPHUIO y4Ka Ha CBOeM 060pPY/J0BaHUH, TIPOBEPUB €0 B
3KCIePUMEHTA/NbHbIX YCJIOBUAX U BbINOJHUB pa3/iUyHble
KanuOpoBkW. bBbula  M3ydeHa  aKTHUBaUMs — Pa3/HYHBIX
MaTepHaJioB.

VHCTUTYT MeAuKo-6uosorndeckux mpo6sem PAH (MMBII
PAH, r. MockBa) cdopmynnpoBan OYeHb HMHTEPECHYI0 U
aKTyaJIbHYI0 33Jauy, CBfI3aHHYI0 C MepaMH paJHallMOHHON
3alUThl B KocMoce. Bbutu 06/1ydeHbl MaTepuaibl U 06pa3Libl

U TepCleKTHMBHOM  paZiMalMOHHOW  3allUThl  HOBOU
POCCHUICKOM KOCMUYECKOM CTaHIUU.

061y4eHbl 06pasIbl u3 ®enepanbHOrO
UCCJIe[IOBATENbCKOTO II€HTPAa XUMHYECKOH QU3MKK  HM.

H. H. CemenoBa PAH (PUIL] X PAH, r. MockBa), koTopble 6yayT
UCIOJIb30BaHbl  AJI  CO3JaHUs  paiMalluOHHO-CTOMKOM
3JIEKTPOHUKH.

O6befyHEeHHBI MHCTUTYT BbICOKMX TeMmepaTyp PAH
(OMBT PAH, r. MockBa) y4actBoBas B o6sydeHun BTCII-neHT
[l pa3paboTKU TEXHOJOTHUH YBeJIUYeHNs] KPUTHYECKOTO TOKA
nyTeM paJUalMOHHOM MOAMQUKALMU (CO3JaHUA ILeHTPOB
NMUHHUHTA B 06'beMe CBEPXIPOBOJHUKA). ITO 0YeHb BaXKHas U
BOCTpeGOBaHHAsd B OyAyIeM TEeXHOJNOrHs [JJs CO3JaHHUS
BbICOKOTEXHOJIOTUYHBIX MarHUTHBIX CUCTEM C YHHUKAJbHBIMU
XapaKTepuUCTHKaMH Ha  OCHOBE  BBbICOKOTeMIIepaTypHOH
CBEPXMPOBOJUMOCTH.

E. M. CblpecuH OTMeTHJ, 4TO M3rOTOBJIEHHE 3JIEMEHTOB
KaHa/JOB TPAHCIOPTUPOBKM INy4Ka K COOPYy)KaeMbIM B
M3MepUTEeNbHOM MaBuboHe cTaHLusAM CHUMBO u MCKPA Ha
TEKYI[MA MOMEHT 3aMopoxkeHO KommaHued Curma-®u
(Ppannus). Heobxoaumo mpUHATD pellieHre 0 IepeHoce 3aKa3a
Ha U3rOTOBJIEHHE 3THX KaHa/IOB B ApyroM Mecte. CoobiieHue o
peanusalMM  KJIOYEBbIX  KOHTPAaKTOB  Ha  IOCTaBKY
060pyZ0BaHYsl, ONpeJieJIOIUX XOZ BbINOJHEHUS MpoeKTa
NICA, cpmenan M. II. BacwibeB. 3HauyuTe/NbHasg 4YacThb
060pyA0BaHMsl, HeobXoAUMas AJis MOJTOTOBKU U NPOBeZeHUs
TexHUYeckoro mycka Kosutaizepa (6e3 my4ka), momafiaeT Mof,
orpaHuyeHusi Ha BB03 B P®. KoopguHAUMOHHBIH KOMHUTET
otmeTus, yTo B OWAM Ha Tekywuil MOMEHT JejaeTcsi BCe
BO3MOXKHO€ [IJIfl MOCTAaBKU JaHHOr0 000pYZOBaHUS HJIM ero
aHaJIOroB AJisl obecreyeHus] BBIMOJHEHUS MyCKO-HaIaL0YHbIX

target at an energy of 3.8 GeV/n and 48 million events at an
energy of 3.0 GeV/n were collected. In the second half of the run,
the operation efficiency of the accelerator made up 62 % for the
BM@N facility. M. Kapishin noted that most of the work had
been done, but it is necessary to exclude the air gap of the
vacuum channel at the accelerator output. The first physics
results of the analyzed taken data are planned by the middle of
the year. To analyze them, it is necessary to additionally involve
people in the existing team.

0. Belov spoke about the work on applied research carried
out during the last run. A stand station for applied research was
located between the hadron calorimeter and the beam trap at
the rear of the BM@N facility. The station operated in parallel
with the BM@N facility. Seven external institutes participated in
the run, each with its own tasks.

A. Tsyb Medical Radiological Research Center (branch of the
FGBU “NMITS of radiology” of the Ministry of Health of Russia)
in Obninsk has performed diagnostics and dosimetry of the
beam with its equipment, testing it under experimental
conditions and performing various calibrations. Activation of
various materials was studied.

The Institute of Biomedical Problems (IMBP of RAS,
Moscow) has formulated a very interesting and relevant task
related to radiation protection in space. Materials and samples
for the prospective radiation protection of a new Russian space
station were irradiated.

Samples from N. N. Semenov Federal Research Center for
Chemical Physics (FRCCP of RAS, Moscow) have been irradiated
and will be used for developing radiation tolerant electronics.

The Joint Institute for High Temperatures of the Russian
Academy of Sciences (JIHT of RAS, Moscow) took part in the
irradiation of HTSP tapes to develop a technology for increasing
the critical current by radiation modification (creating pinning
centres in the superconductor’s volume). This is a very
important and in-demand technology in the future for the
production of advanced magnetic systems with unique
parameters based on high-temperature superconductivity.

E. Syresin highlighted that the production of elements of the
beam transport channels to the SIMBO and ISCRA stations being
constructed in the Measurement hall is currently suspended by
the Sigmaphi company (France). It is necessary to decide on
placing the order for the manufacture of these elements
elsewhere. M. Vasiliev made a report on the implementation of
key contracts for the supply of equipment that determine the
progress of the NICA project. A significant part of the equipment
necessary for the preparation and technical launch of the
Collider (no beam) falls under the import restrictions in the
Russian Federation. The Coordination Committee noted that
JINR is currently doing its best to supply this equipment or its
analogues to ensure the commissioning of the NICA Collider.

A. Butenko spoke about VBLHEP plans for performing runs
and further construction of the NICA complex in 2023. He



pa6oT Ha Kosnaiinepe NICA.

A. B. ByTeHko pacckasan o miaHax JI®BI no mpoBejeHMI0
CeaHCoB W JlajibHelleMy coopyxeHuto kommiaekca NICA B
2023 ropay. Beigesini KJiroueBble HalpaBieHUsl paboT U BaXKHbIe
BeXH, KOTOpble JOKHBI ObITh JJOCTUTHYTHI K ONpe/ieIeHHOMY
BpeMeHM JJi Hadyasa TeXHU4Yeckoro mnycka Kosutaijepa B
koHle 2023 roga. B pesynbraTe [eTaqbHOrO 06CYX/EHHUS
Tekyulero 3rtanma co3faHus Komiuiekca NICA ¢ yyactuem
JVpeKLMH MHCTUTYTa, pykoBogcTBa JI®BI u  Beaymmx
VH)XeHepoB Jslabopatopuy, KoopAMHALMOHHBIA  KOMHTET
bukcupyet cienyolee:

- BBOJ B akcmayatauuto [TII-1, 3anyck HoBoi KKC,
COOpY:KEeHHEe KpHOTeHHbIX Maructpaseil B kopmyc Nel7, a
TakXke COOpKa M HCIbITAaHUE BCEX CTPYKTYPHBIX 3JIeMEHTOB
koJsibla Kosaiiiepa iBJISIOTCSA BaXKHENIIMMU 3ala4aMy;

- IpoBe/ieHNe YCKOPUTE/bHBIX CEaHCOB Ha WHXEKLMOHHOM
komiekce JI®BI 1eseco06pa3Ho TOJBKO MOC/IE BbIIOJHEHUS
yKa3aHHBIX 3a/1ay;

- COIJIaCOBaHHBIM CPOK BBoJa B akcmayartanuto [TII-1 - 1
aBrycra 2023;

- JlaTa 3aBeplUIeHHUs BHYTPEHHUX CTPOUTEJBHBIX PaboT U
TOTOBHOCTH BCETO TeXHUYECKOro o6opynoBanus B HoBo# KKC k
Havasy [THP - 1 anpens 2023;

- 00mas roTOBHOCTb BCEX CHCTEM 3JEKTPONMUTAHUS U
KpPUOTEHHOr0 obecreyeHUs] KOMIUIEKCA — K Hayaly aBrycra
2023;

- CpPOK 3aBeplIeHWs] COOPKM M WCHBITAHUH  BCeX
CTPYKTYpHBIX 3s1eMeHTOB KoJutaiiiepa - koHer ceHTsiOps 2023;

- TOTOBHOCTb KPUOTEHHBIX Marucrpajei B kopmyc Ne 17 -
KOHeI Hosi6pst 2023;

- Ha4aJsio TexHoJsioruyeckoro ceanca Ha Kosnaiizepe NICA -
Jexabpnb 2023.

I. B. TpyGHMKOB MOPY4MsI OPraHU30BaTh paboTy HA AAaHHOM
3Tane TakK, YTOObI JOCTUYb 3aQUKCHPOBAHHbIE BEXU MPOEKTA B
yKa3aHHble cpoky; KomuTeT moajepxasn AaHHOe MOpydeHHe
aupexkrtopa MHcTUTYyTA.

A. B. [lynapes cesiajt coobliieHye 0 CTaTyce CTPOUTENbCTBA
nentpa NICA. B fekabpe 2022 mosiydeHa, MpUHATA U OIJIadeHa
npoekTHass JokyMeHTanus oGbekta «IEHTP NICA». IlsaTHo
3aCTPOMKHU OYMILEHO OT JlepPeBbeB, BbIHECEHBI BCe MHKEHEPHbIE
ceTd. [IaBHBIX pUCK B peanu3aliid CTPOUTENbCTBA LEHTpa -
HaJW4Me B MpPOEKTe O60JbLUIOr0 KOJUYECTBA HMIOPTHOrO
VHXXEHEepHOTo 060py/I0BaHHUSI. Komuret nojzepxal
npeanoxenue B. [l. Kekennjize o KOppeKTUPOBKe MpPOEKTa B
4aCTH 3aMeHbl UMIIOPTHOTO MH)XXEHEPHOTo 060pyAOBaHMs Ha
JIOCTyIIHble K 3akynke B P® aHasjoru v Hadaje peanu3alyio
JJAHHOT'O MIPOEKTa.

A. C. Copun posoxua o6 urorax peanusauuu [unoTHOH
NPOrpaMMbl  1[eJIeBOT0  GUHAHCUPOBAHUSI PabOT HAy4YHBIX
TPyMI, COTPYJHUYAIMX B paMKaxX MeramnpoekTa «KoMmiuiekc
NICA», B x0fe KOTOPOH yAaJOCh NpPUB/IEYb BeAylde Hay4YHbIe
KOJUIeKTHUBbl Poccuu, CTUMy/NHMpOBaTh ydacTHe CTYAEHTOB U
aCMpaHTOB B MPOBeJEHUH paboOT, pacliUpUTh QU3UUECKUE
nporpaMmbl  skcrepuMeHToB BM@N u  MPD. Komuter
NOAJepKal YCHJIUS TO BbIPAaGOTKE [ONOJHUTENbHBIX Mep
NOAJEPIKKH BO B3aUMOJEHCTBUU ¢ MUHUCTEPCTBOM HAayKU U
BhICIIEro o6pa3oBaHus Poccuiickoit esepanuu.

C. A. KocmpomuH

highlighted the key areas of work and important milestones that
must be achieved by a certain time for the start of the technical
launch of the Collider at the end of 2023. As a result of a detailed
discussion of the current stage of the NICA construction with
participation of the Institute’s Directorate, the VBLHEP
Directorate and Laboratory’s senior engineers, the Coordinating
Committee commits the following to paper:

- commissioning of MSDS-1, launch of a new CCS,
construction of cryogenic lines in bld. 17, as well as assembly
and testing of all structural units of the Collider rings are the
most crucial tasks to perform;

- performing acceleration runs at the VBLHEP injection
complex is reasonable only after completing the specified tasks;

- agreed deadline for commissioning MSDS-1 is August 1,
2023;

- deadline for completion of internal civil works and
readiness of all technical equipment in a new CCS by the
beginning of commissioning work is April 1, 2023;

- deadline for overall readiness of all power supply and
cryogenic support systems of the complex is early August 2023;

- deadline for completing the assembly and testing of all
structural units of the Collider is late September 2023;

- deadline for readiness of cryogenic lines to bld. 17 is late
November 2023;

- start of technological run at the NICA Collider is December
2023.

G. Trubnikov instructed to organize the work at this stage so
as to achieve the stated milestones of the project within the
specified time. The Committee supported the JINR Director’s
instruction.

A. Dudarev reported on the status of the construction of the
NICA Centre. In December 2022, the project documentation of
the “NICA Centre” site was received, agreed and paid for. The
building footprint has been cleared of trees; all engineering
networks have been removed. The main risk in implementing
the construction of the center is a large number of imported
engineering equipment in the project. The Committee supported
the proposal of V. Kekelidze to adjust the project in terms of
replacing imported engineering equipment with analogues
available for purchase in Russia and start the implementation of
this project.

A. Sorin presented the results of implementing the Pilot
Programme of Special-Purpose Funding for Research Teams
Acting within the NICA Megascience Project. The Programme
has resulted in attracting leading Russian research teams,
stimulating the participation of students and postgraduates in
the work, expanding the physics programmes of the BM@N and
MPD experiments. The Committee supported efforts to develop
additional supporting measures in cooperation with the
Ministry of Science and Higher Education of the Russian
Federation.

S. Kostromin



BM@N - nepBbIii cCeaHc
B [10JITHOM KOHQUTYpaLUH

Ha IKCIepUMeHTalbHON
yCTaHOBKe 1o M3yYEHHIO
GapuoHHOH  Marepud  (BM@N,

Baryonic Matter at Nuclotron) c
12 pekabps 2022 roma mo
2 deBpana 2023 roja cocrosiics
nepBbli  QU3MYECKUH ceaHC C
HabopOM JaHHBIX B3aUMOJeHCTBUS

MOHOB  KceHOHa  (,,,Xe*") ¢
MUILIEHbIO Csl. BrnepBbie
3KCIepUMeHTa/lbHasl  YCTAaHOBKA
paboTana B TIOJTHOU
KOHUTYpaLuu TPEKOBOM
CHCTEMBI, KOTOpasi MOJIHOCTBIO
nepeKpbiBaIa anepTypy
aHaausupylouero Maraura SP-41
(Puc. 2).

[loMHMO TpeKOBOH CHCTEMBI

BHYTPY MarHuTa B MpollejIeM
ceaHce Oblla OOHOBJEHAa BHEIIHAS TpeKoBas CUCTEMa,
COCTOSALAs U3 YeTbIpex KaTOAHO-CTPUIIOBBIX KaMep pasMepoM
1x1 M?, AByX ApeiipoBbIX KaMep M OZHOM 6OJIbIION KaTOLHO-
crpunoBoil kamepbl 1,5x2,0 M2 Ot camoro Hyksorpona [0
3KCIEePUMEHTAIbHON YCTAaHOBKU ObLI NpOBeJieH BaKyyMHbIH
WOHOMPOBOJ, [JJIs1 yCTpaHeHUS (OHOBBIX B3aMMOAEUCTBUN
nmydka C MOJIEKyJaMH BO3ZAyxa. llepesy MUIIEHbIO ObLIH
YCTaHOBJIEHbl TPU KpPeMHHEBbIX My4YKoBbIX AeTekTopa (Puc. 3),
NO3BOJIAIIMX KaK MOHMTOPUTb MOJNOXKeHHWe Tydyka B
MOHONIPOBOZe BO BpeMf ceaHca, TaK M BOCCTaHABJIMBAThb
HalpaB/ieHHe IMyYKa M IONepevyHyl KOOPAUHATY BepLIMHbBI
B3aUMOZeNCTBHYS.

Puc. 3. KpemHuesble nyukogsle demekmopbl.
Fig. 3. Silicon beam trackers.

B ceaHce wucmonb30Basack MHOTOYPOBHEBas CHUCTeMa
MOHUTOPHHIA [aHHBIX, pa3paboTaHHas Ha mIaTdopmax
Grafana u JSRoot. C ee moMOII[bI0 TPOBO/IMIICS MOHUTOPHUHT KaK
napaMeTpoB CaMHUX JIeTEKTOPOB  (HamNpsyKeHWsl, TOKOB,
TepMOMETPHM), TaK W BBICOKOYpOBHEBOM HHOpMaLUU
(TpaeKTOpHH YaCTHL, BePIIMHBI B3aUMO/IeHCTBUSA U IEPBUYHOM
UeHTUPUKALUY YACTHII).

B xoge mpollefmero ceaHca KOJUIEKTHUBY 3KCIepHMEHTa
yAansock Habpatbh 507 MHIJIMOHOB (QU3MYECKUX COOLITHH B
NyyKe KCeHOHa C KUHeTH4yeckod 3Heprued 3,8 A [sB wu
48 MWIIMOHOB COOBITHH B my4Ke ¢ 3Heprued 3 A I'3B, uro B

BM@N - first run
with full configuration

Puc. 2. BiympeHHss mpekosas cucmema. Fig. 2. Inner tracking system.

From December 12, 2022 to February 2, 2023, the first
physics run was performed at the BM@N (Baryonic Matter at
Nuclotron) facility to take data on interactions between , Xe**
ions and the CsI target. For the first time the experimental
facility was operating in the full configuration of the tracking
system, which completely overlapped the aperture of the
analyzing magnet SP-41 (Fig. 2).

In addition to the tracking system inside the magnet, the
outer one was upgraded in the last run. It is made up of four
1x1 m? cathode strip chambers, two drift chambers and one
large 1.5x2.0 m? cathode strip chamber. The vacuum ion beam
pipe was laid from the Nuclotron to the facility to reduce
background interactions of the beam with air molecules. Three
Silicon beam trackers (Fig. 3) were installed in front of the
target, allowing both to monitor the position of the beam inside
the ion beam pipe throughout the run and to reconstruct the
beam direction and the transverse coordinate of the interaction
vertex.

We used a multi-level data monitoring system, which was
developed with platforms Grafana and JSRoot. It helped monitor
both the parameters of the detectors (voltage, currents,
temperature) and high-level information (particle trajectories,
interaction vertex and primary particle identification).

In the last run, the BM@N team managed to collect
507 million events with the Xe beam at a kinetic energy of
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Puc. 4. HnmezpasbHas cmamucmuka Ha6paHHbIX OAHHBIX.
Fig. 4. Total statistics of the collected data.



CyMMe MpUMEPHO B IIECThb pa3 MpEBBIIAET CTATUCTHKY,
HaGpaHHY B MPOLLIOM TEXHUYECKOM CeaHCe B MyYyKe MOHOB
aproHa (Puc. 4).

Briepesain y KoJUIeKTHBA 3KCIEPUMEHTA MecsIbl PaGoThl MO
M3YYEHHUIO TOJyYEeHHBbIX JAHHBIX U MPOBEAEHHI0 QU3UYECKHX
aHaJIM30B.

C.Il. Mepy

3.8 A GeV and 48-10° events with the Xe energy of 3 A GeV. In
total, this is about six times higher than the statistics collected in
the last technical run with the Ar beam (Fig. 4).

There is still much work for the BM@N team to do. It will
take months to study the data obtained and perform physics

analyses.
S. Merts

JJIeKTPOMarHuTHbIN KasiopumeTp Electromagnetic calorimeter

B 3KcnnepumeHTe MPD /NICA

OcHOBHasg 3ajjada MHOTOLEJIEBOTO JIeTEKTOopa
(MPD) Ha xosnaiiziepe noHoB NICA B JI®BI OUAU
3aKJII049aeTC B M3YYEHWHM CUTHAJIOB OT ropsded U
IJIOTHOW aJipOHHOW MaTepuH, oOpa3ywollencs B
CTOJIKHOBEHHSAX BBICOKOIHEPTHYHBIX TSKEJbIX HOHOB.
JKcnepuMeHTanbHasg mnporpamMa MPD  BkitoyaeT
U3MepeHus HabJII0aeMBbIX, 0C06eHHO
4yBCTBUTEJIbHBIX K NPOsIBIeHUI0 (a30BbIX epexo/j0B
B a/IpOHHOM MaTepuH: MOTOKOB YacTHL, OTHOLIEHUH
BBIXOJIOB  pa3/IMYHbIX 4YacTul, QaykTyauud u
KOppeJsiiuil. dJieKTpoMarHuTHeIN Kasopumetp (ECal)
ABJISIETCA BaxkHOM vacTbio MPD; oH mpepocTaBisieT
JIOCTYNl K TaKUM 3JIeKTPOMAarHUTHBIM CHUTHaJIaM, KakK
npsiMble QOTOHBI W JIENTOHHBbIE Napbl, pPacHajbl
HEeWTpaJbHBIX ME30HOB, a TaKXe 3HAYUTeJbHO
y/IydIlaeT pasjesieHne 3JIeKTPOHOB U aipOHOB.

KanopumeTp uMIMHApPUYECKOH (OpMBI HMeeT
3HauMTe/IbHblE Pa3Mepbl (MPUMepHO 6 M B JJUHY U
45 M B JuaMeTpe) U NOKpbIBAaeT LEeHTPAJIbHYIO
obsacTb  mceBAo6bIcTpoT (|n]<1,2). Kanopumetp
ONTHMM3UPOBAH [/ M3MepeHHUs KOOpAMHAT U
3Hepruil 3JeKTpPOHOB M (OTOHOB B JMamna3oHe
3Hepruil ot npumepHo 40 MsB go 2-3 T'aB. «lleHTpasbHbIe»
CTOJKHOBEHHMS] ~ TSKEJbIX  HOHOB ~ HMEIT  BBICOKYHO
MHOXECTBEHHOCTb BTOPUYHBIX YACTHL, MO3TOMY KaJOPUMETP
UMeeT BBICOKYI0 CerMeHTanui U cocTouT u3 38400 ddueex
(«6amen»). IlpuHMMasg BO BHHMMaHHe Bce Tpe6oOBaHHUA K
KaJopUMeTpy  (BBICOKOE  3HEPreTHYeckoe  paspelleHHe,
JIOCTaTOYHOE pacCTOSIHME [0 TOYKU IepeceyeHUs] MY4KOB,
HebO/IbLIOW MOJIbePOBCKUM pPafHyC, CIOCOOHOCTb paboTaTh
BHYTPU MarHMUTHOro NoJis HanpsbkeHHocTblo 0,5 T, BbiCOKOe
BpeMeHHOe pa3pellieHHe ¥ pa3yMHasi CTOMMOCTb) Obl1 BbIOpaH
KaJIOpUMETp THUIIA «LALLIbIK». Kaxzas «6aluHs» npeAcTaBaseT
C060¥ CI0UCTYH0 CTPYKTYpY U3 210 c/0oeB CUMHTUJIATOpPA Ha
OCHOBE MOJIUCTHPOJA, MeXJy KOTOPbIMH paclosararTcs
CBUHIIOBbIE MJIACTHHBL. B KaXKJ01 «0arHe»
16 cBeTOCMeNAIIUX BOJOKOH IMPOHM3BIBAIOT CJIOUCTYIO
CTPYKTYpY, OCYLIECTBJsAA CBeToc6bop Ha (OTOAETEKTOPEI
(«<kpeMHUeBBIe  (OTOyMHOXHUTeNM» Hamamatsu  S13360-
6025PE MAPD). B pesynbrate MoHTe-Kapsio MojenvpoBanusi
OBIJIO YCTAaHOBJIEHO COOTHOIIEHHE TOJIIMHBI CLUUHTHJIATOPA
(1,5 mM) u cBuHLOBOH miacTuHbl (0,3 MM), obecneyuBarlee
OTHOLIEHHe aKTUBHOTO W HEAaKTHBHOTO MaTepuasna B
kanopumeTpe (sampling fraction) mpumepno 34-39 % (B
3aBUCUMOCTH  OT  3HEPrMd  4YacTul), 4YTO  sBJseTCA
ONTHMaJIbHBIM B IaHHOM JiHana3oHe 3Hepruil.

BbIcOKasi MHOXeCTBEHHOCTb BTOPUYHBIX YaCTHL| TPUBEJa K

for MPD /NICA experiment

Puc. 5. [pynna ECal Ha ¢hore cmaneast a5 ckaeliku modyetl.

Fig. 5.The ECal team on the background of a site for gluing modules.

The main task of the MultiPurpose Detector (MPD) at the
NICA collider located at VBLHEP ]INR is to study signatures of
hot and dense hadron matter in heavy-ion collisions. The MPD
experimental ~ programme includes measurements of
observables, especially sensitive to the manifestation of phase
transitions in hadron matter: particle flows, various particle
yield ratios, fluctuations and correlations. The electromagnetic
calorimeter (ECal) is an important part of MPD; it provides
access to electromagnetic signals such as direct photons and
lepton pairs, decays of neutral mesons, and also significantly
improves the electron-hadron separation.

The cylindrical calorimeter has considerable dimensions
(approximately 6 m in length and 4.5 m in diameter) and covers
the central region of the pseudo-rapidity (|n|<1.2). The
calorimeter is optimized for measuring the coordinates and
energies of electrons and photons in an energy range from about
40 MeV to 2-3 GeV. "Central” collisions of heavy ions have a high
secondary-particle multiplicity, therefore the calorimeter has a
high segmentation and consists of 38400 cells ("towers"). Taking
into account all the requirements for the calorimeter (high

energy resolution, sufficient distance to the interaction point, a



Puc. 6. YemaHoska snekmpoHuku Ha modyau ECal.
Fig. 6. Equipping ECal modules with electronics.

HeobOX0AUMOCTH HCIO0Jb30BAHUSl «IIPOEKTUBHOW» reoMeTpUU
KaJIOpUMeTpa, B KOTOPOH Kax/as U3 «balleH» OpHeHTHPOBaHa
Ha TOYKY nepeceyeHus Ny4YKOB KoJutakzepa.
JJIeKTpOMarHuTHeIM Kanopumerp MPD sBifercsa nepBeiM B
WCTOPUHU KaJOPUMETPOM THMA «IIALLJIBIK» C «IPOEKTHBHON»
reoMeTpuell, 4TO IOTpe6OBaJO pelleHUs LeJoro psja
HeNPOCTbIX HHXXeHEPHBIX ¥ TEXHOJNIOTUYECKUX PO6JIeM.

CuuTbiBaHHE ¥ 06paboTKa CUTHAJOB C KaJopuMeTpa
OCYIeCTBJASAETCA C TOMOIIbI0 KOMILJIEKCa 3JIeKTPOHHUKH,
paspabotanHoro B JI®B3 OUSAU u cocTosimero U3 cuUcTeMbl
NUTaHUA QOTOJETEKTOPOB, MaJOLIYMALUX NpeayCUInuTeNel,
3/MIEKTPOHUKHM  «MeJIJIEHHOTO KOHTpOJSl» U  yIpaB/eHUs
(BkJrOYasi CUCTEMY KOHTPOJIsS TeMIlepaTypbl KaJopHMeTpa M
COOTBETCTBYIOLIEN KOPPEKLUH ycuieHUs (OTOAETEKTOPOB) U
npeo6pasoBaTe/iell aHaJOTOBbIX CUIHAJOB KajJopuMeTpa B
uudposywo Gpopmy.

Bosbuio#r Bec kanopumerpa (mpumepHo 100 ToHH) u
Heo6X0AMMOCTb TOYHOIO MO3MLMOHMPOBAHUSA 3JeMEHTOB
KaJOpUMeTpa B MPOCTPAHCTBE CTUMYJAMPOBAIU Pa3paboTKy
YVHUKa/JbHOH INOAJEpKUBAIOIed KOHCTPYKUMHM (Kapkaca) U3
yIJIenJacTuKa. ITa pa3paboTKa ¥ U3TOTOBJIEHHE KapKaca OblIH
BbITIOJIHEHbI COTPYAHUKAMU npejnpUATHA AO
«IHUACM» (r. XoTbkoBO, MockoBckass 006J.) HpU TeCHOM
y4yactuu uHxkeHepoB OUAU. [lpy MUHHMMaNbHOM KOJIMYecTBe
MaTepuasa, CO3/laHHBIA Kapkac obGecrmeduBaeT jAedopManuu
MeHee 2 MM Ha 6ase 6 M NpH MOJHOW Harpy3ke 3jeMeHTaMu

KaJIOpUMETpA.
[lpuMepHO TOJIOBUHA MOAY/MeH KajopuMmeTpa Gblia
W3TOTOBJIEHA OTEeYeCTBEHHbIMHM mpousBoguTesnsmu: HOBI

(r. MportBuno), IMAO «Tenszop» (r. Ay6na) u 000 «HIIK
«Apmyn» (MockoBckast o6JsiacTb). [IpoM3BOACTBO OCTaJbHON
4acTM  Mojy/ledl  KajopuMmeTpa  ObUIO  BBINOJIHEHO
KoJutabopauueil yHuBepcutetoB KHP: YuuBepcuter Lunxya
(Kurait), llaHpayHCKUM yHHUBepcUTeT, YHuBepcuTeT DynaHb,
YuuBepcuter lO0xHoro Kurtasg, YHuBepcuteT — Xywxoy.
Heobxogumoe KOJIMYECTBO (mpumepHO 8 MJIH.)
CUMHTHLIALMOHHBIX IJIaCTUH 6bLI0 U3rOTOBJIEHO
npeanpustusamMu  «[lomumak»  (r.  Jy6bma) w000
«Yaumact»  (r.  Biagumup), cnenuaau3vpyoLliuXcs  Ha
NPOM3BOJCTBE CUUHTU/UIITOPOB UM JPYTUX H3JEJUHA U3
miactTuka. [lpy  3aBepmieHMM  TNPOM3BOACTBA  MOAy/IeH
KajJlopMeTpa CIeKTpOoCMellaoliue BOJOKHA Y-11 KoMHaHUM

Kuraray ObLIH yCrnenHo 3aMelleHbl CX0XHUMHU 1o
XdpaKTEePUCTHKAM BOJIOKHAMH, H3roTOBJIEHHBIMH 000
«TexHOJIOTUYECKUH LOEeHTp OJIMMEPHOTro ONITUYECKOIo

Puc. 7. [locmaska kapkaca ECal ¢ /I®B3 OHAMN.
Fig. 7. The ECal frame delivered to VBLHEP JINR.

small Moliere radius, the ability to operate in a magnetic field of
0.5 T, high time resolution and reasonable cost), a shashlik-type
electromagnetic calorimeter is chosen as MPD ECal. Each
"tower” is lead-scintillator sandwich that contains 210 tiles of
Pb. The lead tiles are interleaved with 210 tiles of the
polystyrene-based scintillator. The scintillation light is collected
via 16 Wave Length Shifting (WLS) fibers which are readout by
SiPMs (Hamamatsu S13360-6025PE MAPD). As a result of
Monte Carlo simulation, the ratio of the thickness of the
scintillator (1.5 mm) and the lead tile (0.3 mm) was established,
providing a ratio of active and inactive sampling fraction in the
calorimeter of approximately 34-39 % (depending on the
particle energy), which is optimal in this energy range.

The high multiplicity of secondary particles has led to the
necessity of using the "projective” geometry of the calorimeter,
in which each of the "towers" is oriented to the interaction point
of the collider beams. The MPD ECal is the first ever shashlik-
type calorimeter with a "projective”" geometry, which required
solving a number of complex engineering and technological
problems.

Readout and processing of signals from the calorimeter is
performed using electronics developed at VBLHEP JINR. The set
is made up of a power supply system for photo-detectors, low-
noise preamplifiers, Slow Control and steering electronics
(including the calorimeter temperature control system and
corresponding photo-detector gain correction) and analog-to-
digital converters.

The large weight of the calorimeter (approximately
100 tons) and the need for precise positioning of its elements
provided an impetus for the development of a unique support
frame made of carbon fiber. Development and production of the
frame were carried out by employees of JSC Central Research
Institute for Special Machinery (Khotkovo, Moscow region) in
close cooperation with JINR engineers. Using a minimum
amount of material, the constructed frame provides
deformations of less than 2 mm on a basis of 6 m at full load
with calorimeter elements.



About half of the calorimeter modules
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were produced by domestic
manufacturers: [HEP (Protvino), ]SC
Tenzor (Dubna), and 000 NPK Armul
(Moscow region). The production of the
rest of the modules was carried out by a
universities:
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required number (about 8 million) of
scintillation plates was manufactured by
000 Polipak (Dubna) and 000 UNIPLAST
(Vladimir), specialising in the production
of scintillators and other plastic products.
Upon completion of the production of the
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Puc. 8. Pasbpoc kaaubposouHbix koagguyuenmos ds modyell pazHbix npouzgodumesetl.
Fig. 8. Spread of calibration coefficients for modules from different manufacturers.

BOJIOKHa» (T. TBepb).

B HacTosimee BpeMs mNpoBoAuTCA GHHaJIbHAsg CGOpKa
3JIEMEHTOB KaJOPUMETPa, €ro HacTpoKa M KanubpoBKa. B
3THX paboTax (momumo coTpyAHukoB OUSAN u npespcTaBuTeneit
KUTAlCKUX YHUBEPCUTETOB) NPUHUMAKOT YYacTUe COTPYAHUKH
UT3®, UDBI, yvyacTHuku Kosutabopauuun MPD u3z Yuaum u
WHAMY, a TaKKe CTY/IeHThl yHUBepCUTeTA «/lyOHay.

H. A. TankuH

. — calorimeter modules, Y-11 wavelength-
4800 6400 8000

Integral average shifting fibers by the Kuraray company
were successfully replaced with fibers of
similar characteristics, manufactured by
000 Engineering Centre for Polymer
Optical Fibers (Tver).

The final assembly of the calorimeter elements, its
adjustment and calibration are currently being performed. In
addition to the JINR team and representatives of Chinese
universities, specialists from ITEP, IHEP, MPD Collaboration
members from Chile and India, as well as students of Dubna
University take part in this work.

L. Tyapkin

Texun4yeckuu npoekt SPD
BIepBbIe npeAcTtaB/ieH Ha [IKK

B auBape Ha 57-i1 ceccun [IporpaMMHO-KOHCY/IbTaTHBHOTO
KOMHTeTa N0 ¢u3MKe yacTHl, Kostabopauus SPD BmepBele
Npe/CTaBUId TEXHUYECKUH IPOEKT 3KCIepUMeHTaJbHOH
yCTaHOBKU. JlOKYMeHT, HacYuThIBawIui Gosee 300 cTpaHuI,
COLEPXUT nojpo6Hoe OnucaHue noJcUCcTeM "
MHOPACTPYKTYpbl JeTekTopa JJs 6a30Boi KoHUTrypaLuy,
KOrZla Ha HayaJbHOM 3Talle JHEepPruM My4YKOB M CBETUMOCTH
3HAUUTe/IbHO MeHbllle HOMHHAJBHBIX, W [ MOJHOH
KoHurypanuu pgetekropa. IlpeAcTaBieHHbIH [OKJIaJ ObLI
MOJIOKUTEIBHO TIPUHAT HOBBIM cocrtaBoM Komurera. Ilo
utoraMm jokaaza [IKK nopyuun kosnnabopauuu AopaboTaTh
JIOKYMEHT C yYeTOM aKTyaJbHOW CTOMMOCTH IJIaHUPYEMBIX K
UCNOJIb30BAaHUI0 MaTepUasioB M 060PYAOBaHMSA, a TaKXKe HX
JOCTYTMHOCTH. PYKOBOACTBY MHCTUTYTa ObLJIO PEKOMEH/0BAHO
o6ecrednuTh He3aBHUCHUMYIO

BHEIIHIOI0 3KCNEPTH3Y

NpeACTaBJIEHHOTO0 TeXHUYeCKOro TMpoeKTa M Ha3Ha4UTh
KoHCY/bTaTUBHBIM KOMUTET 110 A€TEKTOpaM JJisl TIATEeJbHOT0
paccmotpenusi TDR SPD. Kpome Toro, KomMuTteT mnosHOCTbIO

noazepias yCTaHOBJIEHHbIE MPUOPUTETHI B o6s1acTH (l)I/IBI/IKI/I

SPD TDR presented at
PAC for the first time

The SPD Collaboration presented the technical design of the
facility for the first time at the 57™ meeting of the PAC for
Particle Physics held in January. The 300-page report includes a
detailed information on subsystems and infrastructure of the
detector for the basic configuration, when the beam energies
and luminosity are significantly lower than the nominal ones at
the initial stage, and for its full configuration. The new
Committee approved the report and instructed the Collaboration
to finalize it by elaborating on the actual cost of the materials
and equipment to be used, as well as their availability. The JINR
Directorate was recommended to provide an independent
external assessment of the SPD TDR and appoint the Detector
Advisory Committee for a thorough review of the report. In
addition, the Committee fully supported the agreed priorities in
the field of particle physics and relativistic heavy ion physics
stated in a new Seven-Year Plan for the Development of JINR in
2024-2030, including the construction of the first stage of the
SPD facility.

This year, the key milestone in the development of the SPD
project will be the preparation of the design and working



Puc. 9. Cosewjanue compyoHuKkos, 0meemcmeeHHbIX 3a NOOCUCMeMbl yCMAHOBKU.
Fig. 9. Meeting of employees responsible for the facility’s subsystems.

YacTUL, W PeNATUBUCTCKOM QU3MKM  THKeJIbIX HOHOB,
OTpaXkeHHbIE B HOBOM ceMuJIeTHeM IJiaHe pa3Butusa OUAU Ha
2024-2030 roppl, BKJIIOYasi CO3/laHKeE TIePBON $a3bl YCTAHOBKU
SPD.

[1aBHOM Bexod B pa3BuTuM npoekta SPD B TekyuweM rogy
CTaHeT NOAr0TOBKA pabodeil KOHCTPYKTOPCKON JJOKyMeHTaLUH
[/ CO3/JaHUsI CBEPXNPOBOJALLEr0 COJIEHOUJANbHOTO MarHUTa.
MarHut ¢ HanpsbkeHHOCTbO mnojist o 1,2 T Ha ocu
3amaceHHo# 3Heprued oxoso 20 M/Px Oymer cos3jgaH B
HoBocubupcke B MHHcTUTyTe sifiepHoit ¢usuku CO PAH.
HoBocrOUpILEl yXKe HMEIT OIBIT CO3JAaHUS LEHTPAJbHOT0
COJIEHOM/IAJIBHOTO CBEPXIPOBOASILET0 MarHUTa AJsl yCTaHOBKU
PANDA (FAIR), xoTOpbI#i, 0ZIHAKO, HECKOJIBKO YCTYIAaeT MarHUTY
SPD mo pasmepy. Te »Xe TeXHOJIOTHM, a TaKXe HapabOTKH,
noJyyeHHble TpH Co3/aHUM MarHuTta auas PANDA, 6yayr
UCIIOJIb30BaHbl W JJA U3roToBseHuss MmarHuta SPD. Hs-3a
BBICOKOM CTeNeHW WHTErpaljid MarHUTa B KOHCTPYKLHIO U
MHQPACTPYKTypy ycTaHoBKHM SPD, mHxkeHepbl U QUSMKM U3
OUSAN mpuHHUMAIOT aKTUBHOE y4acCTHe B NOATOTOBKe paboueil
JIOKyMEeHTalMu. B TekyieM rofgy Takxe npojo/nKuTcs paboTa
N0 CO3AaHMI0 M ONTHUMHU3ALUM TNPOTOTUIIOB MOJCUCTEM
yctaHoBkM. OcoGoe BHUMaHMe OyfeT y/eJeHO J[eTeKTopaw,
OynyT yXe B
3KCIepPUMEHTa.

KOTOpBbIe 3a/1elICTBOBaHbI nepsoit  dase

3a mociefHMe Mecslbl NpeACTaBUTENN KoJlabopanuu
MOCETU/IM YHUBEPCUTETHI M Hay4YHble MHCTUTYTHl Ka3zaxcTaHa,
Benopyccuy, I0AP u Erunra c 1e/blo yCTaHOBJIEHHS] HOBBIX
Hay4yHbIX ~KOHTAaKTOB. MToroM crajo BCTyIUIeHHE B
KoJulabopanrio KasaxcTaHCKOTO MHCTUTYTa epHON (HU3UKH
(Anmarthl), oTAe/bHbIE NMpPeACTAaBUTENH KOTOPOTrO YKe AaBHO
NPUHUMAIOT aKTHBHOE Yy4yacTHe B paboTax MO TpeKoBOH
cucreme yctaHoBkd SPD. [lpojo/mkaioTcd KOHTaKThl U
COBMECTHble PaboTbl B paMmkax npoekTa SPD ¢ Hay4HBIMH
rpynnamu u3 MekcukH.

A. B. Tycbkos

documentation for the
construction of the
superconducting
solenoid. The magnet
with 1.2 T field at axis
and a stored energy of
about 20 MJ is to be
constructed at Budker
Institute of Nuclear
Physics of SB RAS in
Novosibirsk. Our
colleagues have
constructed the central
superconducting
solenoid  for  the
PANDA facility (FAIR),
which, however,
slightly smaller than
the SPD one. The same technologies, as well as the best practice
obtained during the construction of the PANDA magnet, will be
used for constructing the SPD magnet. Due to the high degree of
integration of the magnet into the design and infrastructure of
the SPD facility, JINR engineers and physicists are actively
involved in the preparation of working documentation. This
year, work will also continue on the production and optimisation
of prototypes of the facility’s subsystems. Special attention will
be paid to detectors that will operate in the first stage of the
experiment.

In recent months, representatives of the Collaboration have
visited universities and research institutes in Kazakhstan,
Belarus, South Africa and Egypt for scientific networking. As a
result, the Institute of Nuclear Physics of the Republic of
Kazakhstan (Almaty) has joined the Collaboration. Some
representatives of this Institute have long been actively involved
in the work on the SPD tracking system. Within the framework
of the SPD project, networking and joint work are continuing

is

with scientific groups from Mexico.
A. Guskov

Puc. 10. TecmuposaHue npomomuna kamepwt Micromegas
€ paduoaKmugHbIM UCMOYHUKOM.
Fig. 10. Testing a prototype of a Micromegas chamber
with a radioactive source.
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Co3aaHMe KpUOTeHHOro
koMmIuiekca NICA

B 2022

00JIbIION 00beM PaGOT 1O CO3[AHUI0 U

rogy ObL1  BBIINOJIHEH

BBOJY B 3KCIUIyaTaluil 06G0py0BaHUs

KpHOT€HHOro KOMIIJIeKCa. YcraHoBKU

CO03/1aBaeMoro KOMIIJIEKCa pa3MelleHbl B

HEeCKOJIbKHX KopIycax, 4acCTb

000py0BaHUS HAXOJUTCS oz

OTKpBITBIM He6oM. HoBoe o6opyzroBaHue

HEOOX0AUMO [Jjisi obecredeHUs] paGoThI

KpuoreHHo-
KOMMpeccopHas
cTaHuus

CBEPXIPOBOJANINX  KOJiel] KOMILIeKca
NICA: MmarHuTHI KoJUTaliepa HEOOX0JMMO

OXJIaIUTh J10 TeMiepatypbl 4,5 K.

[lpoBefieH  YCKOPUTENBHBIA  CeaHC
PEKOpJIHOH JIJIUTENIbHOCTH, B KOTOPOM
YCTAHOBKM  KPUOTEHHOr0  KOMILIEKca
orpaboranu 4,5 Mecsua, oGecnedyuB
BbINOJIHEHWE  4-r0  3Tama  MyCKO-
HaJIaJIOYHbIX pa6or (ITHP)

yckopuTesnbHOro kommiekca NICA.

Oxsax/ieHue MarHUTHO-KpuocTatHoi cucrembl (MKC)
Bycrepa ot 300 K mo 4,5 K mpoBoguioch 1o mTaTHOH cxeMe:
MICIIO/Ib30BaJICSl TeIMEBBIN caTeJUIMTHBIH pedprkepaTop PCI-
2000/4,5 Nel xonomompousBogutenbHocThio 2000 BT mpwu
4,5 K (Puc. 12).

[logaya »kuzKoro reaus oT pedpmxepaTopa B KakAoe
nojykosbno bBycrepa ob6ecneyuBanach MO KpPHOT€HHBIM
Tpy6ONPOBO/AM C 3KPAaHHO-BAaKyyMHOH H30JISIIMEN U a30THBIM
3KpaHOM.

[l mepeoxnaxAeH!sl XUAKOTO Telusl UCIOJIb3YIOTCS JiBa

HOBBIX cenapatopa o6bemom 500 1 kaxbid (Puc. 13).

Puc. 12. Teauesslil cameasumHslii pegpusicepamop
PCT-2000/4,5 N°1 Bycmepa.
Fig. 12. The helium satellite refrigerator RSG-2000/4.5 No. 1
of the Booster.

OxuxuTtens renusi Or-1000
n pecppwxeparop byctepa

Construction of
NICA cryogenic complex

40 m3 KoHTeliHep- L\ 4
uucTepHa \

Pedpuxepatopsbl
Konnaugepa

Puc. 11. PazmeujeHue ycmaHo8oK U 060py008aHUs1 KpUO2EHHO20 KOMNAEKCA.
Fig. 11. The location of installations and equipment of the cryogenic complex.

In 2022, a large amount of work was carried out to produce
and commission the equipment of the cryogenic complex. The
installations of the complex under construction are located in
several buildings, part of the equipment is located outdoors.
New equipment is necessary for ensuring the operation of the
NICA superconducting rings: the collider’'s magnets must be
cooled to a temperature of 4.5 K.

A record-breaking run was performed, in which the
cryogenic installations were operating for 4.5 months. They
ensured the completion of the 4th commissioning cycle at the
NICA complex.

Cooling of the Booster magnet cryostat system from 300 K to

Puc. 13. Teaueswill cenapamop u KpuozeHHble
mpy6onpogodut bycmepa.
Fig. 13. The helium separator and cryogenic pipelines
of the Booster.
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Puc. 14. Tpudyamuky6oebiil azomuuill maxk VRV.
Fig. 14. Thirty m* VRV nitrogen tank.

B
UCI0JIb30BAJIOCh CMOHTHUpOBaHHOe B aBrycre 2022 roja

XO/le TOCJAeJHero ceaHca paboThl ycKOpUTesel
060py/Zi0BaHKMe a30THOH KPMOTeHHOW cucTeMbl: jgBa 30 w3
a30THbIX TaHka VRV B KOMIUIEKTE C IL€eHTPOOEXHBIMU
HACOCHBIMH YCTaHOBKAMH u/Koro a3ora (Puc. 14).

B Hacrosmee BpeMsi BeAyTCAd paboOThl 10 MOHTAXY

000py0BaHUS U TPyOGONPOBOAOB, HEOOXOAUMBIX  JJIst
oXJIaXKieHUs1 KoJutaiiepa kommaekca NICA.

B nomemienuu 177 3nanus 17 3akaH4MBaeTCs] MOHTaX JBYX
caTesqMTHBIX pedpmkepatopoB PCI-2000 Ne 2 u 3 (Puc. 15),
KOTOpble 0GecrneyaT Mojayy *KUAKOTO TeJivs B TOJYKOJbIA
KoJlIaiiepa.

[ mojayM CKaTOro rejus OT HOBOM KOMIPECCOPHOM
(KKC)

HaxozAAwMMcs B Kopnyce 1b u 3maHum 17, BefeTcss MOHTax

CTaHLMH K pedpuxepaTopaM U  OXKUKUTEJSAM,

TEXHOJIOTMYeCKUX TpybompoBoJoB. HayaTto CTpouTesnbcTBO
BTOpOM 0Yepe i 3CTaKa/ bl 10 Kopmnyca Kosuiaiepa (Puc. 16).

[lpoBe/ieHbl  TEMJIOTEXHUYECKUE WCIBbITAaHUs TeJHeBON
KUr-40/0,5 (Puc. 17).

COBEpLIMJIO JiBA pelica Ha rejueBbld 3aBoj B OpeHOYp.

KOHTeWHep-LUCTePHbI U3penve

Puc. 16. Icmakada c mexHo102u4ecKUMU mpy60npogodamu
KpUoz2eHH020 Komn.iekca.
Fig. 16. The pipe rack with technological pipelines
of the cryogenic complex.

12

4.5 K was carried out according to the standard scheme: the
helium satellite refrigerator RSG-2000/4.5 No. 1 was used with
a cooling capacity of 2000 W at 4.5 K (Fig. 12).

The supply of liquid helium from the refrigerator to each
half-ring of the Booster was provided through cryogenic
pipelines with multi-layer insulation and nitrogen shield

Two new separators with a volume of 500 liters each are
used to supercool liquid helium (Fig. 13).

During the last run, the equipment of the nitrogen cryogenic
system installed in August 2022 was used: two 30 m® VRV
nitrogen tanks complete with liquid nitrogen centrifugal
pumping units (Fig. 14).

Currently, equipment and pipelines required for cooling the
NICA collider are being installed.

Puc. 15. T'enuegvle cameanummble pedpusicepamopel
PCT-2000/4,5 N2 u 3 koaiatidepa.
Fig. 15. Helium satellite refrigerators
RSG-2000/4.5 No.2 and 3 of the collider.

In room 177 of building 17, the installation of two satellite
refrigerators RSG-2000 No. 2 and 3 is being completed. These
refrigerators will supply liquid helium to the collider’s half-rings
(Fig. 15).

Technological pipelines are being installed to supply
compressed helium from the new compressor station (CCS) to
refrigerators and liquefiers located in building 1B and

Puc. 17. Teauegsiil konmelinep-yucmepra KLJI'-40/0,5.
Fig. 17. The tank container HTC-40/0.5 for liquid helium.



Puc. 18. CmoHmuposaHHoe mexHono02u4eckoe 060pydosaHue
KpUO2EHHO-KOMNPECCOPHOU CMAaHYUU.
Fig. 18. Installed technological equipment of the cryogenic
compressor station.

YcmemwHo mOpoBefeHbl OMepalldd [0 €ro 3ampaBke H
TPAHCMIOPTUPOBKE Ha MYHKT pasjayu B MOCKOBCKOU 06J1aCTH.

OTpaboTaHa TEXHOJIOTUS 3aXOJAXKUBAaHUS U 3alpaBKU
KOHTellHepa C HCNOJIb30BaHUWEM KpymHeiuero B Poccuun

oxmxkuTens reauds  OI-1000

YCTAaHOBKH KpPHOTEHHOTO
KoMIIeKca kosnangepa NICA.

3aBeplleH MOHTaX TEXHOJOTMYECKOro O0GOpYyLOBaHUS B
(Puc.  18).
rejiieBble

HOBOW  KPUOTE€HHO-KOMIIPECCOPHOW  CTaHLUU

CMOHTHpOBaHbBl U OOBfiI3aHbl ~ BHUHTOBBIE
110/30», a3oTHbIE
LIeHTPO6EXKHbIE «AspokoM-2/179-18» u
«SM5000», «6I'l1,6-

2/1,1-200-2», Bo3aywmHelii koMnpeccop «Atlas Copco GA18».

KomIpeccopHble arperathl  «Kackap
KOMIIPeCCOpbI

MOpIIHEBbIE QA30THBIE KOMITPECCOPhI

Taxxe 3aBepiIeH MOHTAX 6JIOYHO-MOAYIBHOH BEHTUJIATOPHOH
rpagupHu «Marley NC8409» (Puc. 19).
B 2023 roay paGoThl Ha KPUOTEHHOM KOMILJIEKCE OyAyT

Ha  obecmeyeHue

Jst

CTPOUTEJbCTBO BTOpOﬁ odyepean 3CTaKagbl, HM3TOTOBUTb H

HalpaBJieHbI OXJIaXKAEeHUA KOJIblia

KoJutakziepa. 3TOro  HeoO0XOJMMO  3aBEpLIUTh
CMOHTHPOBaTh TEXHOJIOTHYECKHE TPY6OMpPOBOABI, MPOBECTH
HaJlaZIKy TeJUeBbIX peppHKepaToOpoB M MYCKO-HaJIaJO4HBIE
paboThl 060PYI0BAHUS KPHOTEHHO-KOMIIPECCOPHOH CTAHIIUH.

[lpyras BaxkHasi 3aiaya - 3aBePIIUTb PAaGOTHI 110 CO3AAHUI0
3aMKHYTOH CHCTEMbl a30THOrO 0GecleyeHUss KOMILIEKCa.
A30THBIH OXKHKXUTEJIb, PEKOHJIEHCATOPBI U TAHKU C HACOCHBIMU
JCTAaHOBKAMM  MPEJCTOMT COEAWHUTb KPHOTEHHBIMH U
rasoBbIMU JIMHUSIMH B OJHY CHCTEMYy, KOTOpas 00eCHeyuT
HAJIeXXHYI0 paboTy Bcex MOTpeOUTeNed KUAKOro asoTa:
KpUOTeHHble TejMeBble YCTAHOBKH, BbICOKOTEMIIEpATypHBIE
TOKOBBO/IbI, TEIJIO3ALIMTHBIE 3KpaHbl bycrepa, HyknoTpoHa u
KoJu1alziepa.

A. B. KoHcmaumuHos

building 17. Construction of the second stage of the pipe rack to
the collider building has begun (Fig. 16) .

Thermal engineering tests of the tank container HTC-40/0.5
(Fig. 17) for liquid helium were carried out. The tank container
was sent to the helium plant in Orenburg twice. It was
successfully refilled and transported to the distribution point in
the Moscow region.

The technology of cooling and refilling the tank container
has been worked out using Russia's largest helium liquefier
0G-1000 - the installation of the NICA cryogenic complex.

The installation of technological equipment in the new
cryogenic compressor station has been completed (Fig. 18).
Helium screw compressors “Kaskad-110/30" nitrogen turbo
compressors "Aerokom-2/179-18" and "SM5000", nitrogen
"6GSH1.6-2/1.1-200-2",
compressor “Atlas Copco GA18” were mounted and fastened.

piston compressors and the air
The installation of the block-modular cooling tower "Marley
NC8409" (Fig. 19) has also been completed.

In 2023, our work on the cryogenic complex will be focused
on providing cooling of the collider’s rings. For this, we have to
complete the construction of the second stage of the pipe rack,
produce and install technological pipelines, adjust helium
refrigerators and commission the equipment of the cryogenic
compressor station.

Another crucial task is to complete the construction of a
closed nitrogen supply system for the complex. The nitrogen
liquefier, recondensers and tanks with pumping units will be
connected by cryogenic and gas pipelines into one system that
will ensure reliable operation of all liquid nitrogen consumers:
cryogenic helium installations, high-temperature current leads,
thermal shields of the Booster, the Nuclotron and the collider.

A. Konstantinov

Puc. 19. ba04HO0-M00Y/1bHASA BEHMUASIMOPHAS

epadupHs «Marley NC8409».
Fig. 19. The block-modular cooling tower "Marley NC8409".
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HUtoru ceccuu [IKK &Y

57-1 ceccusi [IporpaMMHO-KOHCY/IbTaTUBHOTO KOMUTETA IO
¢usuke yvactun mnpomuia 23 sauBaps 2023 roga. Ilocre
TepepbIBa, BHI3BAHHOTO MaH/ieMUeN KOPOHABUPYCa, MOSBUIACH
BO3MOXXHOCTb MPOBEJIEHUs ee B CMellaHHOM ¢opmare. B 3ase
JAMC mpucyTcTBOBaNnM JecATKA TPU YYaCTHUKOB, BKJIIOYAs
JIOKJIAJYMKOB, NIPE/ICTaBUTEIEN JUPEKIUH, APyrux «ex-officio»

u opHoro usneHa I[IKK NpeofiosieB BCE TPYAHOCTU C
aBuarepeseTaMd Ha CECCUI0 TPHObUI YJIEH-KOPPECTOH/EHT
PAH 10. A. TuxonoB u3 HoBocubGupcka. Eme 70 uesoBek
NPUHUMAJH yYacTHe B Zoom KoHQEepeHIHH.

Bune-gupexktop OUAU B. [l Kekenupjse pacckazan o
pelieHUAX Mpolefux 3acefaHuil YueHoro coseta u KIIII u
MOJPOOGHO TpeJCTaBUJ MPOEKT HOBOTO CEMUJIETHEro ILIaHa
OUAN Ha 2024-2030

HaM€4Y€HHbIE B IlJIaHEe IPUOPUTETLI B pean3aliun Cl)PISPI‘{eCKOﬁ

pasBUTHUSA rr. [IKK noagepxan
NpOrpaMMbl HCC/IeA0BAaHHsA TOpsiued W TJIOTHOW 6GapHOHHOH
Marepur U (a30BBIX IEPEX0/0B Ha 3KCIEPUMEHTATbHBIX
ycraHoBkax BM@N u MPD nocne BBoja B 3KCHIyaTaLUIO
0a30BOM KoHUIypanuu KoJsutaizepHoro komiuiekca NICA, B
CO3JJAHUU TIepBOM OuyepeAM IKCIEPUMEHTANbHON YCTAaHOBKU
SPD pgna ucciefoBaHWN B 006JIaCTH CIOMHOBOW (U3WKH, B
3amycKe W TOAJepXKe MeXAyHapOJHOM M0Jb30BaTebCKON
NpOrpaMMbl MeX/JUCLHUILIMHAPHBIX NPUKJIaJHBIX
uccaezoBanui Ha 6ase NICA, ¥ co3ZaHUM M0JIb30BATEIbCKON

HHOpPACTPYKTYphl BOKpPYT KaHasoB W myd4koB ARIADNA. IIKK

TaK)Xe TOBTOPMJ CBOM pPEKOMEHJAlMH O BblJeJeHHH
nepcoHasa JI®B3 gna  obecredeHHss  CBOEBPEMEHHOTO
3aBeplieHUs1 CcTpouTesnbcTBa Kommiekca NICA, Bxuovas

3KCIEePUMEHTA/IbHbIE YCTAHOBKU U PeaNu3alyi0 aMOUI03HOH
¢dusnyeckoii mporpaMmel. CieAyeT NPUIOKHUTD BCE YCHIIUS JJ1s

NpuBJ€4Y€HHUA CTOPOHHUX COTPYAHHUKOB, a TaKXe [Jid

VKpeIJIeHUsI ~ MeXJabopaTOpHOrO  COTPyJHHUYECTBA  Ha

komiiekce NICA v BO BHYyTPEHHUX IKCIIEPHMEHTAX.
KomMuTeT  BBICOKO  OLEHWJ  MHTEHCHBHYH  paboTy
JI®B3,

A. 0. CupopunbiM, U mo3apaBu KoaeKTUB NICA ¢ ycnemHbIM

YCKOPHTEJIbHOTO KOMIIJIEKCa npeacTaBJI€HHYIO

3aBeplIeHHeM U COBMECTHOH 3KCIUIyaTaledl 3J1eMeHTOB
kommiekca NICA - MCTOYHMKA MOHOB, IMHEHHOTO YCKOPUTES
TSDKeJIBIX HOHOB, BycTepa, Hyk/oTpoHa 1 MoJiepHU3MPOBaHHOH
136-MeTpOBOM TPAHCIOPTHOM JMHUEN. BbIN TaKkXKe OTMeYeHbl
uHdpactpykrypsl  JIOB3,
JHEPTeTHYECKUX MOIIHOCTEH,

ycexu B Ppa3BUTHHU KdK B

HapauuBaHUU TaK U B
MOJITOTOBKE K CAa4ye KpHOreHHOro Kommiekca. 06 3ToM muia
peub B fokaze H. H. Aranosa.

Ot4yerT o peanusanuu npoekta MPD Obu1 mpejcTaBiieH
B. T

KOHQUTypalyd JleTeKTopa MepBoH

Ps160BBIM. HpOI/IBBO,Z[CTBO BCex KOMIIOHEHTOB

crynenn MPD wuger

yCnemHo, mpoAoKaeTCd BBOA B 3KCIUIyaTallMIO  pAAad

nozcucteM. HanboJsiee BAXKHbIMU 3a/ja4yaMH B TIEPBOH MOJIOBUHE
2023 roma OyayT OXJaXIeHHWe, Tojada TOKA U HCIbITAHHS
60JIbLIOTO MPD ¢

CBEpXMpoBOAAIIETO COJIEeHOH1a
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Results of past PAC PP session

On January 23, 2023 the 57 session of the Programme
Advisory Committee for Particle Physics was held. After the
break caused by the Coronavirus pandemic, it became possible
to hold it in a mixed format. There were about three dozen
participants at the JINR International Conference Centre,
including speakers, representatives of the JINR Directorate,
other ex-officio members and one member of the PAC -
overcoming all the difficulties with air travel, Corresponding
member of RAS Yu. Tikhonov from Novosibirsk arrived for the
meeting. Another 70 participants joined the meeting via Zoom.

JINR Vice-Director V. Kekelidze spoke about the decisions
made at the past meetings of the Scientific Council and the
Committee of Plenipotentiaries, and presented in detail the draft
of the new Seven-Year Plan for the Development of JINR in 2024-
2030. The PAC supported the priorities outlined in the plan in
the implementation of the physics programme for studying hot
and dense baryonic matter and phase transitions at the
experimental facilities BM@N and MPD after commissioning the
basic configuration of the NICA collider complex, in the
construction of the first stage of the SPD facility for research in
the field of spin physics, in launching and supporting an
international user programme of interdisciplinary applied
research based on NICA, and creating a user infrastructure
around ARIADNA channels and ion beams. The PAC also
reiterated its recommendation to allocate VBLHEP personnel to
ensure timely completion of the NICA complex, including the
experimental facilities and implementation of the ambitious
physics programme. Every effort should be made to involve
external collaborators, as well as to strengthen interlaboratory
cooperation at the NICA facility and in internal experiments.

The Committee highly appreciated the intensive operation of
the VBLHEP accelerator complex, reported by A. Sidorin, and
congratulated the NICA team on the successful completion and
joint operation of the NICA complex elements - the ion source,
the linear heavy ion accelerator, the Booster, the Nuclotron and
the upgraded 136-meter transport line. Progress was also noted
in the development of the VBLHEP infrastructure, both in
increasing energy capacities and in preparing for the
commissioning of the cryogenic complex. This was covered in
the report made by N. Agapov.

The report on the implementation of the MPD project was
presented by V. Ryabov. Production of all elements for the first
stage of the MPD detector configuration is in a good progress,
with a number of subsystems being commissioned. The crucial
tasks for the first half of 2023 will be cooling, powering and
testing the large MPD superconducting solenoid followed by



[KK
OTMeTH/1 ycnexu KoMaujael MPD B moucke 3$QeKTHBHBIX

nociefyromuMyu  MU3MEPEHUSAMU  MATHUTHOIO  ITOJIA.

pelleHUuil KPUTHYeCKUX Mpo6JieM, BO3HUKAKOIIMX BO MHOTHX
acrmeKTax MPOLECCOB CO3/laHMsl, COOPKU M BBOJA JIETEKTOPA B
3KCITyaTaLHIo.

Boicokyto onieHKy mostyyus fokiaag M. H. Kanumuna o xoze
pa6or B mpoekte BM@N. BaxkHO¥ Bexo¥ B peasM3aliy NpoeKTa
ABJsIeTCS QU3NUECKUH IKCTIEPUMEHT C MYYKOM fiZiep KCeHOHaA C
sHeprueit 3,6 A 3B, B3auMozeHCTBYIOWUM C MulleHblo (s,
KOTOPBINA Havascs B HOSIOpe U TPOJIOJIKUIICS [I0 KOHLA sTHBAPSI.
CucremMa c6opa JaHHBIX 3apukcupoBasa 507 MUJIMOHOB
B3auMojielcTBUM Xe+Csl. IKCepUMeHT MPOBOJUIICS C MOJHBIM
HabopoOM JIETEKTOPOB, BKJIOYAONIMM B cebsl IMyYKOBbIE
TPEKEphl, LeHTPAJbHYI0 TPEKOBYID CHUCTEMY, COCTOSIIYI0 W3
KpeMHUeBbIX M GEM-zeTekTopoB, BHEIIHHWH  Tpekep,
COCTOSIIMU M3 KaTOZAHBIX CTPHUIOBBIX U JAperdOBBIX KaMep,
BPEMSMPOJIETHYIO CUCTEMY, TPUITEPHbIE JIETEKTOPDI, a TAKMKe
a/IDOHHBIA KaJOpUMETP W TOJOCKONbI JJIST ONpe/ieseHHs
IIeHTPAJIbHOCTH COOBITUH. YCTaHOBKA BaKyyMHOH JIMHUU

Mexay HyknorpoHoM u BM@N 3HauuTe1bHO yMeHblIuga GoH

ny4ka B ieTekTopax BM@N.
[IKK npuHAn K CBefeHUI0 OT4YeT O MOATOTOBKe
TexHuveckoro  mpoekta  (TDR)  3xcmepumeHTta  SPD,

npesactaBaeHHbld A, B. TycbkoBeiM. KoMuTeT oTMeTH.I
Tnporpecc, AOCTUTHYTHIA KoJulabopauueit SPD B moparotroske
TDR Ha ocHOBe pe3y/bTaToB, MOMYYEHHBIX B X0/l Pa3paboTKu
¥ TEeCTHUpPOBAHUSI NPOTOTUNOB nojcucteM SPD u gan psp
pPEeKOMeHJAlMH, O KOTOPbIX MOAPOGHO CKa3aHO B Jpyrou
3aMeTKe B 3TOM HOMepE.

Ha [KK  6bu1n
IJIaHUPyeMbIM HeUTpUHHBIM 3KcniepuMeHTaM COMET u T2K u

ceccuu 3acaymaHbl  OTYETHl 110
JIOKJIaJibl O HAy4HBIX pe3y/bTaTaX, MOJYYeHHBIX TpylnmnaMu
OUAN B akcnepumenTax Ha LHC. [lomumo atoro, KomuteT
paccmoTpes 18 CTeHJOBBIX J[OK/IafZioB, NpPEACTaBJEHHBIX B
pexuMe Zoom-ceccuil MOJIOABIMU ydyeHbIMU U3 JIOBI, JIUT u
JIAT,

Ka4yeCTBOM HPEBEHTaHHﬁ. HO6€‘,E[I/ITeJ'I6‘M l'IOCTepHOfI cecCuu

U 6bl1 BecbMa YAOBJIETBOPEH O6IJ.U/IM XOpoumunm

cTasa cTaxep-uccaenoBateib JIOBI) Kcenus AsnumiuHa c
nokaanoM «MccinenoBanue Koppessiiuu Mex/y KHHeTHYEeCKOH
3Heprueil Tpeka U ero sHepreTU4ecKUM OTKJIUKOM B ZDC B 7-M
ceaHce 3KcrepuMeHTa BM@N», KOTOpBIH OHa MpeJCcTaBUIa Ha
3acemaHuu YdeHoro coBeta OUSIU B dempane 2023 roma. B
YUCI0 MPU3EPOB TaKKe BOILIA MJIAJIIMKA HayYHbIN COTPYAHUK
JlabopaTopuu CBeTiaHa [eprieHGeprep ¢ A0K/IaZOM 0 IPOEKTE
NA64. Tak fepxaTh, JeByLIKH!

Cnenyromasa ceccus IIKK @Y cocroutca 21-22 wuwoHA
2023 roma. KomuTeT BepHeTCS K 0OBIYHON paGoTe 10 OLeHKe
HOBbIX U TNpEACTaBJEHHbIX K TPOAJEHHI0 TPOEKTOB,
0hOpMJIEHHBIX B COOTBETCTBUM C HOBbIMH [lpaBuiamu, c

KOTOPbIMU MOKHO O3HAKOMUTBLCA Ha caiite Jla6opaTop1m.

A. II. Yennakos

magnetic field measurements. The PAC highlighted the
advancement of the MPD team in finding effective solutions to
critical problems arising in many aspects of the detector design,
assembly and commissioning.

The report by M. Kapishin on progress in the BM@N project
was highly evaluated. An important milestone in the
implementation of the project is a physics experiment with a
beam of xenon nuclei with an energy of 3.6 A GeV interacting
with the CsI target. The experiment started in November and
continued until the end of January. The DAQ system recorded
507 million events of Xe+Csl interactions. The experiment was
carried out with a full set of detectors, including beam trackers,
the central tracking system consisting of silicon and GEM
detectors, the external tracker made up of cathode strip and drift
chambers, the time-of-flight system, trigger detectors, as well as
the hadron calorimeter and hodoscopes to determine the
centrality of events. A vacuum line installed between the
Nuclotron and BM@N significantly reduced the beam
background in the BM@N detectors.

The PAC took note of the report on the technical design
(TDR) of the SPD experiment presented by A. Guskov. The
Committee stressed the progress made by the SPD Collaboration
while preparing the TDR based on the results obtained during
the development and testing of SPD prototype subsystems. The
Committee also made a number of recommendations, which are
described in detail in another note in this issue.

The PAC heard reports on the planned neutrino experiments
COMET and T2K and reports on the scientific results obtained
by JINR groups in experiments at the LHC. In addition, the
Committee reviewed 18 poster presentations presented via
Zoom by young scientists from VBLHEP, LIT and DLNP, and was
very satisfied with the overall good quality of the presentations.
The winner of the poster session was VBLHEP research assistant
Ksenia Alishina with the report "Study of the correlation
between the kinetic energy of the track and its energy response
in ZDC during the 7th run of the BM@N experiment", which she
presented at the JINR Scientific Council meeting in February
2023. The winners also included Svetlana Herzenberger, a junior
researcher at the Laboratory, with a report on the NA64 project.
Keep it up, girls!

The next meeting of the PAC for PP will be held on June 21-
22, 2023. The Committee will return to its regular work on the
evaluation of new and submitted for renewal projects prepared
in accordance with the new Regulations, which can be found on

the Laboratory's website.

A. Cheplakov
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133-1 ceccus
YyeHoro cosera

16-17 ¢eBpans 2023 roma mpolwnta ouyepeAHas, 133-s
ceccust YueHoro coBeTa O6beJUHEHHOTO MHCTUTYTA sJlePHBIX
uccneoBaHud. CoBeT 3aceal B 06HOBJIEHHOM COCTaBe, 4JIeHbI
CBeTta paccMOTpenu U 06CYAUJIM TMPOEKT (UHAIBHOW BepCcHU
01752178
npejcraBaeHHbI aupektopoM MHctuTyTa I B. TpyOGHUKOBBIM

HOBOTO CemusieTHero nJIaHa pa3BUTHUS
(m1aH BBIIOXKEH Ha CTpaHUYKe YdeHoro coBeTa B Indico, TaM e
MOXXHO 03HAKOMHUTBCS U C pesoJionuei ceccun). CoCTosoch
TOpXKECTBEHHOE MOJNMCaHUE coralieHus ¢ HanuoHanbHBIM
COBETOM II0 HayKe Y TEXHOJIOTUSIM MeKCUKH.

B TomM, 4TO KacaeTcsi Hay4HO-UCCJIeJOBAaTENbCKUX paboT B
JI®BI, 6bL10 oTMe4yeHo, 4TOo Ha KoMiuiekce NICA k oo
3aBeplIaTcs BCe CTPOUTeJbHble paboThl. CaMbIM  SpPKUM
pesy/nbTaToM C MOMeHTa npejbiayuield Bctpeyn CoBeTa CTalo
NpoBe/ieHre YeTBEPTOro, caMoro JJauHHOro B ucropuu JIPBI
IMKJa paboThl KOMIJIEKCA YCKOpPUTEseH, B pe3y/bTaTe
KOTOpOro Ha nepBoM 3kcnepuMeHTe npoekra NICA - BM@N -
ObL10 HabpaHO 6GoJiee MOJYMUJLIHAPAA GU3NIECKUX COOBITHH,
obujasg AJMTENbHOCTh IMKAa cocTaBuia 6osiee 3200 yacos.
[lofpo6HO O ceaHCe HAMUCAaHO B 3aMeTKaX B 3TOM HOMepe
GrosLIeTe sl

JupekTop
JOCTUTHYThIe COTPYLHUKAMU APYrux jabopatopuil MHcTUTYyTA

TAaK)Ke OTMETWUJI 3HAYMTEJIbHblEe  YCIEexH,
- JIIP (pabora ¢aGpuku CBepxXTskKesablx 3jaeMeHTOB), JIAI
(mpoexkT «baiikan»), INT (cynepkommnbioTep «['oBopyH») u JIH®
(mpoekT «HenmTyH»).

B

TeMaTU4YeCKHUX COBeHLaHPII;’I C HAy4YHbIMH I/[HCTI/ITyTaMI/I )4

sHBape-peBpase  MpoIIa Cepusl  JIBYCTOPOHHUX
YuuBepcuteTaMu KuTag ¢ 1ueabl0 cucTeMaTU3aLUU  yxKe
CYIIECTBYIOLIEr0 NIMPOKOMACIITAOHOTO COTPYAHUYECTBA U
NOATOTOBKH coryialieHus o koonepauuu Mexay OUAN u KHP u
KOOpZMHAILIUKU UCCJIeJOBAHUH HAa BLICOKOM YPOBHE.

Y4eHbIN COBET YTBEPAUJ pelleHUe KIOPU O NPUCYKIEHUU
exerofiiplx npemuit OUSM 3a syymive HayuyHble, Hay4HO-
MeToJMYecKhe U HaydHO-TeXHUYeCKHue MNpHUKJaJHble PaboThl.
[lepByto mpemuio B pasfiesie HayYHO-METOAUYECKUX U HAy4YHO-
TeXHUYeCKUX paboT nosyuuau A. B. Byrenko, A. P. ['anumos,
C. 10. KonecuukoB, 0. A. Kynuenko, K. A. JleBTepos,
B. B. CenesHes, A. . Cuzopos, A. B. Ty3uxkos, A. A. ateeB u
B. C. [lIenoB 3a «Co3aaHue CUCTeM NepeBO/ia HOHHBIX IYKOB B
CHHXpOTpOoHbl  byctep ¥

HyKJIOTPOH ~ YCKOPHUTENBHOTO

kommiekca NICA». [lo3zpasJisiem nobeautesei!

133rd session of
JINR Scientific Council

On February 16-17, 2023 the 133rd regular session of the
Scientific Council of the Joint Institute for Nuclear Research was
held with a new membership. The members of the Council
considered and discussed the final version of the new Seven-
Year Plan for the JINR Development, presented by JINR Director
G. Trubnikov (see the Plan and the Resolution of SC at Indico). A
festive ceremony of signing the agreement with the National
Council for Science and Technology of Mexico took place.

As for the research activity at VBLHEP, it was noted that
specialists will complete the construction of the NICA Complex
in July. The fourth and the longest in the history of VBLHEP
commissioning cycle at NICA was the most striking result since
the previous session of the Council. As a result, during the run of
the BM@N experiment, the first one of the NICA Project,
The

commissioning cycle lasted more than 3200 hours in total. For

scientists collected more than half a billion events.

more information, read other notes of this issue.

JINR Director also noted the significant progress achieved by
the staff of other JINR laboratories - FLNR (the operation of the
Superheavy Element Factory), DLNP (the Baikal-GVD project),
MLIT (the Govorun supercomputer), and FLNP (the “Neptun”
project).

In January-February, a series of bilateral topical meetings
with scientific institutes and Universities of China was taking
place to systematise the already existing large-scale cooperation
and prepare an agreement on the JINR-China cooperation and
research coordination at high levels.

The Scientific Council approved the decision of the jury to
award annual JINR prizes for the best papers in the fields of
scientific, scientific and methodical and scientific and technical
applied research. The First Prize for scientific and methodical
and scientific and technical applied research was awarded to
A. Butenko, A. Galimoy, S. Kolesnikov, O. Kunchenko, K. Levterov,
V. Seleznev, A. Sidorov, A. Tuzikov, A. Fateev, V. Shvetsov for their
work for “Creation of systems of ion beam transfer to the
Booster and Nuclotron synchrotrons of the NICA accelerator

facility”. Congratulations to the winners!

Published by: Joint Institute for Nuclear Research
Joliot-Curie 6, Dubna, Moscow Region, 141980 RUSSIA
Printed by: JINR Publishing Department

Contact e-mail: main-lhep@jinr.ru

16





