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3aceganue KoopauHaAILMOHHOIO0 KOMUTETA
Meeting of NICA Coordination Committee

25 okTs6ps 2024 roja cocTosI0CH O4YepeHOE 3acejaHHe
KoopavnauuonHoro KomuTera Meranpoekta «Kommiekc
NICA», Ha KOTOpOM 06CYK/anach MOJrOTOBKA K TEXHUYECKOMY
nycky Kosutaiizepa B suBape 2025 roza.

OtkpeiBasg 3acefsanue, [. B. TpyGHuKOB pacckasan o
NOJTBEPX/JEHHOM durHaHCHPOBAHUH UHCTUTYTA Ha
6/mkaliiie TpU rofa co cTopoHbl Poccuiickoit Pepepanuy,
Kak 006 OAHOM H3 IMOJIOKUTEJbHbIX pEe3y/JbTaTOB BHU3HUTa
[lpesupenta PO B OUAU. OH Takke OTMETU] yBeJUYEHUE
TeMIOB paboT no coopyxkeHuto Kosutaiifepa mpu akTHBHOM U
HenocpeACTBEHHOM yyacTHX nepcoHaa JI®BI u coTpyaHuKoB
MHOTHX a[MUHUCTPATUBHBIX CIY3KO UHCTUTYTA.

A. B. ByTeHKo chesan coo0ljeHHe MO CTaTyCy OCHOBHBIX
NYCKOBBbIX OOBEKTOB M IUIaHAM IIPOBEAEHUS CeaHCOB Ha
KOMILJIEKCe, B KOTOPOM BbIJeJMJ KPUTHYeCKHe paboThl MO
CO3/JaHUIO0 TEXHOJIOTHYeCKOr0 060pyA0BaHHUS:

— cucTeMa BbIBOZia M3 HykjoTpoHa (Hayajo MOHTaxa -
sHBapb 2025 r.);

— KaHa/lbl TPAHCNOPTHPOBKM MNyyka K3 HykjoTpoHa B
Kosnaiiiep (okoHuaHMe MOHTaXa - Mait 2025 1.);

— cucreMa uHXekuuu B Kosutalzep (Hayano MOHTaxa -
Mapt 2025 1.);

— MarHUTHO-KpUOoCTaTHasg cuctema Kosnaiizepa (roros-
HOCTb K oxJ1axeHuto - eBpanb 2025 1.);

— CHCTeMbl U WHXeHepHas CTpyKTypa Jerektopa MPD
(roTOBHOCTB K TECTOBOW NpHEMKe CUTHAJIOB — Maii 2025 1.);

— cucTeMa KpuoreHHoro obecrneyenus Kosuraiizepa -
KpUOTeHHble TPyOGONpPOBOJAbI OT CATEJVIUTHBIX TIeJHeBbIX
pedpmxeparopoB 10 MKC B oGoux moJykoJblax (Hayauo
UCTbITAaHUH - KOHel| fiekabps 2024 1.).

A. B. ByTeHko TakXe pacckasajl, 4TO B TedyeHHe Tofa
NpoJo/KaeTcs aKTUBHAs paboTa Mo MOArOTOBKe YCKOpUTe el
¥ CHUCTEM MHXEKIMOHHOrO0 KOMILJIeKca /1 PaboThl B pexuMe

A regular meeting of the Coordination Committee of the
mega-project "NICA Complex" was held on October 25, 2024.
The discussion centered on the preparations for the technical
launch of the Collider in January 2025.

Opening the meeting, G. Trubnikov spoke about the
approved RF funding of the Institute for the next three years,
which is the positive outcome of the Russian President’s earlier
visit to JINR. He noted an increase in the pace of construction of
the Collider with the active and direct participation of VBLHEP
staff and employees of many administrative services of the
Institute.

A. Butenko presented the status of the main launch facilities
and plans to perform runs at the complex, highlighting critical
work on the production of the technological equipment:

— Nuclotron extraction system (start of installation -
January 2025);

— beam transport channels from the Nuclotron into the
Collider (completion of installation - May 2025);

— system of injection into the Collider (start of installation -
March 2025);

— magnetic cryostat system of the Collider (cooling
readiness - February 2025);

— MPD systems and engineering (readiness for test signal
detection - May 2025);

— cryogenic support system of the Collider - cryogenic
pipelines from satellite helium refrigerators to MCS in both half-
rings (start of tests - late December 2024).

A. Butenko also reported that during the year, active work
continues on the preparation of accelerators and injection
complex systems for operation in the beam accumulation mode



HaKoOIJIeHUs Nydka Aasa Kostaiiziepa, [JOCTUTHYTa 4acToTa
noBTopeHuit uxekuuit u3 JIYTU B Byctep - 10 I'n.

O61was 3ajepxKa 0 pa3JM4HbIM HalpaBJeHUAM paboT 1o
NOATOTOBKE KOMIUIEKCA K IYCKY COCTaBJAeT Ha TeKyIUH
MoMeHT 1-1,5 Mecsara.

A. B. [lynapeB chenan Jokjaj O MJaHax 3aBepLIeHUS
TeHNOAPSAHbIX paboT B 3haHuu Kosnaiizepa. 1 mapra 2024
roga 6buia odpopmiieHa Mepefiada NpaB U 00sI3aHHOCTEH MO
Jorosopy renepansHoro nogpsaga ot AO «IITPABAT» HoBomy
reHnofpsaguuky 000 «T3C» (TaBpuzpadueproCrpoi, HinkHuit
Hosropog), cpok 3aBepuieHus pa6otr - 1 mapra 2025 roga.
Cefluac BesieTcl paboTa MO 3aK/IIOYEHHUIO JJONOJHUTENBHOTO
cor/ameHus k /loropopy - maaH-rpaguk nNpou3BoJCTBa paboT
npojsieBaeTcs Ha 8 MecsneB 10 30 okTsa6ps 2025 rofa.

B xozme obcyxJeHus peanusalyy TeHNOAPSAAHBIX paGoT
yneHbl KK u nmpescraBuTeny c1yx6 MHCTUTYTa NOAYEPKHYIIHU
HEeoOX0JUMOCTh HMHTeHCHUHUKANMU padoT co cropoHsl 000
«T3C», a Takxe HeOOXOAUMOCTb CKOPEWIIEro BbIMOJHEHHUS
TpeGyrolWuXcs aZAMUHUCTPATUBHBIX MNpPOLEAYP CO CTOPOHBI
OUSIU st obecrniedeHUsT BO3SMOXKHOCTH MPOJOIKEHHS PAabOT Ha
crpoimnomagke Kosnaizepa B mosiHoM o6beMe.

B. B. Mopo3oB caenan fokaaj o006 aKTyalud3aluu
bUHAHCOBBIX PacxofoB MO 6a30BOM KOHOUTYpaLuM NpoeKTa
koMmIiekca NICA.

Tekywasa croumocTs npoekra komiekca NICA onpezesiena
B pasmepe 32 100 muH. py6aeit (17 700 muH py6. - OUAU +
Jpyrue ctpanbl, 14 400 mutH py6. - cpeactea PO).

Cy1iecTByIOT YyeTblpe KaTeropuu GakTopoB, MPUBOASAIIMK K
M3MEHEHHI0 CTOMMOCTH BCEro MPOeKTa:

— BHEIIHE3KOHOMHMYECKHE KOHTPAKThbl C BbIMJIAYEeHHBIMU
aBaHCaMM C HEBO3MOXXHOCTbIO IOCTAaBKM MJIM OTKa30M
NOCTaBIMKOB OT BBINOJIHEHUS CBOMX 00f3aTesIbCTB; TaKHe
KOHTPAKTbl NMPUBOAAT K (QUHAHCOBBIM NOTEPSIM U TpPeOYIOT
TNOKUCKA a/IbTEPHATUBHBIX IOCTABLIMKOB [Jif NpPUOOpeTeHHUs
060py/i0BaHUs Ha 3aMeHy Hell0CTaB/JIeHHOro;

— YAOpOXKaHWe CTOMMOCTH YyXe 3aKJIIYeHHbIX BHeIlHe-

9KOHOMHYECKHX KOHTPAKTOB B CBA3MU C U3MEHEHUEM JIOTUCTUKH
TI0CTAaBOK TEXHOJIOTHYECKOr0 060py0BaHHUS;
YAOPOXXaHMe CTOMMOCTH TEXHOJIOIMYEecKoro 060py-
JOBaHUA B CBA3U ¢ MHQJIALMOHHBIMU HpoueccaMy (AedULUT
NPOJYKIMH ¥ MOCTABLIMKOB, YBeJUYeHHEe CTOMMOCTH TOBapa B
CBA3M C pPHUCKOM TMOCTaBKM M BTOPHUYHBIMH CAHKLHUAMY,
UHGIAIMSA TPOAYKIMH B fostapax CIIA);

— yZl0pOXKaHHUe CTOMMOCTHU CTPOUTEbHO-MOHTAXHBIX PaboT.

OUAW  npepnpuHsAn  Bce  BO3MOXHble — LIard
HMBEJIMPOBAaHUIO U3MEHEHUs CTOMMOCTH NPOeKTa:

— COKpallleHa 4YacTb TEeXHOJIOTMYECKOro o60pyJoBaHUA B
6a30Boil KOHUrypalud BBHUAY HEBO3MOXHOCTH MpPUOO-
peTeHHUs WM NOCTaBKU TAaKOTro 060py0BaHUS;

— yMeHblleHa CTOMMOCTb psifia 06bEKTOB 3a CYeT ONTHU-
MHU3aL{K NPOEKTOB (B YACTHOCTH, KaHAJIOB I MPUKJIAAHBIX
UCCIeJOBaHUH).

[. B. TpyOGHMUKOB OTMETHJ, 4YTO C TOYKM 3pEHHUs
HOpMaTUBHOW 6a3bl OUAM peanusauuss mnpoekTa HJAET
abCoOIIOTHO KOPPEKTHO M IIPAaBUJIbHO, HEOOXOAUMO 3adHK-
CUPOBAaThb OLIEHKY CTOMMOCTH NpOeKTa Ha JaHHbIH MOMEHT U
npouHpopmupoBaTh 0 Hell HabmogaTenbHbiid CoBeT 1 KIIIT.

O6cyxpas kafpoBbid Bompoc, I B. Tpy6HukoB 1 wieHs KK
OTMETHJIH, YTO aAMUHUCTPALMSA UHCTUTYTa BCErJa CTPEMUTCS
NoJ/leP>KUBAaTh KOHKYPEHTHbIE YCI0BUSA AJi1 BCETO IIepCOHaa,
a TaKXe MWCKaTb COBMECTHO C MOZpasjie/leHUsIMU JIoOble
060CHOBaHHbIE MepCOHaJbHblE pelleHHs [Js HpHUBJeYeHHUs
HOBBIX KBaJMUIMPOBAHHBIX cllelraancToB B wrat OUAU.
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C. A. KocmpomuH

for the Collider, the injection repetition frequency from HILAc to
the Booster of 10 Hz was achieved.

The total delay in various areas of work to prepare the
complex for launch is currently 1-1.5 months.

A. Dudarev made a report on plans to complete general
contracting works in the Collider building. On March 1, 2024, the
rights and obligations under the General Contractor Agreement
were transferred from JSC Strabag to the new general contractor
000 TES (Tavrida Energo Stroy, Nizhny Novgorod). The
completion date is March 1, 2025. Now work is underway to
conclude an additional agreement to the Contract - the
scheduled plan is extended for 8 months until October 30, 2025.

While discussing the implementation of general contracting
works, members of the CC and representatives of the Institute’s
services expressed the need to intensify the work on the part of
000 TES, as well as the need for immediate implementation of
the required administrative procedures on the part of JINR to
ensure the possibility to continue work at the Collider
construction site in full.

V. Morozov presented a report on updating financial
expenses for the basic configuration of the NICA complex
project.

The current cost of the NICA complex project is estimated at
32,100 million roubles (17,700 million roubles from JINR +
other countries, 14,400 million roubles from RF funds).

There are four categories of factors leading to changes in the
cost of the entire project:

— foreign trade contracts with advances paid, with suppliers
unable to deliver or refusing to fulfil their obligations; such
contracts result in financial losses and require the search for
alternative suppliers to purchase equipment to replace the
undelivered;

— increase in the cost of already concluded foreign trade
contracts due to changes in the logistics of technological
equipment supplies;

— increase in the cost of technological equipment due to
inflationary processes (shortage of products at suppliers,
increase in the cost of goods due to delivery risk and secondary
sanctions, inflation of products in terms of the US dollar);

— increase in the cost of construction and installation works.

JINR has taken all possible steps to offset the change in the
cost of the project:

— the number of technological equipment in the basic
configuration has been reduced due to the inability to purchase
or supply it;

— cost of a number of facilities has been reduced through
project optimization (in particular, channels for applied
research).

G. Trubnikov noted that in terms of the JINR regulatory
framework, the project is being duly implemented. It is
necessary to fix the estimate of the project cost at the moment
and inform the Supervisory Board and CP about it.

Discussing the personnel issue, G. Trubnikov and the CC
members noted that the Institute’s Directorate always strives to
maintain competitive conditions for all personnel, as well as to
seek, together with the departments, any reasonable personal
solutions to attract new qualified specialists to JINR.

S. Kostromin
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Ectb 4,5 KHa coneHonae MPD!
Got 4.5 Kat MPD solenoid!

2024 roj MOXHO CYMTATb IVIaBHBIM TOJOM JJIs1 CHCTEMBI
KpHOTEHHOTO obecredyeHuss jetekropa MPD, koTopeii B
Jlekabpe 3aBepLIMJICS OXJaX/JeHHEeM 0 paboyux TeMIepaTyp
okoJio 4,5 K ero k/o4yeBoro 3jseMeHTa — CBEPXIPOBOASLIETO
coseHouzia U3 NbTi/Cu. CBepXnpOBOASIIMX MAarHUTOB TaKHX
pa3MepoB (asuHa - 7 M, fuaMeTp - 5 M) B Poccuu U cTpaHax-
yyactHuax OUAM  po cux mop He  c0O3/aBajloCh.
[lpoekTupoBIMKOM BbicTynuaa KomnaHusg 000 «Hesa-
MarHuT», a M3rOTOBUTeJEM - HUTaJbsHCKasg KoMmaHus ASG
Superconductors. CucTeMy KpUOT€HHOTO ¥ TEXHOJIOTUYECKOTO
obecnevyeHust pa3paboTanu U 3amycTHau crnenuaauctsl JIPBI.
B cocTaB CHOpOEKTHPOBAHHOTO M 3amylleHHOTO B pPaboTy
KOMILJIEKCA BXOJUT CaM COJIEHOWJ C TpybOmpoBoJaMu H
KOJIJIEKTOPaMHM, KOHTPOJIbHBIN /lbloap, ABJSOmUACA 6ydepoMm
[/ BBOJA KPUOTEHHBIX JKHJKOCTEH M TOKa B COJIEHOWJ,
CaTe/UIUTHBIN  pedprkepaTop, 06ecneduBaIMUNA  MOAAYY
rejus C 33laHHbIM pacXoZoM M TeMIlepaTypoH, cucTeMa
peryJMpoBaHusl TeMIIepaTyphl a30Ta [Jis TEIJIOBbIX 3KpaHOB
COJIEHOM/IA, KPUOTEHHbIE TPYOONPOBO/ibl, EMKOCTH XpaHEHHUS U
BbIJaYMl TeXHUYECKUX [a30B, BaKyyMHas CHUCTeMa, CHCTeMa
yOpaB/leHUsT W 3alUThL. IJTO 000pyAOBaHME [IOJDKHO
obecrnevynBaTh 3aJjaHHble 3aBO/JOM-U3TOTOBUTENEM YCIOBUS 10
CKOpOCTH oOxJax/JeHuss He 6Gosee 1,5 K/4yac u pasnHuny
TeMIlepaTyp CBepXNpoOBOAsALLed KaTywku B npegenax fo 30 K.

llocne ¢eBpans 2022 roma 3apyOexHble KOMITAHUH-
W3TOTOBUTENM  KPHOTEHHBIX TpPYGONpPOBOJAOB,  €MKOCTEH,
pedpixepaTopa W COJEHOMJA He BBINOJHUJIM CBOHX

00653aTe/IbCTB U BBIIIM M3 NpoekTa. YacTb 060pyA0BaHMSA
Obula pa3paboTaHa 3aHOBO, a 3aKa3bl pasMellleHbl Ha
npousBoAcTBax B P®. HaubGosibliyio CJI0XKHOCTb BbI3bIBaJa
paboTa ¢ MporpaMMHBIM 0GecriedeHUeM COJIEHOUAA, TOCKOJIBKY
JOCTyl K HeMy cTal HefocTyneH. [lpobiemy pemuio
npussedeHrne kommaHuu 000 «CucTeMbl pacIIMpeHHOTO
JuanasoHa», Kotopas obecrneuyua paboty I10, oTo6paxaromyo

The year 2024 can be considered the main year for the
cryogenic support system of the MPD detector, which ended in
December with the cooling to an operating temperature of about
4.5 K of its key element - NbTi/Cu superconducting solenoid.
Superconducting magnets of such dimensions (length - 7 m,
diameter - 5 m) have not been produced in Russia and JINR
Member States so far. The company responsible for design was
LLC Neva-Magnit, and the production was carried out by the
[talian company ASG Superconductors. VBLHEP specialists
developed and launched the system of cryogenic and
technological support. The designed and commissioned complex
includes the solenoid with pipelines and manifolds, the control
Dewar, which is a buffer for the input of cryogenic liquids and
current into the solenoid, a satellite refrigerator providing
helium supply with a given flow rate and temperature, a
nitrogen temperature control system for the solenoid thermal
shields, cryogenic pipelines, storage and supply tanks for
technical gases, a vacuum system, and a control and protection
system. This equipment will provide factory-defined conditions
for a cooling rate of no more than 1.5 K/hour and a temperature
difference of the superconducting coil up to 30 K. After February
2022, the foreign companies-manufacturers of cryogenic
pipelines, tanks, the refrigerator and the solenoid failed to fulfill
their obligations and withdrew from the project. Some of the
equipment has been redesigned, and orders were placed at the
production facilities in the Russian Federation. The most
challenging part was the solenoid’s software, as access became
unavailable. We resolved this issue by bringing in LLC Extended
Range Systems Limited, who provided a software solution that
allows us to monitor all vital solenoid parameters (temperature,
pressure, helium and nitrogen levels, water cooling, strain
gauges, current sensors, etc.). Figure 1 shows the main screen of

s s

Status LHe ()

CHANGE POLARITY <=

Puc. 1. I'nasHulii 3kpan cucmemvlt ACY conenouda MPD.
Fig. 1. The ACS main screen of the MPD solenoid.
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Puc. 2. Texnosozuveckas naamgopma MPD (8ud csepxy).
Fig. 2. MPD technological platform (top view).

BCe JKM3HEHHO Ba)KHble MapaMeTpbl paGoThbl COJIEHOUAA
(TemmepaTypy, AaBleHHe, YPOBHU Tesusl U a30Ta, BOASHOE
OXJIaXK/leHre, TeH304aTYMKY, JaTYMKU ToKa U T.j.). Ha Puc. 1
NpeAcTaBJeH  [JIaBHBIM  3KpaH  onepatopa.  /laHHBIe,
[IOKa3aHHble Ha JKpaHe COOTBETCTBYWT CTaLMOHAPHOMY
peXuMy paboThbl COJIEHOH/A, OXJIAXKAEHHOMY JI0 TeMIepaTyp
CBEPXIIPOBOJUMOCTH B iekabpe 2024 rozja. U3 pucyHka BUAHO,
YTO KaTyllKa oxJaxzAeHa 1o ~4,5 K, a30THble 3KpaHbl Ha
yposHe 85 K, Bakyym BHyTpH cosieHouga 7-10°8 mbap.

Ox/a/ileHHI0 COJIEHOMZA [0 TeMIepaTyp >KUJKOTo Tesus
TpeJlecTBOBAJIO OXJaX/JeHUe J10 a30THBIX TeMnepaTyp (80 K).
B nmekabpe 2023 roma ObUIM CO6paHbI, MPOTECTHPOBAHBI M
COeJMHEHbl MeXZAy CO60M OCHOBHble Y3/l KpPHOTeHHOH
CUCTeMbI oxJakaeHuss MarHuta MPD (Puc. 2). [IpuHuMas Bo
BHUMaHHE OTCYTCTBUE MAruCTPaJbHBIX TPYGONPOBOAOB
»KUJIKOTO Tesiusl M a30Ta Kak MUHUMYM Ji0 oceHu 2024 roga,
ObLJIO MPUHATO pellleHHe MPOBECTH KOMILIEKCHbIE UCIIbITAaHUS
KpHuoreHHo cuctembl MPD B pexxuMe a30THOr0 OX/aXJeHUA U
[OJIYYUTb TEMIIEPATYPY CBepxnpoBoAAwui katywky 80 K. Jis
3TUX  WUCObITAaHUH  pa3paboTald  BpEMEHHYH  CXeMy
obecriedeHUs] a30TOM KpuoreHHoit cucrembl MPD ot
MOOUJIBHOTO TaHKa, U B ¢peBpasie - MapTe 2024 rofa coeHOU],
ob1 oxnaxgeH Jo 80 K. B aToMm 3kcmepuMeHTe O6bLIM
OXJIaX/leHbl a30THble 3KpaHbl M CaM COJIEHOMJ, a TaKxe
NpoBeJieHa NPoBepKa alropuTMOB paboThl pedpukepaTopa U
KOHTDOJIBHOTO /Iproapa.

[IpoBefieHbl OLIEHKM TEMJONPUTOKOB, ONTHMMHU3UPOBAH
pexXuM paboThl 6€3 UUPKY/IALMHY reJs 0 KaTyLIKe CONMeHOn/a
TOJIBKO 110/} a30THBIMU 3KpaHaMH, CMOZeJIMPOBaHbl Pa3JINyHbIe
aBapuiHble cuTyauud. ONTHUMHU3anus mpolecca paGoThl
COJIEHOW/IA TOJIbKO 10/, a30THBIMHU 3KpaHaMu 0e3 OTelsIeHHs
UMeeT BaXKHOe 3HauyeHHe, CBS3aHHOE C MpPOJJIeHHEM
’KU3HEHHOTO LMKJ/a CBEpPXIPOBOASAIIETO COJEHOUA], KOTOPbIH
3aBUCUT OT KOJMYECTBA LMKJIOB OTEIUVIEHUS U OXJAXKJEeHHS.
[Ipy fanpHeleN 3KCIIyaTalluu OTelJeHHe [0 TeMIepaTypbl
OKpyXawlledl cpefipl IJIAaHUPYeTC TOJbKO IIpPU KpalHel
He06X0JUMOCTH.

Jns 3TOro cnenuManUcTaMM KOHCTPYKTOPCKOTO 610po U

rpynnbl  mycka coseHouga JI®OB3  6bula  paspaboraHa
VHUKa/JbHasi CUCTeMa IOJBECOB M THOKUX TpPyGONpPOBOAOB
CHaOXEHUS  COJIEHOM/JA  KPUOTEHHBIMH U TeIJIbIMH

KUZIKOCTIMU U razaMu. OHa 103BOJISIET NlepeMelaTh MarHUT BO
BCeM ero paboyeM Auamna3oHe nepemeleHus (12 MeTpoB) oT
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the operator. The data shown on the screen corresponds to the
stable operation of the solenoid, cooled to superconductivity
temperatures in December 2024. The figure shows that the coil
is cooled to approximately 4.5 K, the nitrogen shields are at 85 K,
and the vacuum inside the solenoid is 7-10-® mbar.

Cooling of the solenoid to liquid helium temperatures was
preceded by cooling to nitrogen temperatures (80 K). In
December 2023, the main components of the cryogenic cooling
system of the MPD magnet were assembled, tested, and
interconnected (Fig. 2). Taking into account the absence of liquid
helium and nitrogen trunk pipelines until at least autumn 2024,
it was decided to perform comprehensive tests of the MPD
cryogenic system in nitrogen cooling mode and obtain a SC coil
temperature of 80 K. For these tests, a temporary scheme was
developed to provide nitrogen to the MPD cryogenic system
from a mobile tank, and the solenoid was cooled to 80 K in
February - March 2024. In this experiment, the nitrogen shields
and the solenoid were cooled, and the algorithms of the
refrigerator and control Dewar were tested.

Heat gain was evaluated; the operation mode was optimized
without helium circulation through the solenoid coil, with only
nitrogen shields, and various emergency situations were
simulated. To optimize the solenoid operation with only
nitrogen shields without warming is crucial because it extends
the SC solenoid life cycle, which depends on the number of
warming and cooling cycles. In future operations, warming to
ambient temperature is only planned if absolutely necessary.

For this purpose, specialists
department and the VBLHEP solenoid launch group have
developed a unique system of suspension and flexible pipelines
for the supply of cryogenic and warm liquids and gases to the
solenoid. The system enables the magnet to move across its
entire 12-meter operating range, from the "assembly” to the
"beam" position, without disconnecting it from liquid or gaseous
nitrogen, pipelines for direct and reverse helium flows,
compressed air systems and power supply (Fig. 3). According to
the results of tests of the solenoid at nitrogen temperature, it
was discovered that there were no "cold" leaks, and an increase
in temperature is no more than 1 K/day when operating with

from the Construction
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Puc. 3. Cucmema nodeecog u eubkux mpy6onposodos (menvix u
KpUO2EeHHbIX) N00a4U UHXCEHEPHbIX pecypcos coeHouda MPD.
Fig. 3. System of suspension and flexible pipelines (warming and
cryogenic) for supplying engineering resources to the MPD solenoid.



TI0JIOKEHHUS «COOPKay» /10 TIOJIOKEHHUS «IIYYOK», He

OTKJII0Yas €ero OT KUAKOTO MM Ta3006pa3HOro a0
a30Ta, TPyOONPOBOAOB NpPSAMOro U 06GPaTHOro i
I0TOKOB TeJHsd, CUCTEMbl CKaTOIO BO3ZyXa U
snexktporutanust (Puc. 3). Tlo pesynbratam [ ioow
WCTIBITAaHUH coJleHou1a npu a30THOM ~ g
TeMmnepaType ObUIO YCTaHOBJIEHO OTCYyTCTBHE 5
«XOJIOJHBIX» Tedell, a TOBbIIeHNe TeMIePaTyphl, ‘ZZZ:Z
TIpH BbIZiePKKe TOMBLKO 110/, a30THBIMU 3KpaHaMH, soco
cocrasaseT He 6osee 1 K B cyTkm. '

0,000

B xojme wucnelTaHuid coseHouga MPD B
deBpase - mapte 2024 roza 6bLIH BhISBJIEHBI P
HEIOCTAaTKOB U HEOOXOJUMOCTh Z0PaGOTOK AJis
TOJIyYeHHs JIOTIOJIHUTENBHOTO o6beMa
uHOpPMaLUK O COCTOSTHUM MarHuta MPD u ero
3JIEMEHTOB B Iporecce oxJaxAeHUsd. Tak,
00JbLION 3ajjadell cTasa MOJHAs IepepaboTKa
yIpaBAOLLero " BU3YaJIM3aLIOHHOTO
060pyZ0BaHNs U NMPOrPaMMHOr0 06ecreyeHUs! CaTeJIMTHOTO
pedpukepaTopa, KOTOpoe He Y[OBJIETBOPSAIO TpebOBaHUAM
CTabUJIbHOCTH " TJIaBHOCTH peryJimpoBoK
TIHEBMO3/IEKTPUYECKUX KPUOTeHHbIX BeHTU/1el. HecTabuibHas
paboTa BeHTWJed MoIJa NMPUBECTH K HEKOHTPOJMPYEMOMY
MOJ'beMY /JaBJIEHUS B TEJIMEBON M a30THBIX MOJOCTSIX CUCTEMB,
BbIlIE PAb0YMX [JaBjaeHUH. [Ipy 3TOM 0COGEHHO OMAaCHBIMU
SBJISIICh TIPOLIECCHI Ilepexojia rasa B MapOo-XKUAKYI HIIH
*®uzKyto dasbl. BBusy storo, 3a jsieto - oceHb 2024 roza Gblia
BbIMOJHEHA ~ paboTa 1Mo  MIyOOKOM  MoJepHHU3alUU
yIpasJisiioliero 06opysoBanus pedpuxeparopa ¢ pa3paboTkon
HoBoro I1kada ympaBleHUs U  BHeApPEHHWEM  HOBOrO
NPOrpaMMHOr0 06ecriedyeHUs] C BO3MOXKHOCTbIO PYYHOTO U
aBTOMaTHYeCKOro pexuMa paboTbl. Kpome 3Toro, 6blau
YCTaHOBJIEHB] [IOMOJIHUTE/IbHBIE JAaTYUKU TeMIepaTypel Ha
CBEpXNpoOBoJsALIMe Kabesu B HauboJjee TelIOHArpPy:KEHHOM
y3Jle BBOJA TOKa M KPHOTEHHBIX JXWAKOCTEH, BHYTPH
KOHTpOJIbHOTO /lptoapa. B aToT ke mepuog 6bLIM MpOBeieHBI
paboTel MO0 J0OpaGoTKe ¥ JIOKAJbHOHW aBTOMAaTH3alUu
000py0BaHUS  CUCTeMbl  oxyaxzaeHus. 20  ceHTAGPS
3aKOHYMJICS MOHTAX UM MCIbITAHUSI MarkuCTPajJbHOr0 a30THOTO
Tpy6ompoBoga AjauHOM Gosee 100 M, MO3BOJAIIIErO
00'beIMHUTh KPUOTEHHYI0 CUCTEMY MarHUTa U a30THble TaHKU
25 ™% Tak, K Hos6pio 2024 roja OCHOBHbIE 3JIEMEHTBI
KPUOTEHHOU CHUCTeMbl GbLIM COOpaHbl U FOTOBBI K paboTe B
IITaTHOM peXuMe, KpOMe OTCYyTCTBYIOLIEr0 MarkCTpPajJbHOro
reJI1eBOro TPy6oONpoBOZAa C a30THBIM 3KpaHOM. [loaTomy Aus
BBINOJIHEHHS IJIaHAa-rpadyKa MyCKOHaJQJOYHBIX paboT Ha
MarHute MPD 6b1J10 IPUHATO pellleHHe IPOBECTH OXNaxK/eHHe,
UCIO/b3ysl BPEMEHHBbIH, 0o0Jiee KOPOTKUH Tpy6GONMpoBOf,
pa3MecTHB pe3epByap C JKHJKAM TeJdeM Ha MOJbeMHOH
miaTgopMe, PacloNOKeHHOU B HENOCPeJCTBEHHON GJHU30CTH
0T cojieHoUJa. 6 Hos6ps 2024 roja HayanoCh OXJAKJEHUE
conienonia MPD oT koMHaTHOM TeMIepaTyphl 10 TeMIIEPaTypbl
KUJKOTO Tresus; rpaduK XoAa OXJaxJeHus INpejcTaBjeH Ha
Puc. 4.

W3 rpaduka BHJHO, UYTO OXJQKJEeHUe OT KOMHATHOU
TeMIepaTypbl 10 a30THOM A/uJ10ch 15 AHEeH, KaK U B MPOLLIbIA
pas. [lanee coseHouy, B TedyeHUU 6 JHe# OblL1 BbIAEPKaH MU
temnepatype 80 K g ee BbIpbIBaHUS IO BCeMy 006beMy
CBEpXIPOBOJALIeH KaTYLIKU. 3aTeM ObUI NPOU3BEJEH Nepexos
OT a30THOTO OXJXAEHWsS Ha TeJMEeBbd, U 4 Jexabps OblIH

MPD Solenoid cooling schedule

21.11.2024
10.12.2024

Time, days

Puc. 4. T'pagux oxaaxcdeHus coseHoudaabHozo mazHuma MPD
Jo Temnepatypsl 4,5 K B Hosi6pe-gekadpe 2024 roza.
Fig. 4. Graph of the MPD magnet cooling to a temperature of 4.5 K

in November-December 2024.

only nitrogen shields.

Tests of the MPD solenoid in February - March 2024
revealed a number of shortcomings and needed improvements
in order to obtain additional information about the state of the
MPD magnet and its elements during the cooling process. Thus,
a major task was a complete redesign of the control and
software of the satellite
refrigerator, which do not meet the requirements of stability and
smoothness of adjustments of pneumoelectric cryogenic valves.

visualization equipment and

Unstable operation of valves could lead to uncontrolled pressure
rise, above operating pressure values, in helium and nitrogen
cavities of the system. The phase changes from gas to vapour-
liquid or liquid were particularly dangerous. For this reason,
during summer - autumn 2024, a significant upgrade of the
refrigerator control equipment was carried out with
development of a new control cabinet and introduction of new
software adapted for manual and automatic operation mode.
Furthermore, the team installed additional temperature sensors
on SC cables in the most heat-loaded unit of current input and
cryogenic liquid injection, inside the control Dewar. At the same
time, work was carried out to finalize and locally automate the
cooling system equipment. On September 20, the installation
and testing of the main nitrogen pipeline with a length of more
than 100 m was completed, allowing to connect the magnet
cryogenic system and 25 m? nitrogen tanks. Thus, by November
2024, the main elements of the cryogenic system were
assembled and ready for stable operation, except for the missing
helium trunk pipeline with nitrogen shield. Therefore, in order
to meet the MPD magnet commissioning schedule, it was
decided to carry out cooling using a temporary, shorter pipeline
by placing a liquid helium tank on a lifting platform located in
close proximity to the solenoid. On November 6, 2024, cooling of
the MPD solenoid from room temperature to liquid helium
temperature began. The graph of the cooling progress is shown
in Figure 4.

The graph shows that cooling from room temperature to
nitrogen temperature lasted 15 days, the same as last time. After
that, the solenoid was kept at 80 K temperature for 6 days for
temperature leveling all over the SC coil. Then the mode was



YCIEIHO JIOCTUTHYTHI paboune TeMIepaTyphl
cBepxmpoBojsdllero kabens 4,5-6 K (Puc. 5). Baarogaps
npopaboTKe U ONTHMHU3ALMU Pas/IUYHBIX MPOLECCOB PabOThI
060pyZl0BaHUS, COJIEHOU], B TeuyeHUH 15 nHel HaXoAuJcs MpH
pabounx  Temmeparypax.  CyllecTBeHHbIX  KoJjebGaHUH
TeMIlepaTypbl 3a BpeMs paboThl B CTALlIOHAPHOM peXUMe He
MPOUCXOAMJIO, «XOJOAHBIX» TeUed W YXy[UIeHHs BaKyyMma He
HabJ10/JaJ10Ch.

[locko/ibKY ceAyroWui sTal NOATOTOBKU — 3TO BBOJ, TOKQ,
ocoboe  BHUMaHUE  yAeJWIM  TOAGOPY  ONTHMAaJbHBIX
MapaMeTpoOB Pacxo/ia XUAKOro re/iusl U 0TpabOTKU aJropuTMa
3aMeHbl IeJIeBbIX TAHKOB 6€3 0CTAaHOBKH LUPKY/IALMHU IeJius U
OTeIJIeHUs] MarHuTa. B pe3ysnbTare yganoch nofobpaTb Takon
pexxuM paboThl, IPY KOTOPOM 3aMeHa TaHka LHe 3aHuMaeT He
6oJiee 70 MUHYT, a CpeJHUH pacxo[ ®KUAKOro resnus He 6oee 80
- 100 Js1i/4 B cTalIOHAPHOM PEXUMe PaGOThL. ITH MapaMeTpPhl
N03BOJIAIOT NPOM3BECTH 3aMeHy TaHKa LHe 6e3 ocTaHOBKH
OXJXKJEHHUS COJIEHOMJa, OCTaBasAd ero npu paboveid
TeMIeparype.

[lpomo/mkuinch paGoThl MO O06BSI3KE CUTHAJIBHBIMHA H
MUTAOMUMHI KabeasiMU UCTOYHUKOB MO/la4y TOKA B COJIEHOUJ
U KOPPEKTHpYIOI[Me KaTyIIKH, BHELIHEro CONpPOTUBJIEHUS
pa3psKd U JAaT4MKa CpbiBa CBepxmpoBoguMocTd (Puc. 6).
Co6paHa, NPOXOAUT THApABIMYECKHEe UCTIBITAHUA U IPOMBIBKY
CHCTeMa BOJASHOIO OXJaX/eHHWs MWCTOYHUKOB MHUTAHUA MU
KOppeKTUpylomux Katymek. B  ¢eBpane 2025 roja
IJIaHUpYeTCsl cOOpaTb OOBeMHBI W3MepUTesNb MarHUTHOrO
10/ U HayaTh paboTy [0 NMOCTPOEHHUI0 KapThl nmosis. Hapsaay c
06beMHBIM M3MepUTeJeM pa3pabaThlBAIOTC CTALMOHAPHBIE
MOHMTOPBI 110J151, KOTOPbIe 6YAYT YCTaHOBJIEHbI HA BHYTPeHHeH
MOBEPXHOCTH KOXXyXa COJIEHOUA. ITH JATYNKU UM MOHUTODBI,
B OCHOBY KOTODBIX BXOAAT AAT4YUMKH X0J1a, GYAyT HU3MEPATb
cocrapsAwiyd Br/Bz u mo3BosAT HAcTpauBaTb TOKH B
KaTyllKax [/ MO0Jy4eHUs HWAEHTUYHOTO MOJf, AdXe MpU
LIMKJIM4YeCcKo} Mmojiaye/BbIBOJIE TOKA.

Kosunektus rpynnsl Ne1 HIOM/], 3anuMatoleiics c6opkoit
U MyCKO-Ha/laZloyHbIMU paboramu MarHuta MPD (Puc. 7),
6/1aroJapuT  HayaJbHMKAa IPOU3BO/CTBEHHO-KPUOTEHHOr0
otfena CraHuciaaBa bensieBa 3a aKTHBHOe ydyacTHe B
opraHusanuy GecrnepeGoOWHON Moja4YM KUJKOTO as3oTa U
JIOTUCTHKe IepeMelleHUs] TeJHeBblX TaHKOB, COTPYAHHMKOB
otnena HUKO, obecreyuBIIMX CBOEBPEMEHHYI0 3alpaBKY

Puc. 6. Bud ceepxy Ha wiuHonpogod, coeduHAWULl 8HeWHee
conpomusieHue pa3psidku (dump resistor), KOHMPOAbHbIL
Jvtoap coseHouda u UCMOYHUK NUMAHUS.
Fig. 6. Top view of the busbar connecting the dump resistor, the
control Dewar of the solenoid and the power supply.

1o Techmalagies

sepam

AD34 - GENERAL -PS Master Faut
AD31 -GENERAL - SCPS Faut

Puc. 5. Temnepamypul cgepxnposodsweti kamywku
8 CMAYUOHAPHOM pedcume pabomel.
Fig. 5. Temperatures of the superconducting coil
under stable operation.
switched from nitrogen cooling to helium, and the SC cable
successfully reached operating temperatures of 4.5-6 K on
December 4 (Fig. 5). With the team working through and
optimizing the various equipment processes, the solenoid was at
operating temperatures for 15 days. There were no considerable
temperature fluctuations during the stable operation, no “cold”
leaks and vacuum deterioration were observed.

Since the next stage of preparation is current input, the focus
was on the selection of optimal parameters of liquid helium flow
rate and working out the algorithm of helium tank replacement
without stopping helium circulation and magnet warming. As a
result, it was possible to select such a mode of operation, at
which the replacement of the LHe tank takes no more than
70 minutes, and the average liquid helium flow rate is no more
than 80-100 1/h in the stable mode of operation. These
parameters make it possible to replace the LHe tank without
suspending the solenoid cooling, leaving it at operating
temperature.

The work continued on connecting signal and supply cables
to the sources of the current supply to the solenoid and
correction coils, the dump resistor and the quench detection
sensor (Fig. 6). The system of water cooling of power supply
sources and correction coils is assembled, and is currently
undergoing hydrostatic tests and flushing. In February 2025, it is
planned to assemble the magnetic field volume meter and start
measuring the magnetic field map. Along with the volume meter,
stationary magnetic field monitors are being developed that will
be installed on the inside of the solenoid cover. These sensors or
monitors, which are based on Hall sensors, will measure the
Br/Bz component and will allow adjusting the current in the
coils to produce an identical field, even with the cyclic current
input/output.

The team of group 1 of SEDMPD engaged in the assembly
and commissioning of the MPD magnet (Fig. 7) would like to



TaHKOB >KUJKUM TeJIMeM, CTYAEHTOB W COTpyAHUKOB HUAY
MUOU u CIIGLY, ABAAWMMXCA YYaCTHUKAMU KOJJIabOpaLuu
MPD, 3a yyacTue B paboTe CMeH MpU OXJAXKAEHUH, a TAKKe
Cepresa lepacumoBa u EBrenuto bessieBy, conpoBOXAar0luX
NPOEKT B paMKax KOHCTPYKTOPCKHUX pa3paboToK.

K. A. Myxun

Puc. 7. Koanekmue epynnut Ne1 8akyyMH020 U KpUuO2eHHO20
o6opydosanus coneHouda MPD omdena H3OM/] JIPBI,
3aHuMaroweticst Nycko-Haaadkoll coneHoudanbHo20 MazHumda.
Cnesa Hanpaso: bapamos PycaaH, Tepewun [Jmumputi,
Hosocenoe Baaducaas, CmensHckuii HeaH, MypaskuH Eezop.
Fig. 7. The team of group 1 of the MPD solenoid vacuum and
cryogenic equipment (SEDMPD), which is engaged in the
commissioning of the solenoid magnet. From left to right:
Ruslan Baratov, Dmitry Tereshin, Vladislav Novoselov,
Ivan Smelyansky, Egor Muravkin.

thank Stanislav Belyaev, Head of the Production and Cryogenic
Department, for his active participation in the organization of
continuous supply of liquid nitrogen and logistics of helium
tanks movement, SRCD employees who ensured timely filling of
the tanks with liquid helium, students and employees of NRNU
MEPhI and SPbSU, which are members of the MPD
Collaboration, for their participation in the shift work during
cooling, and Sergey Gerasimov and Evgeniya Belyaeva who
supported the project within the framework of design
developments.

K. Mukhin

Hosoctu Kosuna6opanuun BM@N
News from BM@N Collaboration

B 2024 ropay B xxypHase NIM A 6bu1a ony6/MKOBaHa CTaThs,
OIMKMCBIBAIOIIAS MOJHYI0 KOHQUIypanuio AeTeKTopoB BM@N B
XoJle MpOBeJieH!s NepBoro $pU3UYECKOro ceaHca 0 U3y4eHHUIo
B3aUMOJeNCTBUY sifiep KceHOHA ¢ MulieHbto Csl (Puc. 8).

[losydeHbl npeBapUTeibHble QU3MIECKUE Pe3yIbTaThI 110:
M3y4eHUI0  TpOLEeccoB  00pa3oBaHUS  NPOTOHOB,
[leUTPOHOB U TPUTOHOB B aprOH-siZl€PHbIX B3aUMOAEHCTBHUSAX
npu 3Hepruu nydka 3,2 A-T'sB (Puc. 9);

M3MEepEeHUI0 HAMpaBJeHHOr0 MOTOKAa IPOTOHOB BO

In 2024, a paper was published in NIM A describing the full
configuration of the BM@N detectors in the first physical run in
the interactions of the Xe ion beam with a Csl target (Fig. 8).

Preliminary physical results were obtained:
— in the study of the production of protons, deuterons and
tritons in argon-nucleus interactions at an energy of 3.2 A-GeV

(Fig. 9);
— in the study of the direct flow of proton in Xe+Csl
interactions at an energy of 3.8 A-GeV (Fig. 10);

Magnet SP-£41 (0
Vacuum Beam Pipe (1)
BC1, VC, BC2 (2-4)
SiBT, SiProf (5, 6)
Triggers: BD + SiMD (7
FSD, GEM (8, 9)

CSC 1x1 m* (10)

TOF 400 (1)

DCH (12)

TOF 700 (13)

Scwall (14)

FD (15)

Small GEM (16)

(SC 2x1.5 m* (17)

Beam Profilometer (18)
FOH (19)

FHCal (20)

HGN (21)

D00 D RO OOODBEEBEEERO

Puc. 8. Konguzypayus demekmopog BU@N 60 8pems ceaHca no udyyenutro saaumodeticmsuti Xe+Csl.
Fig. 8. Configuration of the BM@N detectors in the Xe+CsI run.

7



Ar+C—d+X, cent<d0%
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DCMSMM x 4
—— PHQMD x4

Ar+Al>d+X, cent<40%
e BM@N preliminary
DCMSMM x 4
——— PHQMD x 4

— in the study of neutron
emission at large angles in
Xe+Csl interactions at an energy
of 3.8 A-GeV (Fig. 11).

The BM@N physical results

e

.
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——— PHQMD x 4
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were presentedat a meeting of
the Physics
Russian Academy of Sciences in
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—— PHQMD x 4

Section of the

Dubna, as well as such

L L L
Ar+Pb—d+X, cent<40%
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DCMSMM x 4
= PHQMD x 4

dy

T[T [T

Puc. 9. Bbixodbl detimporos 6 3agucumocmu om 6bicmpomul (y) 8 ap2oH-s10epHbIX
e3aumodelicmsusix npu aHepeuu nyuka 3,2 A-IsB npu yenmpaavHocmu 0-40%.
[losyueHHble pe3yabmamsl cpagHusarmes ¢ npedckasanusmu modenetiDCM-SMM u PHQMD.
Fig. 9. Deuteron yields as a function of rapidity (y) in argon-nucleus interactions
with 0-40% centrality at an energy of 3.2 A-GeV.

The results are compared with predictions of the DCM-SMM and PHQMD models.

B3auMojeiictBusax Xe+Csl nmpu aHepruu mydka 3,8 A-T3aB
(Puc. 10);

— M3Y4YeHHI0 3IMUCCUM HEHTPOHOB MOJ GOJIBIIMMU YIJaMU
BO B3auMojeiicTBusax Xe+Csl npu sHepruu nydka 3,8 A-I'aB
(Puc. 11).

Qusuyeckne pe3yabraThl 3KcmepuMeHTa BM@N  Gbutu
npe/cTaBJieHbl HA HAy4HOU ceccuu ceKuuu saepHoit ¢pusuku OPH
PAH B [lyOHe, a TakXe Ha TakuxX KoHdepeHIUsX, Kak «dgpo-
2024» B [ly6ne, «CtpykTypa AfpoHOB W DyHiaMeHTaJbHbIE
BsaumopeiictBusa (HSFI'2024)» B Tatuune u ICPPA-2024 B
Mockse. B ob6weit cnoxHoctn B 2024 roxy ¢usnyeckue u
MEeTO/[0JIOTHYECKHEe Pe3yJIbTaThl 3KcnepuMeHTa BM@N Gbuin
npefctaBiedsl B 20 J0KMajax Ha  MeX/AYHapOJHBIX
KOHepeHIUsX 110 PU3MKE.

C 8 mo 10 okTsa6ps 2024 roga B JI®BI nmpouwio 13-e
KoJIJIabopaljMOHHOE COBellaHue 3KcnepuMeHTa BM@N.
Ha coBeljaHud OYHO U JUCTAHLMOHHO

conferences as Nucleus-2024 in
Dubna, the Hadron Structure and
Fundamental Interactions Inter-
national Conference (HSFI-2024)
in Gatchina and ICPPA-2024 in
Moscow.In total, the physical and
methodological results of the

BM@N experiment  were
presented in 20 reports at
international  physics  confe-

rences in 2024.

On October 8-10, 2024 the
13th  BM@N  Collaboration
Meeting was held at VBLHEP. The meeting was attended in
person and remotely by about 140 collaboration participants
from 13 institutions of 5 countries: Russia, Bulgaria, Kazakhstan,
Uzbekistan and Israel. The Collaboration meeting program
included about 40 reports on the status of the BM@N detectors,
analyses of experimental data collected in the Xe+Csl
interactions, software development and data reprocessing.
Richard Lednicky was
Spokesperson at the Institutional Board meeting.

In 2025, BM@N Collaboration plans to prepare the first
physical publications on the study of Xe+Cslinteractions and

Professor elected as the next

perform a physics run with a beam of xenon ions with energies
from 2 to 3 A-GeV.
M. Kapishin

IPUCYTCTBOBaIM  O0KoJI0O 140  y4acTHUKOB
KoJulaGopauud  u3 13 HHCTUTYTOB  MATH
ctpaH - Poccuu, bBosrapuu, KaszaxcraHa,
Y3bexkucraHa u Mspamna. B nporpammy
COBEIAHUS KOJIabopald BOLUIM  OKOJIO
40 noksafoB o cTaTyce sKkcnepuMeHTa BM@N,
aHa/M3e  3JKCIEPUMEHTANbHBIX  JAHHBIX,
NOoJlydeHHbIX BO B3auMojeiicTBuaAx Xe+Csl,
pa3paboTKe NpPOrpaMMHOr0 oGecrevyeHHs U
MOBTOPHOH 06paboTKe JaHHBIX. [Ipodeccop
Puxappg JlejHuuku 6bL1  U36paH  HOBBIM

[ BM@N Preliminary
[ 10-30%; 1.0<p <2.0 (GeVic)

@ BMN Xe+Csl

— JAM Xe+Cs

BM@N Preliminary
10-30%; 1.0<y _ <14
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pyKoBoguTesieM Kom]a60pau1414 Ha 3aCeJaHHuHu
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CoBeTa UHCTUTYTOB.

B 2025 roay kosntabopanus BM@N
IJIAHUPYET MOATOTOBUTb K NyGJHMKALUU
nepBble dusundeckre pe3y/IbTaThI

uccaefioBaHuid  B3auMmogeictBuil Xe+Csl u
npoBecTH GU3UIECKUH CeaHC Ha MyYKe HOHOB
KceHOHa ¢ aHepruei ot 2 1o 3 AT9B.

M. H. Kanuwun
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Puc. 10. 3agucumocms HanpasieHHO20 NOMOKA NPOMOHO8 om Gbicmpomal (V) u
nonepeurozo umnyasca (pT) 6o 83aumodeiicmeausix Xe+Csl npu sHepauu nyuka
3,8 A-T3B; yenmpasvhocmo 10-30%. [JanHble cpagHusatromces ¢ Modeasio JAM.

Fig. 10. Direct flow of protons as a function of rapidity (y) and transverse momentum

(pT) in the Xe+Csl interactions with 10-30% centrality at an energy of 3.8 A-GeV.

A comparison with the JAM model is given.



Target spectatar

fautron - Participant region
neutrons

= Beam spectotd)
neutrons

T
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== DCM-QGSM-SMM

Puc. 11 (cnesa). Cxema HelimpoHHo20 demekmopa 8 3kcnepumerme BM@N.
Puc. 11 (cnpasa). Juppepenyuansroe ceuerue poxcdeHus HelimpoHog nod yaaom 95° k HanpasaeHuio nyuka 8o 83aumoodeticmeusix
Xe+Csl npu sHepeuu nyuka 3,8 A I'3B. [lanHble cpasHugaromces ¢ modenwvio DCM-QGSM.
Fig. 11 (Left). A schematic diagram of the neutron detector setup in the BM@N experiment.
Fig. 11 (Right). The differential cross section of the neutron production at an angle of 95° to the beam direction in the Xe+Csl interactions
at an energy of 3.8 A GeV. A comparison with the DCM-QGSM model is given.

Hosoctu Kosuta6opanuu MPD
News from MPD Collaboration

C 10 mo 13 cenTsiGps 2024 roga B Kutae mpoxomun 2-i
COBMECTHBIH POCCUNCKO-KUTAWCKUM CeMUHAp, MOCBSLIEHHBINA
peasn3anuu npoekta NICA. MeponpusiTiie 661710 OpraHM30BaHO
npu nojfepxke Kuraiickoro KoHcOpLMyMa OpraHU3alUi-
y4aCTHUKOB MeX/YHapoJHOH KosJabopaLyy, Co3JaHHOH 14
CTPOUTENBCTBA W TIPOBEleHUA  3KCIEepPUMEHTOB  Ha
MHoroleseBoM JeTektope MPD Ha kosnaiiiepe NICA. B
OpraHu3allly HayyHo# ceccud B LlMH[A0 NPHUHAJIM aKTHBHOE
ydacTve HayuyHble rpynnbl U3 llaHbJYHCKOrO YHUBEpCHTETA,
DynaHbCKOr0 yHUBepcUTeTa, Kiaccudeckoro yHHMBepCHTETa
llentpanbHoro Kurtas, YHUBepcuTeTa HayKU U TeXHUKU Kutas
u  yHuBepcutera  lunxya B IlekuHe.  [J1aBHBIMH
opraHusaropaMy BeIcTynuau npodeccopa Yun fAH  wu3
[lanbayHCKOr0 yHUBepcuTeTa U 3e60 TaHT U3 YHUBepcuTeTa
Hayk4 1 TexHosiorui Kuras. luckyccuonnyo cexkuuio B [lexrHe
opraHusoBas npodeccop Y Bour u3 ynuBepcuteta LlnHxya npu
noJiepKKe npejicraBuTeseil MHCTUTYTa coBpeMeHHON GU3UKU
Kuraiickol akajjeMuu Hayk W YHHBepcuTeTa KuTakcko#
aKa/ileMUH HayK.

OcHOBHasl LieJIb COBMECTHOTO CeMMHapa 3aKJloyaslach B
TOM, 4YTOOGBI COOpaTh Ha OAHOW TIUIONIQJKE 3KCIEPTOB -
3KCNepUMEHTATOPOB U TEOPETHUKOB B 06J1aCTH

Puc. 12. YuacmHuku 2-20 kumaticko-poccutickozo cemuHapa no npoekmy NICA..
Fig. 12. Participants of the 2nd China-Russia Joint Workshop on NICA Facility.
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On September 10-13, 2024, China hosted the second
Russian-Chinese Joint Workshop on the NICA project. The event
was organized with the support of the Chinese Consortium of
institutes participating in the international Collaboration
established for the implementation of experiments at the Multi-
Purpose Detector (MPD) at the NICA collider. Scientific groups
from Shandong University, Fudan University, Central China
Normal University, University of Science and Technology of
China and Tsinghua University in Beijing took an active part in
the organization of the scientific session in Qingdao. The main
organizers were Professors Chi Yang from Shandong University
and Zebo Tang from the University of Science and Technology of
China. The discussion section in Beijing was hosted by Professor
Yi Wang of Tsinghua University, with support from
representatives of the Institute of Modern Physics of Chinese
Academy of Sciences and the University of Chinese Academy of
Sciences.

This joint workshop was organized to bring together
experts - experimental physicists and theorists - in relativistic
nuclear physics from China and JINR to discuss
the latest achievements, work plans and
possibilities of the MPD experiment at the
NICA collider, as well as its further upgrade.
The workshop focused in detail on the concept
of a future upgrade of the MPD facility with the

installation  of forward  spectrometers
consisting of tracking stations and detectors
for particle identification. The forward

spectrometers will extend the pseudorapidity
coverage of the MPD detector to |n|<2.0. At the
same time, the MPD experiment will be able to
study the QCD phase diagram in even more
detail, for the first time using a three-
dimensional scan in the collision energy, the
system size, and the particle pseudorapidity.



peNSTUBUCTCKOM siiepHOM du3uku u3 Kurtas u
OuAN, YTOOBI 00CyaUTD nocjegHue
JOCTHXKEHHUS, TIJIaHbl PaboTbl U BO3MOXKHOCTH
skcnepuMenta MPD Ha kosuaiiziepe NICA, a
TaKXe ero AaJbHedIyw MojepHu3anuio. Ha
ceMHUHape JleTa/llbHO 06CyKalach KOHLENIUs
Oyaywero o6HOBIeHHs ycTaHoBKM MPD c
YCTAaHOBKOM  TNepefjHUX  CNEeKTPOMETPOB,
coZiepXalliX TPeKOBble CTAHLIUH U IeTEKTOPbI
AJa  ujeHTUQUKanuu dvactul. Jlob6aBieHue

nepesHuX CIIEKTPOMETPOB YBEJIUYUT
MOKpBITHE JleTeKTopa MPD (0]
nceBpobeicTpote Ao |n|<2,0. Ilpu 3TOM

skcnepuMeHT MPD moJjiyyuT BO3MOXHOCTB
OCYLLLeCTBUTE elile 60Jiee JleTalbHOe U3yyeHHe
dasoBoit  auarpammel KX/,  BmepBble
UCIOJb3YS TpexMepHbII CKaH 1no
nepeMeHHbIM: 3Heprus CTOJIKHOBEHHH],
pa3Mep B3aUMOJENCTBYIOLIEN CHUCTEMBbl M GBICTPOTA YaCTHL
Peanusanus NpOeKTa  YBEJUYUT 4yBCTBUTEJNBHOCTD
M3MepsieMbIX CUTHa/IOB K U3MeHeHUsM B ¢a30BOi Auarpamme
KX/l. CoBeliaHie CTaJ0 BaXXHbIM COObITHEM JJsi Pa3BUTHS
npoekta NICA, a Takxke [/ YKpelJeHH COTPYAHUYECTBA
MeX/y yYeHbIMH.

Bonee 170 y4eHbIXx NpUHMMANM y4yacTHe B paboTe
XIV  Koss1abopalioHHOTO COBEIaHUs 3KcmepuMeHTa MPD,
npoxoauBmiero 14-16 oxtsa6ps 2024 roma B JlaGopaTopuu
¢busuku Bbicokux 3Hepruit OUAU B cmemanHoM ¢opmate. B
TeueHHe TpeX JHel ObLIU mpejcTaB/ieHbl 6osiee 30 [OK/IaZ0B
N0 HampaBJeHUsAM aKTyaJbHbIX HCCIeJOBaHUHA B 006J1aCTH
bU3KMKY TSKeJIbIX HOHOB. YYaCTHUKU KoJIabopalui o6Ccyauau
TOTOBHOCTb ycKopuTesbHOro Kommaekca NICA, a Takxe
BONPOCH], Kacawllyecs KOMIBIOTHHIA M NPOrPaMMHOr0O
obecriedeHus JJis peanusalldd 3KCepuMeHTa. B pamkax
COBeLaHUsA NPOILIO 3acefjaHue NpesCTaBUTe el UHCTUTYTOB-
y4acTHUKOB  KosunaGopauuu (MPD  Institutional —Board).
3akutountesbHas ceccus X1V coBemanus Kosta6opauuu MPD
GblJ1a MOCBsIeHA GU3UIECKUM UCC/Ie/[0BAHUSIM Ha YCTAHOBKE.

C 25 mo 27 wHos6psa 2024 roja mNPOXoAWJ MIECTOH
€XXeroZHbIM MeX/yHapoJHbIi OHJIAlH-CeMUHAp, OCBALLEHHbIIA
MeTOoZilaM aHa/u3a U 00pabOTKU JaHHBIX B KCIePUMeHTax Ha
YCKOPUTENIBHOM ~ KOMILJIEKCe (NICA-2024). YdyacTHUKaMU
MeponpusiTusi ctaau 6osiee 150 ydeHbix u3 14 cTpaH Mupa.
TpaguuuoHHO ceMuHap OblL1 opraHu3oBaH O6beAHHEHHBIM
WHCTUTYTOM  SlePHBIX  MCCIAEJOBAaHUM  COBMECTHO  C
HauuoHanbHbIM UCCNIe/l0BaTEbCKUM A/lepHbIM
yuuBepcutetoM «MUOU» (HUAY MUOHU). CeMunap OTKpBLI
OJIMH U3 ero OpraHU3aTopOB - PYKOBOAUTE/b KOJJIA60paLy ,
TJIaBHBI Hay4yHbI COTPYAHUK CeKTOpa HeHTUHUKALUH
3JleMeHTapHbIX  YacTul Buktop Ps6oB. B cBoem
NPUBETCTBEHHOM CJIOBE OH MOJYEPKHYJ LIMPOKYy0 reorpaduto
Y4aCTHHUKOB, Cpe/ild KOTOpBIX ObLIM yuyeHble U3 bBaHriageln,
Bpasunuu, boarapuu, BeetHama, Unaun, Kasaxcrana, Kuras,
Ky6b1, Mekcuky, Poccun, Cep6um, CIIA, Y36ekucrana u Yexuu.
Kak ormetun Bukrop Ps160B, HayuHas mporpaMma CeMHUHapa,
BKJIoyamomas Gojee 20 [OK/JIaZ0B, OpHEHTHpOBaHA Ha
IIMPOKUHA KpPyT CHenuasuctoB: «OpraHu3aliOHHbIA KOMHUTET
NOATOTOBUJ NPOrpaMMy, MHTEpPecHyl [/ CaMoil MIUPOKOH
ayAuTopuu. YacTb [OKJaJl0OB HOCHT 06pa3oBaTeJbHbIN
XapakTep, IOApPOGHO OMUCbIBAasg MeTOJbl aHalu3a M|
MHTEPIpPETALHI0 pe3yabTaToB. JTO OyJeT I0Je3HO Kak
MOJIOZbIM CHELMaJUCTaM, TaK U ONBITHBIM y4YeHbIM, BeJib BCE
MBI IOCTOSTHHO COBEPIIEHCTBYEM CBOM 3HAHUSY.

A. B. TapaHeHko

Puc. 13. Yuacmnuku XIV cosewjanus koanabopayuu MPD.
Fig. 13. Participants of the XIV MPD Collaboration meeting.

The implementation of the project will increase the sensitivity of
measured signals to changes in the QCD phase diagram. The
meeting was crucial for both the development of the NICA
project and for enhancing cooperation between scientists.

The XIV Collaboration Meeting of the MPD experiment took
place from October 14th to 16th, 2024 at the V. L. Veksler and
A. M. Baldin Laboratory of High Energy Physics at JINR, with
more than 170 scientists participating both in person and
online. During the three-day meeting, participants presented
more than 30 papers on current research in heavy ion physics.
Collaboration members also discussed the readiness of the NICA
accelerator complex and issues related to computing and
software for the implementation of the experiment. A meeting of
the MPD Institutional Board was also held. The final session of
the XIV MPD Collaboration meeting focused on the physics
research at the facility.

The sixth annual International Online Workshop on Methods
of Data Analysis and Processing in Experiments at the NICA
Accelerator Complex (NICA 2024) took place from November
25th to 27th, 2024. It brought together more than 150 scientists
from 14 countries. As in previous years, the workshop was
hosted by the Joint Institute for Nuclear Research together with
the National Research Nuclear University MEPhI (NRNU MEPhI).
One of the organizers, Victor Ryabov, Spokesperson for the MPD
Collaboration and Chief Researcher of VBLHEP Sector of
Elementary Particle Identification at JINR, opened the workshop.
In his welcoming speech, Victor Ryabov highlighted the diverse
international participation, with scientists attending from such
countries as Bangladesh, Brazil, Bulgaria, China, Cuba, Czech
Republic, India, Kazakhstan, Mexico, Russia, Serbia, USA,
Uzbekistan, and Vietnam. He also pointed out that the
workshop’s scientific programme, including more than 20
reports, was targeted at a wide range of specialists: "The
organizing committee has put together a programme that should
be interesting to a wide audience. Some of the reports will be
more educational, going into detail about the methods used to
analyze and interpret results. This will be beneficial for both
young specialists and seasoned scientists, as we all are
constantly improving our knowledge".

A. Taranenko
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Ha nyTH K co3ganuio gerekropa SPD

On the way to the SPD construction

Ha seTHeft ceccunm  [IporpaMMHO-KOHCY/IBTaTUBHOIO
KoMuTeTa Mo pusuke yactuy npoekT SPD mosy4dun npojieHue
Ha crepywouie 5 jeT. OCHOBHOM 3ajiaueil Ha 3TOT TepPHO[
JIOJDKHA CTaTh MO/JrOTOBKA NepBOH $a3bl IKCIEPUMEHTA.

llpomenmee B OWAM B  Havase HosAOpa 8-
KO0JJIabOpallMOHHOe COBelllaHWe 3KcnepuMeHTa SPD crano
CaMbIM MaCCOBBIM MepONpHATHEM Takoro Tumna. 120 yesoBek
NPUHAJIM yYacTHe B COBEIAHUU B 04HOM dopMaTe. Heckosibko
JleCAITKOB 4JIEHOB KOJUIabopaldd M TOCTeH y4yacTBOBaJIM B
o6cyxJeHusx B pexuMe BujeokoHdepeHuuu. Ilepexon K
CO3/laHMI0 TIepBOi O4epeAM JAeTeKTopa CTaJ IJIaBHOM TeMoU
JUCKYCCUM. Y BCeX YYaCTHHUKOB KOJJIabopaLyu  ObLIO
TIOHUMaHMe, 4TO 3TO BeCbMa CJIO}KHAS U HaNpshKeHHas CTaAus B
Pa3BUTUM TPOEKTA, NMOCKOJbKY OHa CBfi3aHa C NEPeXofoM OT
TBOPYECKOTO MOMCKA pelleHUHd W MOAX0J0B K METOAUYHOH U
’KECTKO  CIJIAHMPOBAaHHOW  paboTe MO  OpraHU3alUH
NPOU3BOACTBA  KJIOUEBBIX  KOMIIOHEHTOB, cbopke U
TeCTUPOBAHUI0 3JIEMEHTOB YCTaHOBKU. CleZyIOINyl0 BCTpedy
KoJlabopauus 3aljaHupoBaja NpoBecTH B EpeBaHe Ha 6ase
HauuoHnaneHOU JlabopaTtopuu uM. A. AnuxaHsHa B Mae 2025
roja.

Tpynueinmeit 3afaueit mpoekta SPD fBigeTCA He TOJBKO
CJIOXHasA 3KCIepUMeHTalbHasd yCTAaHOBKA, HO M OXHUJAeMbIH
KOJIOCCANbHBIM MOTOK JaHHbIX. [lpy paboTe Ha NOJHOU
CBETMMOCTM Ha BBbIXOZle CHCTeMbl IpeBapUTEeNbHON pe-
KOHCTPYKIMU U OTHOpA COOBITHH oxujaeTcs moTok Ao 1 I'6/c.
[l MIaHUPOBAHMS W NpPOBeJEHHs M3MepeHU MoTpebGyeTcs
TaK)Ke 3HAYMTeJNbHbIH 00beM JaHHbIXx MoHTe KapJo
MoZenupoBanusd. [lnsg XpaHeHMss W 006paGOTKM  TaKoro
KOJIMYeCTBa JIJaHHBIX MOIJHOCTH BBIYUCIUTENBHOTO KJacTepa
OUAN HepocTaTO4YHO, INO3TOMYy CTaBKa JesaeTcd Ha
UCI0JIb30BaHKUe paclpesie/IeHHON CUCTEMbl BbIYMCJAEHUH. B
xozie yyactud B akcniepuMenTax ATLAS u CMS cotpysuuku JIUT
NPHO6GPENN 3HAYUTENBHBIA OMBIT PaGOTHI C CUCTEMAaMU TaKOTO
TUN3, W celdac 3TOT ONBIT aKTUBHO INpHMEHSETCH NpH
CO3JaHUU KOMIbIOTepHOM uHPpacTpykTypel Anas SPD. B
paMKax NpPOBEPKU GYHKIMOHANBHOCTH CUCTEeMBI
pacmpefiefieHHbIX ~BbIYUCIEHUH B 2024 ropa
MpOBE/IEHO MaccoBoe MOJeJUpPOBaHHE U PEKOHCTPYKLUSA
COOBITHH, B X0/le KOTOPBIX 00paboTaHo 0koyo 500 MUJIHOHOB
cobbiTHi MoHTe Kapsio MogennpoBanus B xofe 10 kKaMnaHui 1
300 000 uHAMBUAYaIbHBIX 33/ia4. 06'beM BBIXOJHBIX JAHHBIX HA
cpeiMHy Aekabps cocTaBsieT okosio 500 TepabailT, mpu 3TOM K

Te4yeHue

Following the results of the summer meeting of the PAC for
Particle Physics, it was decided to extend the SPD project for the
next five years. The main focus during this period has to be on
the preparation of the first phase of the experiment.

The 8th SPD Collaboration Meeting held at JINR in early
November was the largest mass event of this type. 120 people
attended the meeting in person. Several dozens of Collaboration
members and guests participated in the discussions via
videoconference. The discussion centered on the transition to
the construction of the first stage of the detector. All
Collaboration members realized that this is a very complex and
stressful stage in the project development, as it involves a
transition from creative search for solutions and approaches to
methodical and rigidly planned work to organize the production
of key components, assembly and testing of the facility elements.
The next meeting will take place in Yerevan at the Alikhanyan
National Science Laboratory in May 2025.

The challenge of the SPD project is not only the complex
experimental facility, but also the enormous data flow expected.
At full luminosity, a flow of up to 1 Gb/s is expected at the output
of the initial event reconstruction and selection system. A
significant amount of Monte Carlo simulation data will also be
required to plan and perform the measurements. To store and
process such amount of data, the capacity of the JINR computer
cluster is insufficient, so the bet is made on the use of a
distributed computing system. During participation in the
ATLAS and CMS experiments, MLIT staff gained considerable
experience in working with systems of this type, and now this
experience is actively used in the development of computer
infrastructure for SPD. As part of testing the functionality of the
distributed system,
reconstruction of events were carried out during 2024. About

computing mass simulation and
500 million events were processed with the Monte Carlo
simulation in the form of about 10 campaigns and 300,000
individual tasks. The volume of output data as of mid-December
is about 500 terabytes, with the data taking rate reaching 50
terabytes per day by December. Processing was carried out with
the computational resources of JINR and PNPI.

This year, the SPD project was widely represented at general
and dedicated scientific events. In total, members of the

Collaboration made more than 30 presentations. Separately, it is

Puc. 14. Yuacmuuku 8-20 koanabopayuoHHozo mumuHza SPD e /[y6He 5-8 Hosi6ps 2024.
Fig. 14. Participants of the 8th SPD Collaboration meeting held in Dubna on November 5-8, 2024.



Jlekabplo CKOpOoCTb Habopa JaHHBIX
jgocturia 50 TepabaliT B CYTKH.
O6paboTka POBO/IJIACh Ha
BBIYMCIUTENBHBIX pecypcax OUAN u
[TUAD.

B npoweamem ropy mnpoekt SPD
GBI IIMPOKO NpeZACTaBJeH Ha 06LIMX
W CHela]M3UpOBaHHbIX HAy4YHBIX
MeponpusTUsx.  Bcero  4ieHamu
KOJIabopanyy ObLIO C/eNaHO CBBIIIE

SPD Data Overview
Worldwide
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BbIZIEJIUTD  JIOKJAAJ, Ha  CeKIUH
Oyaywux npoekToB O6beAUMHEHHOTO
MeX/[yHapOJHOTO pabouero
COBEI]AHUS T0 CTPYKTYpe a/ipoOHOB,
a/IpOHHOH CIIEKTPOCKOTIHH, u
KOppesJsilluAM B  NapTOHHBIX U
aZipoHHbIX B3auMogencTBusAx IWHSS-CPHI 2024, npowesuiero
B EpeBaHe B ceHTs6pe. B Hosi6pe mieHapHBIA JAOKJAJ MO
npoekty SPD 6bL1 Takxke mpejcTaBjieH Ha THXOOKeaHCKOM
CHMIIO3UyMe 10 CMUHOBOW Qu3MKe BbICOKHX 3Heprui (Pacific
Spin 2024) B Xadase. /[loknaj BbI3BaN IKUBOW HMHTEpeC
KATaWCKUX KOJUIer. DBblIM JOCTUTHYTBEI IIpefiBapUTe/bHbIe
JIOTOBOPEHHOCTH 00 yYyaCTUM KUTAMCKOM CTOPOHBI B paboTax
N0 CO3JaHUI0 3JIEKTPOHUKHM [ nojcucteM SPD, cnoco6Hoi
paboTaTh B GECTPUTTEPHOM DeXHMe, a TaKke 00 y4acTHU B
peanusauuu $usnyeckodl mporpaMmbl 3KcmepuMeHTa. [lo
UTOTaM JIOTOBOPEHHOCTeH B Jekabpe Tpomuio pabodee
COBeIJaHWe C TPYNNoOM 3/eKTPoHIMKOB M3  HayyHo-
TexHU4eckoro yHuBepcuteta Kurtas (USTC).

A. B. T'ycokos

Puc. 16. 3amecmumens pykosodumens koarabopayuu STAR
npogeccop Lurxya Ciotl, IllanbdyHckull yHugepcumem u
copykosodumes koanabopayuu SPD A. B. ['ycbkos,
PacificSpin 2024, Xagpaii.

Fig. 16. Deputy Leader of the STAR Collaboration, Prof. Qinghua Xu,

Shandong University and Co-leader of the SPD Collaboration
A. Guskov, PacificSpin 2024, Hefei.

Puc. 15. MoHumop 06sema 0aHHbIX, C2eHEPUPOBAHHBIX 8 PAMKAX
MC modenuposarusi cmoikHoseHull 8 demekmope SPD.
Fig. 15. The amount of data generated by the MC simulation

of collisions in the SPD detector.

worth highlighting the presentation at the future projects
section of the Joint International Workshop on Hadron Structure
and the workshop on Correlations in Partonic and Hadronic
Interactions, IWHSS-CPHI 2024, held in Yerevan in September. In
November, a plenary report on the SPD project was also
presented at the Circum-Pan-Pacific Symposium on High Energy
Spin Physics (PacificSpin 2024) in Hefei. The report aroused
keen interest of Chinese colleagues. Preliminary agreements
were reached on the participation of China in the development
of electronics for SPD subsystems, capable of operating in the
trigger-less mode, as well as on participation in the
implementation of the physical programme of the experiment.
As a result of the agreements, a workshop was held in December
with a group of electronic engineers from the University of
Science and Technology of China (USTC).

A. Guskov

Puc. 17. Koopdunamop no usuxe SPD H. U. [lenucenko
npedcmas.siem npoekm SPD Ha IWHSS-CPHI 2024 e Epesate.
Fig. 17. SPD Physics Coordinator I. Denisenko presenting
the SPD project at IWHSS-CPHI 2024 in Yerevan.
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