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BricTpanBaeM cTpaTeruio
Bringing milestones into step

B npeansepuu HaGmopatenbHoro CoBeTa MO HPOEKTY
«Kommiekc NICA» 13 uI0HS COCTOSIIOCH OYepesiHOe 3ace/laHue
KoopanHalMOHHOTO KOMUTETA NPOEKTA, Liebi0 KOTOPOro 6bLI
BCECTOPOHHUI aHa/NM3 X0/Ja BbINOJHEHHs PabOT MO 3aMycKy
kostaziepa NICA, koTopelil onpegensercs CleAyHOLIUMU
HaInpaB/eHUsAMH paboT:

- 3aBeplIeHHe CTPOUTEJbCTBA 3JaHus 17 (pasMmelieHue
KoJutaiiepa);

- CO3JaHMe W 3alyCK TEeXHOJOTMYEeCKUX CUCTEM U
060py10BaHMS KOJITalepa;
- CO3JaHMe M  3aNyCK CUCTeEM W  HHXeHepHOH

uHdpacTpyKTyphl feTekTopa MPD.

KroueBbIM [/ 3amycka KoJulaijepa ¢ My4yKOM B Hadazie
2025 ropia siBJIsieTCA 3aBepIllleHHe CTPOUTENbCTBA 31aHus 17 U
Hayajla MOJIHOMAcIITabHbIX PaboT 1o cOO0pKe 0060pyLOBaHUS
KoJIalZiepa B HeM.

B cBasu ¢ TeM, uyro AO [IITPABATI' npekpawaer
JesiTeJbHOCTh B Poccun ¢ Havana 2024 ropa, mepen OUAU
CTOMT HEeNPOCTOH BbIGOP HOBOIO MOAPSAAYMKA, YTOOBI
obecrneyuTb  3aBeplieHHWe  CTPOUTEJbCTBA  06bEKTa B
KpaTyailine CPOKH.

B xoge o6cyxzaenus [ B. TpybHHKOB chopmynrpoBas
CTpaTeruil0  3aBeplieHUs]  CO3JaHUs NICA:
060CHOBATh 33/IepXKKH BBITNOJHEHHS KJII0UEBBIX PABOT, HAUTH U
peann3oBaTb B UHCTUTYTe BCe OPraHM3alMOHHO-TEXHUYECKHe
pelleHHs, YTOGbl 3aMyCTUTb KOMILUIEKC B  CTapTOBOH
KOHQUIYpalMM B KpaTyailllve BO3MOXHbBbIE CPOKH; NPU 3TOM
U3bICKaTb BCe TpeOyeMble JONONHUTE/bHble (QHHAHCOBbIE
pecypcbl 43 BHyTpeHHero 6r/mpketa. KoopAuHALMOHHBINA
KOMMTET TOAJepsKaJl U yTBEPAW JAaHHYIO CTPATETHUIO.

E. M. CblpecuH ciesnan cooblieHde O cTaTyce paboT MO
coopyxkeHuto Kosutaifiepa NICA. Ha Tekymuil MOMeHT B
TOHHeJIe YCTaHOBJIeHO 0K0J10 30% Bcex 3/71eMeHTOB MarHUTHO-
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regular meeting of the
NICA
Committee was held on

Coordination

June 13. The meeting’s
agenda was a comprehensive analysis of the progress in the
launch of the Collider, which is determined by the following

work:

- Completion of building 17 (placement of the collider);

- Production and launch of technological systems and
equipment of the NICA Collider;

- Production and launch of systems and engineering
infrastructure of the MPD detector.

The key task for launching the Collider with the beam in
early 2025 is the completion of the construction of building 17
and the start of full-scale work on assembling the Collider
equipment inside it.

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

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



KpUOCTAaTHOM cucTeMbl Kosuiagepa. Hpgetr ™oHTax BY-
CTaHLUH. Pa3BepHyTHI paboThl 1no 3aBepIIeHUI0
KOHCTPYUPOBaHUS CHUCTEMbI OBICTPOTO BbIBOJA IyyKa U3
HyksoTpoHa. CyuiecTBYyHOT 3aJiepXKd ¢ noctaBkod B OUAU
HECKOJIbKUX  JIeCATKOB  BBICOKOBAaKYYMHBIX ~ Kamep I
pa3/JMYHbIX MarHUTOB. 3aMejAJisieT paboTbl MO  CGOpKe
3a/lep’kKa MOCTAaBKU KPUOTEHHBIX BeHTHJEH M CHIbYOHHBIX
BCTABOK MYYKOBOM KaMepbl. 3aBeplleHWe KPUOMarHUTHBIX
ucnbiTaHUK 3neMeHToB MKC KoJtaiijiepa 3amjlaHUPOBaHO Ha
voHb 2024 roza.

B Hacrosmuii MmomeHT nepef JI®BI cTouT oyeHb BaxkHas
3ajZlaya - pa3BepHYThb BCe HEOOXOANUMbIe PabOTHI IO CO3/JAHUI0
BPEMEHHOM C(XeMbl KaHa/la TpPaHCIOPTUPOBKM IyyKa U3
HyksnorpoHa B  KoMIaifiep, He JOXHUAAACH  MOJHOTO
UCTNOJHEHUs] ~ KOHTPAaKTHBbIX  0053aTeJbCTB  KOMIAHHUHU-
noctaBika SIGMA-PHI. 3tu paGoThl [JO/DKHBI BKJOYATh
CO3JlaHUe  CJeJYIIMX CUCTEeM: BaKyyMHOHM, CUCTEMbI
JUarHOCTUKYM, CUCTEMBbl YIpaBle€HUA M 3JEKTPONUTAHHUSA
MarHuTOB M TOATOTOBKY COOTBETCTBYIOLEH WHXeHepHOU
uHQpacTpyKTyphl B 34aHUU 17.

B. M. lonoBaTiok  cAenan  cooblieHWe O  CTaTyce
coopyxkeHus1 Jerektopa MPD. Kputudeckumu paboTamu
ABJISIIOTCS COOPKa U MyCKO-HaJIaZKa COJIEHOU/JA/IbHOT0 MarHUTa
u kamepbl TPC. 3afepXkd 1O 3TUM CUCTeMaM CBS3aHBbl C
O0TKa3oM 10  (akTy OT MCNOJHEHUH  KOHTPAKTHBIX
00653aTe/IbCTB pa3/IMYHBIMU KOMIIAaHUSAMHU-NIOCTaBIIMKaMH

K Hos6pio 2023 rojga KpUTHYECKH BaXXHO MPOBECTH B
MaBUJIbOH JleTeKTOpa 3JIeKTPONUTAaHUE COOTBETCTBYHOLEH
MOLHOCTY U CHUCTEMY BOJOOXJIKJEHUA [/ MCTOYHHKOB
NUTaHUA COJIeHOMJA JJA HayaJa TOKOBBIX HCIBITaHUN
COJIEHOHU/iA.

Koopaunauuonssiit komuteT nopydua OKC OUAU u ciyx6e
r1aBHOro  uHxeHepa JI®BD Bo  B3auMoJeWcTBUH  C
TeHNOAPSAAYNKOM 00ecrneyuTb HeoOXOJUMble YCJIO0BUS [AJis
Hayaja TOKOBBIX MCHBbITaHUM cosneHouza MPD. C yderom
o6pa3oBaBlIuXCcs 3afiepxek Aetektop MPD 6Gyzer rotoB B
HayaJbHON KOHQUrypanuu K pa6oTe C MyykoM Kojlaijepa K
koHLy 2024 roga.

B. [I. Kekenupse mpejcTtaBus CBOAHYI WHGOpMALUIO 1O
pacxofiaM Ha MPOEKT W ero ucrosiHeHWto. OOMHUN MPOLEHT
BBINOJIHEHUS1  TpoekTa coctaBasgeT 89%. CyuiecTBYyOT
3HAYMUTEJbHbIE PHUCKM He YCIeThb 3aBepPLIUTh paboThl B
aKTya/IbHble CPOKH, CBSI3aHHBIE C peaM3alyell 3aKI0YeHHbIX
paHee KOHTPAKTOB Ha I0CTaBKU 000pyA0BaHKs 13-3a Pe/iesI0oB
P®, ¢ dpakTuueckuM yBesMyeHHEM CTOMMOCTH NpoeKTa M3-3a
HeoOXOAMMOCTH  MOBTOPHOTrO  3akasa
060py/Z0BaHMsl, YAOpPOXKAaHMEM HEKOTOPbIX MaTepuajoB MU
060py/I0BaHMs1, UCIIOJIHEHHEM HOBBIX KOHTPAKTOB.

[lo utoram o6mero o6cyxaenus I. B. TpyOHUKOB MOpyYHII
pykoBozcTBy JI®BI coBMecTHO co cayxb6aMU HHCTUTYTA
NPUHATB BCe HEOOXOJMMble pellleHHsl U 3alyCTUTb NMpoLelypbl
3akynok B P® obGopynoBaHus,
KOHTpPaKTaM OT eBpOINEeHCKUX KOMIIaHWH, a OTHOIIEeHUd C
NoCJIeJHUMH UCXOZd U3 COXpaHeHUs
Tpe6oBanui ot OMAU Kk ucnosHeHHUIO Bcex 0053aTeNbCTB MO
3aKJII0YEHHBIM C HHCTUTYTOM KOHTPAKTaM. B TeKyluil MOMeHT
O4YeHb BaXHO CKOHLEHTPUPOBAaTbCA Ha Bcex paboTax,
pe3yJabTaThl KOTOPbIX OGECHEYMBAT MYCK KoJUIaiepa C

HemnocTaBJIEHHOI'O

HemnoCTaBJIEHHOI'o IO

BBICTPAUBATD,

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

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

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

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

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

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

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



My4YKOM U pa3BepHYTb 3TH PaGOThl B MOJHOM 00'beMe, TPOEKT
Bollel B peliatomyro  dasy, OTMeTHJa INpejcefaTesb
KoopanHaluoHHOT0 KOMUTETA.

Ha pacumidpeHHOM JupeKTOpckoM coBeljanuu  JI®BI
30 wroHs 2023 roja MCHOJHAWIMNA 065S3aHHOCTU JUPEKTOpa
JlabopaTtopuu A. B. ByTeHko pacckaszan 06 WTOrax 3acefaHus
Ha6nwopatenbHoro coBeta NICA. B coBemaHuu NPHHSIA
y4actue npejcraButenu [IpaButenbctsa PO, uneHsl gupeknuu
OUSH, skcmepThl W CHELUANUCTbl  Pa3HOro  Mpodus.
OCHOBHBIMM ~ BONpOCAaMH  COBelllaHUsl ObLIO  06CYXJeHHe
npeAJoKeHud 1o usMeHeHuo Coryamenus c [lpaBuTebCTBOM
P® no cpokam peannsanuu MpoeKTa U BHIPAGOTKA KJIHOYEBBIX
TOYEK 10 MCIIOJHEeHHI0 pabGoT. BmepBbie ¢ 2018 roma Obun
HOJHAT BONPOC 06 U3MEHEHUU CPOKOB U 0OCYKJeHUe MPOLILIO0
Ha yJUBJIEHHE CIOKOWHO U KOHCTPYKTHUBHO. BbLio mpuHATO
npegsoxenre KoopaunauvonHoro KomuTeTa oCyliecTBUTh
3alyCK  YCKOPUTEJBHOTO  KOMIUIEKCA B CTapTOBOM
KOHQUTYpalMy ¥ Ha4aTh HAyYHO-HCC/Ee/[0BATeIbCKHE PaGOThI
B Havase 2025 roga (KoHe4Ho, 6yJeM cTapaThbCs CAeJaTh 3TO
paHbiue). TakXke ObLIM YCTaHOBJEHbI 5 KJ/IOUEBBIX TOYEK B
nporpamMMe peajau3alyy NpoeKTa:

1. Co3ganue KOMILJIEKCA,  BKJIIOYAs
GycTep, KoJJIalZep M KaHalbl TPAaHCIOPTHPOBKH - [eKabpb
2024 ropga.

2. BBeseHue B cTpo#l pu3HUYecKuXx ycTaHOBOK - BM@N -
koHer, 2022 roga (BeinosiHeHo!); MPD - koner, 2024 roza; SPD -
neto 2028 roga.

3. Co3maHue WHXEHEPHOM M HAYYHO-HUCCIeL0BATe]bCKOU
UHOPacTPYKTYpbl - KoHer, 2022 rofa (BbINONHEHO: OTYUTAINUCD
NpouIeAmnM 4-M ceaHcoM).

YCKOPHUTEBHOTO

4. Co3JlaHWe  KOMIBIOTEPHO-UHGOPMALHOHHOTO  KOMII-
Jiekca - Aiekabpb 2023 roja.

5. Co3paHue KaHajla TPUKJIAJHBIX HCCAe[OBaHUN -
Jekabpb 2023 roga.

3T peuleHUs CKOpo CHOPMHUPYIOT KasleHJApHBIA MJIaH
Hawed pa6orbl. CiejyeT TakKe YTOYHHUTb - (HUHAHCOBbIE
BONPOCHl Ha COBELIAaHHM HEe OOGCYXKAANUCh: CYUTAETCSH, YTO
BbIJleJIEHHBIX CPEe/ACTB JIO/DKHO XBaTHUTb Ha CTapTOBYIO

KOHOUTYpaLHI0 KOMIIEKCa.
Quryp C. A. KocmpomuH

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

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

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

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

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

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

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

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

S. Kostromin

WTorn 58-ii ceccun IporpaMMHO-KOHCY/JIbTATUBHOTO KOMHTETa MO

¢U3UKe YacTHUly,

Results of 58th Meeting of the Programme Advisory Committee for

Particle Physics

Kak 1 HeckosibKO mpeAbIAymux ceccud, 58-s ceccust KK
®Y mpowa B rubpusHoM dopmare: B 3aj1e NPUCYTCTBOBAIU
gyeTblpe uwieHa I[IKK, eme Tpoe yuyacTBoBaiM B pexume
BU/IeOKOHQEpeHIMM -  BIOJHe B  COOTBETCTBUHM C
COBpEMEeHHBIMH CTaHapTaMH.

Xop pa6ot no npoekTy «HyknoTpoH-NICA», kak Bcerza, 6611
B LeHTpe BHUMaHud. C [JOK/IaZoM O peaju3alud NpoeKTa
BoicTynua1  A.O. CuzopuH. KoMmuTeT 1034paBU/l KOMaHLY
YCKOpUTENA C OYeHb YCIEeUHbIM 4-M TeXHUYeCKUM CeaHCOM U

no6Jarofapu AoKJIaA4YMKa 32 NOAPOGHBIA aHAIU3 PeCypCcoB U

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

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



060py/0BaHUsl, BKJIIOYas 3JIEKTPOHHOE OXJIaXK/eHHe, KOTOpble
ObUIM  BBeJleHbl B O3KCIUIyaTalMio M YIYYUIMIA paboTy
yckopuTesnbHoro kommekca. [IKK takxe orMeTns pasjinyuHble
3a/lepXKKH, BbI3BaHHbIe TeKyllel reonoJIMTHYECKOH CUTYaLeH,
B TOM 4HCJe 3a/lePKKU B 3aBeplieHUH HHQPACTPYyKTYPHBIX
paboT B 3JaHUM KoJulalifiepa U CTPOUTE/]bCTBE JIMHUH
TPaHCHOPTUPOBKM ny4ka oT Hyk/aoTpoHa k kosnaigepy NICA.
Komurer ono6pun ycunusi pykoBoacrBa OUSIUM u NICA mo
COKpAllleHUI0 3THX 3aZlepKeK M COMJIAaCHJICH C HTOrOBBIM
nepecMOTPeHHbIM TrpadUKoOM, COIVIACHO KOTOPOMY I€epBble
ny4ku Ha kosunaiiepe NICA Tenepb oxugatoTes B 2025 rogy.
[IKK BbICOKO OLleHH/ OTYET O Xojje paboT MO Pa3BUTHIO
uHdpacTpyktypsl JI®BI, mpencraBienHbii H.H. AramoBeiM.
YcTaHOB/NIEHO Y BBEJEHO B 3KCIUIyaTalMl0 BCe HOBOE
000py/I0BaHNe HA IVIABHOM TpaHCHOPMATOPHON MOJCTAHIUU
110/6 kB «/lybHa». B pe3ynbraTe pAoCTymHas MOI[HOCTh
NOJCTaHLMU yBeaudeHa BjBoe 10 40,8 MBT, B cooTBeTCTBUU C
TexunyeckuM 3aganueM I1AO «Poccetn MocKkoBcKas 06/1aCcThby.
NICA B

eLLI/IHbIIL/’I KOMIIJIEKC C

KpI/IOFEHHbIE NoACUCTEMBI HacTodllee BpeMa

00be/JUHEHbl B UCI0JIb30BaHUEM
KPHUOTEeHHBIX TPy6ONpPOBO/IOB, 3HAYUTE/bHAsA YacTb KOTOPBIX
npoBepeHa Ha TepMETHYHOCTb M TOTOBA K 3KCIIyaTalUH.
3aBeplIaeTcsi MOHTaQX MH)XEHEPHOTO M HCCJIeJ0BaTelbCKOro
060pyZloBaHUA B HOBBIX Kopmycax Kommiekca NICA -
KoJJIal/ilepe U HOBOM KOMIIPEeCCOPHOM CTaHL{MU.

[IKK mpuHAN K CcBefleHHI0 OTYET O peaM3alUU NPOeKTa
MPD, npexcraBnensbiii B. . Ps6oBbiM. [Ipon3BOACTBO Bcex
KOMIIOHEHTOB JleTeKTopa nepBoi cTyneHn MPD npogomkaetcs,
XOTS CPOKM C/IBUHYTHI M3-3a Npo6JeM C MOCTaBKaMM MHOTHX
KOMIIOHEHTOB OT  eBPONEHCKUX KOMIIAHHUH, OTCYTCTBHUSA
TeXHUYeCKOH JOKyMeHTalK Ha 0CTaBJIsieMble KOMIIOHEHThI U
HeoOXOAMMOCTH  MOWCKA  JIONMOJHUTEJbHOH  KBaIUU-
[IMPOBAaHHOM pabovyeld CHUJIBL. BpeMmsnpoeKnHOHHas KaMepa,
cucteMa u 40 wu3

BPEMSNpOJIeTHAs 50 mnosyceKTOpoB

3/IEKTPOMAarHUTHOTO KaJOpUMEeTpa JO/DKHbI OBITH  yCTa-
HoBjieHbl B 2024 roxy. Haubosee BakHOM 3ajaueid mo-
NpEXHEMY SIBJSETCS OXJaXJeHHe U 3JIeKTPOCHAOXKeHue
GOJIBIIIOTO CBEPXIPOBOsAIIEro coseHonsa MPD. CMoHTHpOBaHa
BpeMeHHasl KPHUOTEHHas CHUCTeMa OXJaX/JEeHUS COJIEHOU/a,
NpoBeJieHbl BaKYYMHbIE UCMIBITAHUS U IKCIIyaTalMs B PYYHOM
pexxume. OxJaxJeHHe [0 TeMIepaTyp KUAKOTO as3oTa H
’KUJIKOTO TeJisi HAYHeTCs B CEHTs0pe cpa3y Mocjie OKpacKH
3asa MPD. M3MepeHuss MarHUTHOrO MOJIS1 HAYHYTC B MapTe
2024

KOHUTyparui

roga 3aﬁMYT Tphu Mecdla [AJd Pas/IMYHbIX

MoJii € WCIOJb30BaHHEM  Kaprorpada,
usrotosieHHoro B USA®D, HosocuGupck. IIKK mo3gpaBu
KOMaHJy C  HaxoxAeHWeM  3QQPeKTUBHBIX  pellleHui
KPUTHYECKHUX Mpo6JieM, BO3HUKAINIUX 10 MHOTHUM acleKTaMm
CO3/laHMs JIETEKTOPa, COOPKHU U BBOJA Er'0 B IKCILIyaTaIHIO.
[IKK BbICOKO OLeHWJ X0J] peanu3anuud mpoekta BM@N,
NKK

KoJitabopanuio BM@N ¢ nepBbIM ¥ yCHEUHbIM QU3NYECKUM

npeacraBieHHbid M. H. KanumuzeiM. [03/1paBuJI
3amyckoM JeTekTopa BM@N B ero mosHO# KoHUTrypanuu c
nydykamu Xe 3,8 A 3B u 3,0 A I'aB. B xo/ie axcnepumeHTa GbLIO

3aperucTpupoBaHo 6osiee 550 MUJIJIMOHOB B3aUMOAENUCTBUN

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

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

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

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



Xe+Csl. [IKK oTMeTn1 HexBaTKy KaJpoB AJis TEKYLero aHaa13a
3anucaHHbIX JaHHbIX. B To e Bpema IIKK mpussan komanzy
BM@N cocpefjoTOYUTb CBOM YCHJIMA HA MOJNYYEHHUH IMEPBBIX
bu3nIecKyx pe3ynbTaToB AJis JAHHBIX ceaHca C HOHaMH Xe.

[IKK npuHAn K CBeleHHIO OTY4eT O MOATOTOBKE
TexHudyeckoro  mpoekta  (TDR)  skcmepumenta  SPD,
npescrasaeHHbld A. B. I'ycekoBbiM. KommoHoBKa geTekTopa
NPUHATA C YYeTOM HOBBIX BO3MOXXKHOCTEH, OTKpPBbIBaeMBbIX
yBeJnyeHneM JONYCTUMOMN Harpysku Ha noJu
sKcnepuMeHTanbHoro 3ana. Komanga SPD npuiaraer ycunus
JJI ToMCKa M paspaboTKM 3aMeHseMOro 060py/J0BaHMS,
KOMIIOHEHTOB M TeXHUYECKUX pelleHUH, HeoOXOAMMBIX AJA
CO3JaHUA AeTeKTopa. BejeTca noaroToBka JOKyMeHTALMU Ha
cBepxnpoBofdmuii coseHoup SPD. IIKK mnoBTopusn cBoto
pekoMeHZanuo pykoBogctBy OHAM o HeobGxopumocTu
BO300OHOBJIEHUS]  JlesITeJbHOCTH  MexayHapoiHoro  Kol-
CyIBTaTUBHOTO KOMMTeTa 1o JeTekropy SPD, M mnpussan
rpynny SPD npogokuth noarotosky TDR.

[IKK npunsn k cBegenuto ortyer C.B. AdaHacbeBa o0
NOJTOTOBKE  3KCIepMMeHTa Ha BHYTPeHHed  MHIIEHU
Hyknotpona, CKAH-3, HampaBjeHHOro Ha  H3y4yeHHe
BBICOKOBO30YXK/JIEeHHOU S/IepHOM MaTepuu, 00pasymollencs B
dA-B3aumozefcTBUAX. KOMUTET nocYuTal HEBO3MOXKHBIM JaTh
TBepAyl peKkoMeHjauuio. [locKoJIbKy NpoeKkT of00peH B
2019 rogy u Hyxpaetcs B npogJenuy, [IKK nonpocun komangy
OUAM BepHYTHCA K 3TOMY Ha cieaytomeid ceccuu [IKK ¢ yeTkum
npeioKeHHeM U fICHOM [pe3eHTauuedl, B  KOTOPOH
U3JIaraloTcd MepBOHAayajlbHble Lead npoekta B 2019 rogy,
JOCTIDKEHMs 3a Mpollejde 4YeTblpe roja M IJIAHBl Ha
3anpallrvBaeMblil IePUOJ, NPOAJIEHHUS.

[IKK  BbICOKO  OLEeHMJ  pe3ynbTaTbl, MOJy4YeHHble
cotpyaaukamu JI®BI B akcnepumenTax Ha LHC (ALICE, ATLAS
u CMS) u Ha SPS (NA64). Beuio mpensioxkeHO JBa HOBBIX
npoekta - «MaremaTuyeckue MeTOABI, AJITOPUTMBl U
nporpaMMHoe obecrneyeHue AJs MOJeIUpOBaHUs PU3NYECKUX
TNPOLECCOB U 3KCNEpUMEeHTa/IbHbIX YCTAaHOBOK, 00pabOTKU U
aHa/jM3a 3KCIepUMeHTalbHbIX JaHHbIX» oT JIUT u yyactue B
skcnepumenTe AMBER (mpeemuuk COMPASS) Ha SPS ot JIAIL
Bblia oTMe4yeHa CHHeprust Mex/y OOLIMPHBIMU QU3NYECKUMU
nporpaMmaMu 3kcnepuMenToB AMBER u NICA SPD, B TOM
4ycle MO0Jb3a OT O06Yy4eHHS MOJOJbIX HCClIefoBaTesed B
akcniepuMeHTe AMBER Bo Bpems co3ganus SPD.

Bce HOBBle M Npoj/IeHHBbIE MPOEKTHI MOJYYUJIH BBICIIYIO
KaTeropuio «A», IpY 3TOM CPOKM OKOHYAHHs NPOEKTOB ObLIN
BbIOpAaHbl TaKMM 06pa3oM, 4TOObI pasrpy3uTb HPOrpaMMy
neTHed ceccu. Temepb B HIOHe OyAyT paccMaTpUBaTbCA
OUAN  Bo
3KCIIePUMEHTAX, a B SHBape - BHyTPeHHHWe 3KCIepUMeHThl U

NpPOEKTbl  y4yacTUsl  COTPYAHUKOB BHEIIHUX
y4yacTue B HEUTPUHHbBIX IPOEKTaX.

W3 13 cTeHA0BBIX JOKJIa0B MOJOABIX yyeHbIx JIPBI, JITO
u JIAIl komuter BBIOpan mokiang M. M. lllanpora «Cucrema
KOppeKUuu BeAyuero mMarHutHoro noss bycrepa NICA» g
Npe/CTaBJeHUs] Ha CJefyolell cecCMM Y4YeHOro coBeTa B
ceHTs6pe 2023 roza.

Caepyrouiee [IKK 1o

3alJIaHUpOBaHo Ha 22-23 auBapsa 2024 roja.

3acejjaHue dusuke yacTuy

A. II. Yennaakos

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

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

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

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

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

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

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

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

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

A. Cheplakov



[lepcrieKTHBBI PAa3BUTHS YCKOPUTEIbHOI0 KOMILJIEKCA
Prospects for the accelerator complex development

AHanu3y pe3y/nbTaTOB LMKJA MYCKOHAJIAaJJOYHbIX paboT Ha
ycKopuTesbHOM KoMmiiekce JI®BI 6buio mocBsimeHo paGodee
coBelanue «YckoputenbHbli Kommiekc NICA: mpoGiembl u
[epCneKTUBbI», NPOXoAuBLIee ¢ 27 MapTa no 4 amnpeisd B
anbnuHUCTCKOM Jiarepe Lleit, Pecniy6ivka CeBepHast OceTus -
Ananus.

B coBeljaHuy NpUHANM yyacTHe 62 BeyLIMX CHeLHaIUCTa
BCeX IMOJApasfie/leHUH YCKOPUTEJIbHOr0 OTJeleHus, U ObLI0
npe/cTaBieHo 32 Z0KJIa/a 0 OCHOBHBIM CUCTeMaM KOMILIeKca.
B kaxzaom Jok/aze 6bLIM NMpUBeJeEHbl pe3y/bTaThl paGoThl B
NyCKOHA/Ial04HbIX CeaHcax ¢ 0630pOM OCHOBHBIX BbISIBJEHHBIX
npob/eM, XapakTepa  HEHUCIOpPaBHOCTEH M TeKyIUX
OTpaHUYEHHUH, COCTOSIHUE TEKYIMX paboT U IJIaH MOArOTOBKU
K OJIMKaHIIMM ceaHcaM, BKJII0Yasd TEXHOJIOTMYECKUH ceaHC Ha
KoJIalZiepe U IlepBble CeaHCHI C IyYKOM.

[Ipu B 1e/I0M yfayHOM NpPOBeJEHUU MOC/Ae/JHErO CeaHca, B
XoJle KOTOporo ObLla BbINOJHEHA OOLIMpPHAsd MporpamMma
3KCMePUMEHTAJIbHBIX HCCIe/JOBAaHUN Ha YCKOPEHHBIX My4yKax
aproHa ¥ KCeHOHa, mnpuMepHo 15%

BpEMEHH 3aHAJIN

HenpeaABUEHHbIEe TIPOCTOM W PEMOHTHI 060pyAOBaHI/IH.

MakcuManbHasi MHTEHCMBHOCTb YCKOPEHHOTO IMydKa sjep
KCEHOHa, JOCTUTHyTass C [pUMeHEHHeM 3JIeKTPOHHOI0
oxJiaxkeHus B Bycrepe, cocraBuiia okosio 2-107 yacTuil 3a LMK
YCKOPEHHUS, YTO C OJHON CTOPOHBI MPUMEPHO HA /iBa MOpsKa
GoJIbllle, YEM B MIPE/bIYIIEM CeaHCe C KCEHOHOM, HO, C Ipyroi
yeM He0OX0JUMO JJis

CTOPOHBI, CYIECTBEHHO MEHbIIIE,

HWHXEeKIMU B Komaﬁ,aep. [losiHbIE noTepu 4acTtun, OT

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

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

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

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

Puc. 1. Yuacmuuku paboyezo cogewjanusi «YckopumevHolii komnaekc NICA: npo6aembl u nepcnekmugbiy.

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

YMeHblIeHHe HHTEHCUBHOCTH IyYKa KCEHOHA B IPOLiecce YCKOPeHUsl
A decrease in the intensity of the Xe beam during acceleration

JHeprus, MaB/H KosimyecTBO HOHOB, 108
Energy, MeV/n Number of ions, 10°
Ha BbIxo/ie HCTOYHHKA HOHOB
At the output of the ion source RI0L68 400
[Ipu nmxexunu B bycrep
Atthe injection point into the Booster A0S 50
Ha BeiBoie U3 BycTepa
Atthe extraction point from the Booster 203,8 30
[Ipu nmxexuuu B HyksiotpoH
Atthe injection point into the Nuclotron A0L87 10
Ha crosie BoiBojia U3 Hyk/ioTpoHa 3896 5
Atthe extraction plateau from the Nuclotron ’

UCTOYHMKA MOHOB [0 «CTosa» Tmojss B HykJoTpoHe,
cooTBeTCTBYytomero 3Hepruu 3,8 3B/H, mocturanu 90-95%.
TunuyHoe yMmeHblleHHe MHTEHCUBHOCTU IO CTAfUSAM LMK
ycKopeHus npuBesieHo B Tabuuie 1.

B pesysbraTe aHanM3a NPUYMH NMOTEPhb 6bLIa BhIpaGoTaHa
CTpaTerusi pa3BUTHs KOMILIEKca Ha GJMKANILYIO IepPCIeKTUBY.
[1aBHOW 1eJbI0  CAeJYIOLIEro WHXEKL[UOHHOTO
KoMmilekca kosnaigepa NICA daBideTca yBe/MYeHHUS €ro
NPOU3BOJUTENbHOCTY Ha OJAMH-JBAa TMOpsKA OT YpPOBHS,
JOCTUTHYTOTO B ceaHce No4.

[Ipepsiaraemas

3aKJ/JIl04YaeTcd B

CeaHcCa

cTpaTerus 3ToMH
COKpalleHUU

HWOHHOI'O MCTOYHHKA 10 4 MKC ¥ ;Laaneﬁmef/'I OINITUMH3ALVHU €TO

peleHus
JJIATENBHOCTH

3aauut
UMITyJIbCa

paboThl. [lpesnosaraercd, 4To HUCTOYHUK OyAeT paboTaTh C
4acTOTOH! NMOBTOpeHUst UMNyJabcoB o 10 I ¢ HakomieHHMeM
10-20 uMNynbCOB B MNPOAOJBHOM (A30BOM IMPOCTPAHCTBE

Ja

yBeardeHus: 3GPeKTUBHOCTH yCKOpeHUs ¢ 5% /[0 NpUMepHO

ByCTepa Opyu TIIOMOIIHM 3JIEKTPOHHOI'O0 OXJIAXACHUA.

50% (4TO COOTBETCTBYIO [JeCATUKPATHOMY CHUKEHHIO NOTEPb)

HEeoOX0MMO  OCYIIECTBUTb  AWHAMMYECKYI0  KOPPEKLHI0
opbutel B 06oux KoJblax - bycrepe u Hyksnorpone - u
YCKOPEHUs B KOJbLAX C
yckopsomux  BU  cucrem.

3TOM  mporpaMMbl  pa3paboTaH

TEXHUYECKHX H OpraHU3alMOHHBIX

KaHalax, M CONpsiub TeMIIbl
BO3MOXKHOCTAMH X
Jlnsg  BBINOJHEHUS
JeTaJbHbIA  IJaH
MepONpPUATHH.

[IpoBeieHue CIeYIOIIETO CeaHca PaGoThl YCKOPUTEJIHHOTO
KOMILJIEKCA TNpPHU3HAHO Helesecoo6pa3HbIM [0 BBOJA B
3KCIUIyaTalldl0 HOBOM KOMIIPECCOPHOHW CTAHI[MM KPHUOTEHHON
babpuku U obecriedeHUs] peXUMa PElUPKYIALUN SKUIKOTO
a3oTa, YTo OxkuAaeTcs K KoHuy 2023 roza.

OCHOBHBIM TEXHWYECKHUM OTpaHUYEHHUEM JJisl MPOBeJeHUs
TEXHOJIOTUYeCKOT0 ceaHca Ha MarHUTHO-KPUOCTATHOM CUCTEMe
KoJUlaiiiepa sIB/sleTCsl 3aJiepKKa C 3aBeplieHHeM MOHTaXa
WHXeHepHO!U HHQPACTPYyKTyphbl 3JjaHUS, YTO He IMO3BOJISET
Opojo/kaTh  paGoThl 1m0  cOOpKe  BCEM  CHCTEMBL
ONTUMHUCTUYHBIN CPOK 3aBeplleHUs] COOPKU — He PaHee anpesis
2024 ropa.

A. 0. CudopuH

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

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

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

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

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

The
technological run with the magnetic cryostat system of the

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

April 2024.

A. Sidorin
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HoBocTH Kosi1a6opanuu MPD
News from MPD Collaboration

14 anpens
NaBUJIbOHE

2023 roma B
MHOTOL|e/IeBOr0
nerekropa MPD yckopuTtesnbHoOro
kommiekca NICA B JlabopaTopuu
¢usuku BbICOKMX 3Hepruit OUAU
BIIepBble TPOLLJIO IepeMelleHHe
CBEPXMPOBOJALLETO coJieHou A
maccod 800 TOHH B TeKyuen
KoHurypanuu. TakxKe, HEOTBHEM-
JIeMO OT COJIEHOMJa, NepeMellieHa
6oKoBast miaTdopma ISt
3JIEKTPOHHOTO 060py0BaHMH,
npeJiHa3HAYeHHOT0 /ISl CYUThIBA-
HMS JIJaHHBIX C  JIeTEKTOPHBIX
nozxcucteM MPD. [lepemeweHue
NOTpebOoBaJOCh [l pelleHus
3a/lad MOHTaXa 3JIEKTPOHUKU U
CTal0 JJf  KOMaHZAbl IMpOeKTa
Xopolen peneTunuei 3TOMH
CJIOXKHOM TEXHOJIOTHYEeCKON MaHHU-
nynauud.  [lajbHeiiee nepeMe-
llleHle MarHuTa ellje Ha YeTbIpe C
JIMIIHUM MeTpa YKe B OKOHYaTesJbHOe MOJIOXKeHHe - T. H.
N0JIOXKEeHHe TyyKa - OyJeT OCyLlecTBJEeHO MOoCJAe TOro, Kak
KOJIbIIO KoJLIaiepa GyeT AoCTpoeHo, a fetektop MPD 6Gynet
rOTOB K TpOBeJleHUI0 3KcrmepuMeHToB. Kak
3aMeCTUTEb umxkeHepa  JIOB),
koHcTpykTop npoekta NICA/MPD Huxkousaii Tonuius, pabouee
T0JIO}KeHHe MarHWTa 6y[eT OTBIOCTUPOBAHO C TOYHOCTBIO [0
JlecsIThIX JoJ1ell MUJLIMMETpa.

C 18 mo 20 ampens 2023 roga B JlabopaTopuu ¢u3UKU
BeicOKuXx 3Hepruél OWAN mpoxopuio XI kosraGopalndoOHHOE
coBeljanue skcnepumenTa MPD Ha kommiekce NICA. Bosee
80% 13 165 3aperucTpupoBaHHbIX YYaCTHUKOB MepONpUATHUS
CMOIJIM NPUHATb B HEM yyacTHe B OYHOM Hopsifike. Brepsble,
nocsie CHATUA KOBUJHBIX OTPaHUYeHUH, B cOOpaHUM TpUHSAIA
y4acTue generauus ¢pusukos us Kuras. 3a Tpu AHs 3aceiaHUM
B KoHbepeHu-3ane JlabopaTopuu Ipe/CTaBIeHO
34 noxJsazia, 0XBaThIBAOLIMX BCe acMeKThl QYHKIIMOHUPOBAHHUSA
MeX/IyHapOAHO! KoJLIaboparuy, 6bLI0 MPOBEAEHO COBELAHUE
CoBera UHCTUTYTOB KoJIabopaluy, /s OYHBIX YYaCTHUKOB
Obla TpoBeJeHa JKCKYPCUS B 3KCIEPUMEHTAJbHBbIA 3al
ycraHoBku MPD u B TyHHesb Kosnaigepa NICA. [lepBbiii eHb
cobpaHusi ObUT  TOCBSILEH  OOCY’KAEHHID  TOJTOTOBKH
PasJIMYHBbIX [JIeTEKTOPHBIX MOJCUCTEM ycTaHOBKMU MPD k
NepBbIM 3KCMEpUMeHTaM. B 3ToM rofy ocHOBHble paGOThl B
3KCIIepUMEHTATbHOM c6opKO1,
UCTIBITAaHUEM M MOJTOTOBKOM CBEPXNMpPOBOJSALIEr0 MarHUTa K
€r0 OXJIAX/EHHI0, KOTOPOE HAMEeUeHO Ha OKTAOPb-/eKabpb
2023 ropa. M3MepeHUss MarHUTHOTO MOJI IpeJBapUTENbHO
HasHaueHbl Ha Hadayso 2024 roga. Box gmerektopa MPD B
3KCIUIyaTallMl0 M TNepBbli  HAbGOp  [JaHHBIX  Temepb
3amnaHupoBaHbl Ha 2025 rog. Bo BTOpo#l eHb coBellaHUs
00CyX/1a7loCh COCTOSIHME W TJIaHbl PA3BUTHUSI KOMIbIOTEPHOM

OTMETHUJI

[JIaBHOT'O [JIaBHBIN

OblJI0

3ajJe ObUIM CBfI3aHbl CO

Puc. 2. YuacmHuku koasabopayuu MPD 8 skchepumeHMa/ibHOM 3ae.
Fig. 2. Members of the MPD Collaboration in the NICA Hall.

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

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

scheduled for October-December 2023. Magnetic field



UHQPACTPYKTYphl  KOJJIAGOPAL[MH, MeTOJbl  KaJUOPOBKU
JIleTeKTOPHBIX TOJACUCTEM W aHajJW3a 3KCIepUMeHTaNbHBIX
JaHHbIX. Co3/iaHMe 6OJBLIMX BbIGOPOK PEKOHCTPYMPOBAHHBIX
CMOJIEIMPOBAHHBIX  JaHHBIX M MX  LieHTpajnu30BaHHas
obpa6otka Ha NICA ksiacTepe ¢ MOMOLIbIO CHCTEMBI «IOE3/I0B
[/l aHaJu3a» [03BOJISIET MPOTECTUPOBATb HMELIYIOCH
KOMITbIOTEPHYIO u MPOrpaMMHYI0 UHOPACTPYKTYDY,
MOJITOTOBUTCS K aHa/IM3y peasibHbIX JaHHBIX. [lociejHUH eHb
COBellaHUs ObLT TMOCBAIIEH MPEACTABIECHUI0 U O0GCYX/EHHI0
JIOKJIaZloB MATH QU3MYECKUX paboyux TPyNI O MpoJeaHHOM
pabore.

Ha 3acesjanuu CoBeTa MHCTUTYTOB B cocTaB KoJlabopanyuu
MPD 6b1M NPUHATHI /iBe HOBble HayuHble Tpynmbl U3 CaHKT-
[letepbypra u, Buepsble, U3 Pecny6nku KazaxcraH. Bocemb
CIeLMaJMCTOB  NOJ,  PYKOBOACTBOM  JIOKTOpa  (QU3MKO-
MaTeMaTH4YeckuxX Hayk mpodeccopa fpocnaBa bepaHukoBa u3
CaHkT-[leTepOyprckoro  MOJIUTEXHUYECKOTO  YHUBEPCUTETA
[letpa Beskoro 6yAyT yyacTBoBaTh B paboTax 1o pa3paboTke,
BBOAY B OJKCIUIyaTalM0 M OOCIYKMBAaHHIO MepefHEro
TPEKOBOTO CIHEKTPOMETpPA B paMKax MogepHusauuu MPD.
[lomyMo 3TOro, MJIAHHUPYeTC MX y4acTHe B MOJeJbHBIX
pacyerax, TEOPeTHYECKHX u 3KCIepPUMEHTaIbHbIX
UCCJIe[JOBAHUSX PA3/TUYHbIX QU3UYECKUX SIBJEHHUH, a TaKXKe B
06paboTKe JAHHBIX C HUCIOJb30BAaHMEM METOZOB MAaIIMHHOTO
o6ydenus. [pynma jgokTopa ¢H3MKO-MaTeMaTHYECKUX HayK
Urops Jle6esieBa u3 Pusrko-TeXHMYECKOT0 HHCTUTYTA Pecnybnku
Kazaxctan B cocraBe 9 4esoBeK 3alMeTCd pa3BUTHUEM
nocoGpITHiHOrO aHaiuza B MPD, a Takxke u3ydyeHueM
Koppensuuidi ¥ QUYKTyaluud  pa3/IMuHbIX  BEJIUYHUH,
OCHOBBIBAsICb Ha CMO/IEJIMPOBAHHBIX M 3KCIEPUMEHTANbHbIX
JIAHHBIX.

Ha HacTosimuil MOMEHT B KOJIaGOpalMy paboTarT GoJiee
500 cmenuanucToB U3 35 MHCTUTYTOB M3 11 cTpaH Mupa,
Bk/atoyasd OUAU. Beuio npuHATO pelleHWe O NPOBEJEHUU
cnenytoutero XII ko1abopanioHHOT0 COOPAHUS IKCIEPUMEHTA
MPD B Besnrpage (Cep6us) c 2 no 6 okts6ps 2023 roga BMmecTe

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

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

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

Puc. 3. Yuacmuuku XI koanabopayuorHozo cosewjanus skcnepumenma MPD Ha komnaekce NICA.
Fig. 3. Participants of the XI Collaboration Meeting of the MPD Experiment at the NICA Facility.



C CeMHHApOM-LIKOJON AN CTyAeHTOB M acnupaHToB NICA
Days 2023.

Ctatyc peanusauuu MeracaieHc-npoekta NICA ctan ofHou
U3 ILeHTpaJbHbIX TeM Jad 58- ceccun IlporpammHo-
KOHcyJbTaTUBHOrO KomuTeta OWAU mno owusuke wacruy,
KoTopbld mpoxoausa ¢ 21 mo 22 wuwoHsA 2023 roza. B cBoem
JloKJIajJie r1aBa KoJtabopanuu MPD npodeccop Bukrop Psi6os
pacckasan 0 TeKylleM cTaTyce KoJIabopaluu U nporpecce B
peasusanuu npoekra MPD. Bbuiu npescraBiieHbl pe3ynbTaThl
M3y4eHHs] BO3MOXHOCTeH 3KcmepuMeHTa MPD ass paGoThl ¢
bUKCHPOBAaHHOM MMILEHbIO, 4YTO T03BOJIUT 3HAYUTEJbHO
YBEeJIMUUTD AMANa30H 3HEPIUM C BBICOKOW CKOPOCTBIO pPeaKLuil
¥ 6e3 3HAYUTEIbHOM MOTEPH aKCeNTaHCa YCTAHOBKU.

Jleto 2023 roza NOCAyKUIIO0 YKpPEIJIEHUI0 MeXAyHapOLHOTO
COTpY/HUYECTBA B paMKax koJjuabopauuu MPD. B cepepune
vioHs B YxaHe (Kutail) B paMKax Mex/[yHapOAHOro ceMHHapa
NICA-MPD/IT cnenuanuctel OUAU obcyauan ¢ KuTalCKUMHU
KOJIJIETaMH HOBBIM COBMECTHBIHI INIPOEKT, TJIaBHOW IieJIbl0
KOTOPOr'0 CTaHET pa3paboTKa M MPOU3BOACTBO MOHOJUTHBIX
aKTHBHBIX MUKCeNbHbIX AeTekTopoB (MAIIC, anri. MAPS) ans
TpekoBoi cucreMsl (ITS) sxcnepumenTta MPD. C 2 no 13 utons
cocrosiica mnepBblid BUsUT B JI®BI penerauuu HHCcTUTyTa
s/lepHbIX HayK «BuH4a» (Cep6usi) - y4aCTHUKOB KCIEPUMEHTA
MPD. 7 wions pyKoBojuTelb TPymmel - npodeccop Hosan
MusionieBUY  BBICTYNWJI C JIOKJA3ZOM Ha J1abopaToOpHOM
ceMuHape. B Havase utosia 2023 B pamkax nporpamMMbl START B
JI®B) Ha CcTaXUpOBKY TNpubbLIAa TIpynma CTYJeHTOB |
aclMpaHTOB M3 YHUBEPCUTETOB MeKCMKM - YYaCTHHMKOB

akcnepuMenTa MPD.
A. B. Tapanerko

the school-seminar for undergraduates and postgraduates.

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

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

A. Taranenko

[IpogonxaeTcs paboTa Ha TEXHUYECKUM MIPOEKTOM YCTaHOBKH SPD

SPD TDR - work continues

[lepBast Bepcusi TeXHUYECKOrO INpOeKTa YCTaHOBKU SPD
npeJcTaBeHa ceccun  [IporpaMmHo-
KOHCYJIbTaTUBHOTO KoMuTeTa Mo ¢u3suke dvactuu. Komuter
pPEKOMEHJI0BaJ  MPOJO/DKUTb  paboTy
CKOHLIEHTPUPOBAB YCU/IUS HA ero 0GHOBJIEHHH B COOTBETCTBUH
C TeKyWMMHU ILeHaMM, a TakXe AOCTYNHOCTbIO MaTepHaJoB,
o6opyzfoBaHUsA U TexHosorud. OHaKo, BaXkHOe [/ MpoeKTa
SPD coGbiTHe, ciy4uBlIeecs B sIHBape, CMECTHJIO BEKTOP
ycunui Kossaboparui.

OcoGeHHOCTBIO ycTaHOBKU SPD siBJIsieTCsl 04eHb MJIOTHOE
pasMellleHHe 3JIeMEHTOB MOJCUCTEM BHYTPeHHeH YacTH
JleTeKTopa. IJTO CBA3aHO C HaJMYUMeM B YCTAaHOBKe
MOJIHOLIEHHOW MIOOHHOW (Mpo6eXHOW) CUCTeMbl TOJMIUHON B
4eThblpe /JIMHBI $/lepHOT0 B3aMMOJEWCTBUSA, COCTOsALIEH U3
CTaJIbHBIX 10JI0C, NPOCTOEHHBIX KOOpAWHATHBIMU
JeTekTopaMHy. Takas MIOOHHAs CUCTeMa CIYXKUT OJHOBPEMEHHO
¥ rpy6bIM [pOHHBIM KaJIOPUMETPOM,  TaK’Ke ABJIAETCS IpPMOM
cBepxnpoBozsLero cojeHouga SPD. OaHako, 3HaUMTENbHBIN ee
BeC U TIpefeJbHO JIONYCTHMasg Harpyska Ha MOJ
3KCTEePUMEHTAIbHOIO 3aJa OrpaHUYUBAIOT
reoMeTpUYecKe pasMepbl KaKk caMOH MIOOHHOW CHCTEeMBI, TaK
u fietektopa SPD B nesiom.

Obl1a Ha 3HMHel

HaJl JOKYMEHTOM,

KeCTKO

10

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

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

superconducting solenoid. However, its considerable weight and

rough hadron calorimeter

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

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

possibility to increase the weight of the SPD detector based on



Puc. 4. Compyonuxk JIAIl OUAH A. B. Kyaukog ¢ 06pazyom
uemblpexcaoliHozo aspozeas (MAD, Hosocubupck).
Fig. 4. Employee of DLNP JINR A. Kulikov with a sample of
4-layer aerogel (INP, Novosibirsk).

B xoH1e siuBapsi 3A0 «KomeTa» 6b11M 3aBepLIeHbl PACYETh
110 BO3MOXXHOCTHU yBeJIMUeHHUs1 Beca jeTektopa SPD, ucxoas us
€ro pasMepoB M 0XKHJAeMOT0 paclpe/ie/ieH|s Beca 0 TOYKaM
onopbl B paboyeil NO3ULMK Ha MyyKe, B MO3ULUH [ COOPKU/
o6CIy’KMBaHMs, A  TakKe BO  BpeMs  JIBUXKEHHUS,
Npe/iCTaBleHHbIX B TeXHUYECKOM INpoekTe. Bbuio MosyyeHo
obuLMaIbHOE  3aKJIOYEHHe, [O03BOJSIOLIEe  YBEJUYHUTDb
Harpy3Ky zetektopa Ha 1o ¢ 1200 go 1500 TouH. [Ipu Takon
Harpy3ske JedopManus GyHjaMeHTHBIX [IUT 3aJ1a He ABJIAETCH
KpuTHyeckoi. YacTe ob6pasoBaBiierocs «pesepBa» Oblia
UCMO0JIb30BaHa [/1s YBeJUYeHUs TIeOMeTpPUYecKoro pasMmepa
Jetektopa Ha 10 cM mo pazuycy ¥ Ha 30 cM BJj0JIb OCH Iy4YKa.
Takum oGpasom, oxujgaercs, 4To AetekTop SPD OymeT uMeTh
JJIMHY 8 MeTpOB ¥ BHELIHUI UaMeTp - 7,2 MeTpa.

YBesiM4eHVe [JIMHBI YCTAaHOBKU IO3BOJISIET CYILeCTBEHHO
YAYYIIUTh ueHTUUKALUI0 3apaKeHHbIX 4aCTHL,
BbLJIETAWIUX 10/, HeOOIbIIMMHU YIJIaMU K OCH NMyYKa, MyTeM
3aMeHbl MpeJJlaraBlIerocss paHee MOPOrOBOr0 CYeTYMKA Ha
OCHOBE a3porejsi Ha CyLleCTBEHHO 6oJiee TNPOJBUHYTYIO
cucteMy - GOKyCHPYIOILMH JeTEKTOp YePEHKOBCKUX KOJIel, Ha
ocHOBe MHorociorHoro asporess (FARICH). Takas 3aMeHa He
TOJIbKO PACIIMPUT KUHEMAaTH4YeCKUX j1ana30H U3MepeHUuH AJ1s
OCHOBHOM  $U3MYeCKOH TNporpaMMbl 3KCIEepUMEHTa, HO
paclupuT U camy Gusnyeckyro nporpaMmy. CTaHeT BO3MOXKHO
M3MepeHHe CIMHOBBIX ACUMMETPUH B HMHKJIO3MBHOM
POX/IEeHUH 3apsKEHHBIX aZipoOHOB (NMpeXJe BCEro MHOHOB U
KaoOHOB) B 06J1aCTH 60JIbIIMX NPOAOJIbHBIX UMIYJIBCOB, I/le 3TH
aCUMMeTPUH 0CO6EHHO BEJIUKH.

Kosina6opauueit SPD ycTaHOBJIEHbI KOHTAKThI C TPYNIION U3
WHctutyTta fgepHoit ¢usuku um. Byakepa (HoBocubupck),
creliMaJu3upyolleiics Ha CO3ZaHMM [JeTEeKTOPOB Ha OCHOBe
asporesifl. B Xofe cocrosiBlierocs B KOHIle MIOHS BHU3UTA B
HoBocub6upck npejcraButenu SPD 03HaKOMUJIKCh € 06pa3naMu
MHOTOCJIONHOTO a3poresd, a Takxe InoceTuad HWHCTUTYT
katanusa CO PAH, rpe npousBogutca asporesb. [lo utoram
06CyX/IeHUsT OXUJAETCS, YTO CHUOMPCKUE CIENUaNUCTBl He

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

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

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

driving force in this direction.

Puc. 5. Texnuueckuii koopdunamop SPD A. 0. Kop3seHes
c ApMom mazHuma 045 demekmopa PANDA.
Fig. 5. SPD Technical Coordinator A. Korzenev
with a magnet yoke for the PANDA detector.



npocTo BkJovyarcs B paboty no FARICH, Ho 1 cTaHyT ocHOBHO#M
yZapHO# CHJION Ha 3TOM HallpaBJIeHUH.

B xozme Busuta B HoBocubupck mnpejctaButesnn SPD
03HAaKOMMJIUCh TaKXXe C TPOU3BO/CTBEHHON HHPACTPYKTYpoH
JUISL CO3/IaHHUS CBEPXTPOBOASANIIMX MarHUToB B UA®. iMeHHO B
WSO 6yner M3roToBJIeH CBepXMpoBOAAIMMUN cosieHous SPD ¢

nosieM Ha ocu B 1 Tt u 3amaceHHo# sHepruelt okoso 20 M/x.

[Ipu nsroroBneHuu coseHouga SPD GyzseT MCIOAb30BAH OMBIT
co3ziaHus B HoBocubupcke CBepXNpOBOASALLEro CoeHOUa A5
nerektopa PANDA (FAIR). KoHcTpykuusi Kak caMoro 3TOro
MarHuTa, Tak ¥ ero spMa 6JM3KH K UX KOHCTpyKuuu B SPD. B
HacTosillee BpeMsl MJAeT IIOATOTOBKAa K  pa3paboTke
TeXHU4YeCKOH JokyMeHTauuu mo cojeHouny SPD. [Ipoekt SPD
ObLJ TaK)Xe BCECTOPOHHE IpeJiCTaB/IeH Ha HAYYHOM CceMHHape B
VA® u BbI3Ba/I UCKPEHHUH HHTEPEC U XKUBYIO0 AUCKYCCHUIO.
OxujaeTcss, 4TO OOHOBJNEHHAss BepcHUsl TEXHUYECKOro

npoekTa SPD nosiutcsa k kouuy 2023 roga.
A. B. T'ycvkos

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

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

A. Guskov

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

Kosna6opanuss BM@N npoBesia nepBblil GU3UUeCKUN ceaHC
B II0JIHOW KOHQUTYpaLUK JleTeKTopa ¢ MyYkaMu Xe ¢ sHepruen
38 AIBB wu 3,0 Al3B. B =xome 3KcmepuMeHTa OBLIO
3aperucTpupoBaHo 6osiee 550 MUJIIMOHOB B3aUMOJeHCTBUH
Xe+Csl. Hpentndukanua A-runeponos, K’-me3oHOoB u
3apMKeHHbIX YacTHL, 3HAYUTEeNbHO y/IydIIMJach MocCje
IOCTUPOBKM, KaJUOpPOBKM TPEKOBbIX M BpEMSAINpPONETHBIX
JleTeKTOPOB U Haya/JbHOW 06paboTKY AaHHBIXK. LleHTpasbHOCTD
COOBITUA OlleHMBajJach C IIOMOLbI0 IepefiHero afpOHHOrOo
KaJlopuMeTpa U rof0cKona pparMeHToB.

15-19 wmas 2023 roga B Cauxr-I[leTepbyprckom

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

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

Puc. 8. Yuacmuuxu 10-20 cosewjanus Konanabopayuu BM@N, cocmosiswezocsi 6 Cankm-Ilemep6ypee 15-19 masi.
Fig. 8. Participants of the 10" meeting of the BM@N Collaboration held in St. Petersburg on May 15-19.
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Puc. 6. Cuznanwl A-2unepotos u K’ -me30Hoe 8 cnekmpax sgdekmusHoix macc (p, w°) u (w*, w’).
Fig. 6. Signals of A-hyperons and K’ ¢ mesons in the effective mass spectra of (p, m-) and (m+, 7-).
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Puc. 7. Caesa: Hoenmudgukayus 3apsiceHHuIx T, T, K* Me30H08, npomoHo8, delimpoHOs8, mpumoHo8 80 8peMsinpo1emHoll cucmeme.
Cnpasa: kaaccwl yeHmpaabHocmu cobbimutl, onpedesieHHble no amnaumyde 6 20dockone gpazmenmos (72) u anepauu,
8bl0e/IeHHOll 8 nepedHeM adpoHHOM Kaopumempe (Edep).

Fig. 7. Left: Identification of charged m, w*, K* mesons, protons, deuterons, tritons in the time-of-flight sytem. Right: Event centrality
classes defined from the amplitude in the fragment hodoscope (Z2) and the energy deposited in the forward hadron calorimeter (Edep).

yHUBepcUTeTe cocTosiioch 10-e coBelaHue KoJ1abopanuu
BM@N. Ha BcTpeye npucyTcTBoBaso 0K0JO 120 y4acTHHUKOB
coTpyaHMYecTBa U3 10 MHCTUTYTOB M YHUBEPCUTETOB 3-X
crpad: Poccun, bosrapuu u W3pawuada. Ilporpamma BcTpeuu
BKJIIOYa/la [OKJaZIbl 0 COCTOSIHUM 3KcnepuMeHTa BM@N,
pe3y/bTaTax HeJlaBHET0 GU3NYECKOTr0 CEeaHCa, HalpaBJeHHOTO
Ha usydyeHue B3aumogedcTBUH  Xe+Csl.  O6cyxzpanuch
pa3paboTka  JieTeKTOpOB, MPOTPaMMHOr0  OGecleyeHHs],
AITOPUTMOB  PEKOHCTPYKIMM  COOBITUH ¢dusuyeckas
nporpaMMa 3KkcnepumeHTa. OTAesbHas ceccusi COBellaHUS
OblL1a MOCBsILIEHA pe3ysbTaTaM aHa/nu3a paHee
3aperucTpUpPOBAHHBIX IKCEPUMEHTA/BbHBIX JaHHBIX 110 aproH-
A/lePHbIM B3aUMOJEHCTBUSAM C IeJbl0 MOJYYEHUs BBIXOJOB
JIETKUX ~ siflepHbIX  QparmMeHToB. Ha coBewaHuu  GbLIO
npe/iCTaBIeHo 0K0J10 50 J0KJIa/I0B 10 TEMATHUKE IKCIIEPUMEHTA
BM@N. CoBeT UHCTUTYTOB-YYaCTHUKOB KoJutabopanud BM@N
npuHsa  DU3MKO-TEXHUYECKUH HWHCTUTYT, TI. AJMaThbl, B
KauecTBe aCCOLMMPOBAHHOTO YieHa KOJIabopalyu.

lleppasi  Qu3myeckas cTaTbsl KoJulabopauud BM@N
«Poxgenne T u  K* Me30HOB B aproH-s/lepHBIX
B3auMogencTBUAX mpu 3,2AT3B» 6buia npuHATa K 1y6JH-
kauuu B XKypHase ¢pusuku Beicokux 3ueprui (JHEP).

M. H. KanuwiuH

)54

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

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

M. Kapishin

13



Pa3pa6oTka u usrorossieHue getekTopos Ajsd NICA B [IpoTBrHO
Development and production of detectors for NICA in Protvino

CepnyxoBCKUH Hay4HO-3KCEpUMeHTalbHbIH oTAen OUAU
(manee - CH30) 6b11 co3maH B 1968 rogy Kak caMoCTOSTE/b-
HbI} oTAe B [IpOTBHHO /1 NOAJEPKKH 3KCIepUMeHTaIbHON
nporpammMel OUU Ha yckoputene Y-70 UOBI (teneps [HL PO
W®BI - HULl «KypyaToBCKMH HHCTUTYT»). B TOo xe Bpems,
noMumMo pa6oTel Ha Y-70, corpygHukud CHI0 wmHoro ser
TNpUHUMa/U aKTUBHOE y4acTHe B 3apy0exHbIX IKCIIepUMeHTaX,
B yacTHocTH B LIEPH B sxcniepumenTax ATLAS u COMPASS.

B cBsA3u ¢ cokpauenueM yyactusa OUAW B skcnepumeHTax
Ha Y-70, YHCIEHHOCTb OTAeJa COKpallajack, U OH ObLI
pachopMUpOBaH.

HeCMOTpﬂ Ha 23TO, yAaJOCb COXPAaHUTb

KOJIJIEKTHB BBICOKOTTPOdECCHOHATBHBIX COTPYAHHUKOB,
CMIOCOOHBIX pellaTh CJA0XKHbIe HayYyHble U TEXHUYECKUE 3aJjaqH.
B mocnenHue BpeMsi BCe YCWIMA OBLIM COCPeJOTOYEHBI Ha
BBINIOJIHEHUY NIOCTaBJIEHHbIX 33/jay IPU CO3/laHUU allapaTyphbl
U JIeTEeKTOpPOB [ 3KCIepUMeHTOB Ha HyksioTpoHe u
koJnaiziepe NICA.

B CH30 6bl1 HakomieH 60JbIIOH ONBIT B CO3/JaHUU
KaJopuMeTpoB. MHorue u3 Hux, co3jaHHble B OUAU pus
skcnepuMenToB B LEPH, wusroraBauBanuce B I[lpoTBUHO
COTPYAHUKAMHU OTJiea.

Jnd BM@N

CKOHCTpyupoBaH Kajopumerp ZDC (Puc.

JKCIEePUMEHTA Ha HyksoTpoHe GbLn

9),
CMOHTHUPOBAH M MCII0Jb30BaJICA B COCTaB€ YCTAHOBKHU B C€aHCaX

KOTOPBIH

006JIy4eHMs B My4YKaxX MOHOB yIJIepoJa U aproHa.

B mocnegnue Heckosibko JieT B CHIO coBmecTHo ¢ UDBI
aKTUBHO  TPOBOAMJMCH  METOAMYECKHe  UCCAe0BaHUS
MHOTOCJIOWHBIX PE3UCTHBHBIX MJIoCKUX Kamep (MRPC) c
Ha

CerofiHAIHUN JleHb JOCTUTHYTOe BPeMEHHOe paspelleHue s

MMOJy4€HHbIM  XOPOLIMM BPEMEHHBIM pa3pelieHHheM.

MRPC co cTpuUnoBbIM CYUTBIBAHHEM HAXOAUTCA HA MHPOBOM
ypoBHe. Ha OCHOBaHMHU MOJIyYEHHOTO OMbITA ObLIO MPUHATO

T il'\i\l'!}

\H'i‘

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

Serpukhov Scientific and Experimental Department of JINR
(hereinafter - SSED) was established in 1968 in Protvino as an
independent department to support JINR experimental
programme at the U-70 accelerator at IHEP (now SRC RF IHEP,
NRC "Kurchatov Institute"). At the same time, staff of SSED have
actively participated in external experiments, such as ATLAS and
COMPASS at CERN.

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

and the construction of detectors for experiments at the

Puc. 10. 3cku3 demexkmopa TOF700 (caega) u pesyabmambl udeHmu@ukayuu 3apsxceHHbIX yacmuy no epemeru nposema 8 TOF700 (cnpasa).
Fig. 10. Schematic drawing of TOF700 (left) and the results of identification of charged particles by TOF700 (right).
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pellleHHe O CO3JaHUM BpeMmAnposeTHoro jetekropa TOF700
(Puc. 10) pus sxcnepuMeHTa BM@N. /laHHBIN fieTeKTOp GbLI
pa3paboTaH W usrorosseH Ha miowazgax CHI0 B [IpoTBuHO U
yCHelHo paboTaeT Ha YCTAaHOBKe [ WJeHTUUKaALUK
4aCcTUL.

Bo BpeMmsi paspaboTku u ucnbiTaHus TOF700 6bl1 co3gax
NPOU3BOACTBEHHBIN YYacTOK 151 U3rotosjaeHus kamep MRPC
W [Ba CTeHJA JJIs M3MepeHHUs XapaKTepUCTHUK 3THX KaMmep:

OJIMH — Ha Iy4Ke MIOOHOB OT yckopuTess Y-70, BTopo# - s

U3yyeHHUs paboThbl KaMep Ha KOCMUYECKHUX JIy4ax.

Nuclotron and the NICA collider.

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

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

In the last few years, methodological studies of Multigap

Puc. 11. @omozepagpuu esepxy - uzzomogserue kamep MRPC, 8Hu3y - mecmosbvle cmeHdbl 8 [[pomeuHo.
Fig. 11. Production process of MRPCs (upper pictures). Test benches in Protvino (bottom pictures).

[IpyHMMas BO BHUMaHKUe HAKOIJIEHHBIN ONBIT U UCIOJb3YS
uMelolieecs 060py/J0BaHMe M NPOM3BOJCTBEHHBblE ILIOWIAAH,
rpynna cotpyauukoB OUSU B IlpoTBuHO U coTpygHuku UOBI
NPUHAJIMA pelleHhe COBMECTHO Yy4acTBOBaTb B CO3JaHUHU
BpeMAINPOJIETHOTO AeTeKTopa s 3kcnepuMeHnTa SPD Ha NICA
HapsAJy C KWTalCKOM rpynmod M3 yHuBepcuTeTa lluHxya. B
paMKax 3Toi paboThl pa3paboTaHbl W CO3AaHbI MPOTOTHIEI
kamep MRPC ¢ pasmepamu 350x450 MM?, KOTOpbIE MOKa3alu
OTJIMYHOE  BpEMeHHOe

paspemienve  (oxkoso 40  ps).

N3roToBjieHHbIE KaMepbl W IMpejJjaraéMad KOHCTPYKIUA

LleHTPaJIbHOH YacTH BpeMsnposieTHoi cucteMbl TOF pis

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

While developing and testing TOF700, a production site has

been made for producing MRPCs and two test benches for



Puc. 12. H3zomoessexHble kamepvl MRPC (homo caesa) ds5 npedazaemotl KOHCmMpyKyuu
spemsi-nposemuotl cucmemsl TOF SPD (pucyHok cnpasa).
Fig. 12. Produced MRPCs (left) for the proposed design of the SPD TOF system (right).

skcnepuMeHTa SPD mokasanbl Ha poTorpadun u Pucynke 12.
Takxke ObLIM pa3pabOTaHbl U H3TOTOBJEHBI MPOTOTHIIBI
3JIEKTPOHUKM CYUTBIBAaHUA CUrHaNoB ¢ kamep MRPC. 3to 8-mu
KaHa/lbHble YCUJIWTEJM C KOMIApaTOpaMH M BBIXOAAMH B
cranfapte LVDS pna nopkntoueHus K cyuwecTByromuMm TDC

(Bpems-undpoBbIM Tpeobpa3oBaTeIsaM).

Puc. 13. [lnama sneKmpoHuKu c4umsl8aHus 0anHblx ¢ kamep MRPC.
Fig. 13. Readout electronics board for MRPCs.
Paspa6oTtanHas cotpygaukamMu OUAU u UOBI TexHoJorus
usrotoBienuss MRPC kaMep O6yneT NepefaHa KoJsjieraMm B
®UAH psis Hayasa UX MaccoBOro Npou3BOACTBA. PU3MKU U3
[IpoTBMHO NPOJO/IKAT CBOE y4acTHe B TECTUPOBAHUU TOTOBBIX
KaMep, B TOM 4HUCJIe, IONy4yeHHbIX U3 KuTas.
E. A Jlaovieun

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

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

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

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

E. Ladygin
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