NICA) BULLETIN

Issue No.8 November 2022
© JINR, 2022

Veksler and Baldin Laboratory of High Energy Physics Joint Institute for Nuclear Research

O aupekTope
About Director

Ha pacimimpeHHOM JAMpeKTOpckoM coBewlanud B JIOBI
14 oxta6psa gupextop OUAW I. B. TpyGHUKOB 0ODBABUI O
Ha3HAuYeHWH  UCHOJNHAKIIMM  0653aHHOCTH  JAHMpPEKTOpa
JlabopaTopuu A. B. ByTeHko 1 mo6./iarojapui ero 3a corsiacue
NPUHSATD Ha cebs JIOTIOJIHUTENBHYIO 60JIbILIYI0
OTBETCTBEHHOCTb.

Anzipeit BanepreBud Bytenko poguics B [ly6ue 17 anpesns
1974 ropa. Tlocne oxoHyaHus B 1996 ronsy MockoBckoro
[ocynapCTBEHHOTO CTPOUTENBHOIO YHUBEPCUTETA C OTJIMYMEM
OH mpoues nyTe oT uHxeHepa B HTOII JIB3, po rnaBHOro
uHmxKeHepa  HykjoTpoHa, HayaJbHUKAa  YCKOPUTEJBbHOIO
OTZeNeHnus U 3aMecTuTens Jupekropa JIOBI. 3akoHuyuB
acnupanTtypy YHI[ OUAN no cnenuanbHocTH «PU3KKa My4KOB
U 3apsHKeHHbIX YacTUL, W YCKOPUTeJNbHas  TeXHHKa»,
A. B. bByrenko B 2012 rozy ycrnelso 3alMTHI KaHAUAATCKYIO
aucceptauuio  «MofepHH3aLUs ~ BaKyyMHOW  CHUCTEMbI
Hyk/0TpoHa U ycKOpeHUs] HU3KOMHTEHCUBHBIX My4YKOB Xe Ha
YCKOpUTENbHOM KoMILIekce JIOBI».

3a BpeMs paboTs! B JlabopaTopuu A. B. ByTeHko akTHBHO
y4acTBoBa/ B paboTax 1o mpoekTy HyksnoTpoH-M, pykoBogu
CO3/laHMEM U 3alyCKOM HOBOro (GOpPUHMKEKTOpa JHUHEHHOTo
yckopuTens Jerkux HoHoB JIY-20, JIuHeHHOro yckKopuTeas
TSDKeJIbIX MOHOB MHXKEKLMOHHOro Komiiekca npoekta NICA,

OCYIeCTBJIST 0611ee PyKOBOJCTBO MPOEKTUPOBAHUEM, COOPKOM

u MyCKOHaNaZKON BycTepHoro CBEPXNPOBOJALLETO
CHHXPOTpPOHA.  SIBJeTCA  COPYKOBOAMTeJNEM  NpoeKTa
HyxsotpoH-NICA 1o CO3JJaHUI0 YCKOPUTEJIbHO-

3KcnepuMeHTanbHOro Kommiekca NICA/MPD, HaresleHHOr0 Ha
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Grigory
appointment of Andrey

Butenko as Acting Director of the Veksler and Baldin Laboratory
of High Energy Physics. G. Trubnikov appreciated him agreeing
to take on additional increased responsibility.

Andrey Valerievich Butenko was born on April 17, 1974 in
Dubna. In 1996, he graduated with honours from the Moscow
State University of Civil Engineering. After that, he has come a
long way from being an engineer in LHE Beam Department to
becoming Chief engineer of the Nuclotron, Head of VBLHEP
Accelerator Division and VBLHEP Deputy Director. When he
finished his post-graduate programme “Beam and Charged
Particle Physics and Accelerator Technology” at JINR University
Centre, in 2012 Andrey Butenko successfully defended his PhD
thesis “Upgrade of the vacuum system of the Nuclotron and the
acceleration system of low-intensity Xe beams at the VBLHEP
accelerator complex”.

While working at the Laboratory, Andrey Butenko actively
participated in the Nuclotron-M project, supervised the
construction and launch of a new fore-injector for the light ion
linear accelerator LU-20, and of the Heavy Ion Linear
Accelerator of the NICA Injection Complex. He supervised the
design, assembly, and commissioning of the NICA Complex



MOMCK HOBBIX SIBJIEHWH W HCCJeJJ0BaHHE TPOLECCOB (Pa3oBbIX
NepexoioB f/lepHOM MaTepud B CTOJKHOBEHUSX TSKeJbIX
VOHOB BBICOKHX 3HEPTHil.

A. B. ByreHko - aBTOp M coaBTOp GoJiee 130 Hay4HBIX
OusH,
MOYETHBIMU IPaMOTaMH 1 Mefiaiblo MuHoGpHayku Poccuu. OH

TPYLOB, €ro paboTbl OTMeYeHbl 5 NpeMUAMH

ABJA€TCS  NPHU3HAHHBIM  CHELMalucToM B 06JacTu
CBEPXIPOBOJSALMX LUK/IWYECKUX U JIMHEHHBIX YCKOpUTeseH
WOHOB, B NPOBE/IEHUH TEOPETHUYECKUX M IKCIEPUMEHTaNbHbIX
UCCleJOBaHUH B 00JIACTH JAMHAMUKM IYYKOB HOHOB B
CBEPXIPOBOJSALIMX CHHXPOTPOHAX.

“InaeHoll 3adauveli das 6cezo Koasekmusa Jlabopamopuu Ha
ce200HA 518/15emcsl 80NI0UjeHUe OCHOBHBIX NPOEKMHbBIX peuleHUll
u 3anyck komnaekca NICA-MPD s ezo 6asogoll kKoH@uzypayuu.
Imo secbma ambuyuo3HAA Yyeab, MAK KAK CAM KOMN/AeKC 6e3
npeysenuveHus — A6AAemcst  KpynHellwum U3 K020a-1u6o
cosdasaemvlx 8 HaueMm MexcdyHapodHom uHcmumyme. Toabko
cnomuswucy eduHol KomaHdoli 8okpyz obwjell 3adavu, Mbvl
CMOMceM — ocywecmeumb  8ce  3a0YMAHHOE 8  YCAOBUSIX
cospemeHHol Henpocmoll cumyayuu 8 Mupogol Hayke.” - ¢
TakuMHU cjoBamMu A. B. ByTeHko o6paTusicsa K COTpyJHHKaM

JI®B2.

Booster Synchrotron. He is co-leader of the Nuclotron-NICA
Project on the construction of the NICA/MPD accelerator
complex aimed at search for new phenomena and studying
processes of phase transitions of nuclear matter in high energy
heavy-ion collisions.

Andrey Butenko is the author and co-author of more than
130 scientific papers. He was awarded 5 JINR Prizes, Certificates
of Honour and a medal of the Ministry of Education and Science
of Russia for his papers. He is an acknowledged expert in the
field of superconducting cyclic and linear ion accelerators, and in
conducting theoretical and experimental research in the field of
ion beam dynamics in superconducting synchrotrons.

“Today the main task for the Laboratory team is implementing
the major project decisions and the launch of the NICA-MPD
complex in its basic configuration. This is a very ambitious goal to
achieve, since the complex itself is, without exaggeration, the
largest ever constructed at our international Institute. Only by
uniting as a single team around the common goal, we will be able
to implement our plans in the current complex situation in world
science”, - Andrey Butenko addressed these words to VBLHEP
employees.

Utoru 3aceganua KoopguHauuoHHoro komureTta npoekra NICA
Highlights of NICA Coordination Committee meeting

16 HOsA6psa B UHCTUTYTE cOCTOS/IOCH OYepefiHOe 3acefaHue
NICA.  Bo

BCTynuTesbHOM cioBe [.B. TpyOHMKOB KpaTko pacckasan o

KoopJiHAlMOHHOTO  KOMHTETa  MpPOEKTa

TeKylled JedaTeJbHOCTH WHCcTUTyTa: Bce JslabopaTopuu
NPOZO/DKAIT aKTUBHO pPeasM30BbIBATh 3all/JaHMPOBAHHOE,
y4acTBOBaTb B POCCHUCKHMX M MeXIYHApPOAHBIX dopyMax U
JKCIepUMeHTax - MHCTUTYT Npojo/kaeT CBOe pasBUTHE U
HeIpepbIBHYI0, aKTUBHYIO PaboTy.

A. B. ByTeHKO KpaTKO COOOIMJ TEKYIHMH CTaTyC ceaHca Ha
yckopuTesbHOM KoMmiuiekce JI®B3. B HacTosmuid MOMEHT
TMy4OK MOHOB KCEHOHa ,,Xe?* yckopeH B Bycrepe 0 260 MaB/
HYKJIOH ¥ TpPOWHXeKTUpoBaH B Hyk/joTpoH. WHxekuuoHHas
lleNoYKa, BKJ0Yasg bBycrep, jaeT nyyok co CTabU/IbHBIMH
napaMeTpaMu. 3apaboTajsa CHCTeMa KOPPEeKLMH OpOUTEHI
Bycrepa B JAMHAaMHUYeCKOM pexuMe - BO BCeM paboyeM
JMala3oHe TOKOB, YTO HABJSETCAd BaXHBIM pe3yJbTaTOM
MJIaHOBOTO PAa3BUTHS YCTAHOBKH.

Wper mnpoBepka cucrem HyksiorpoHa u paBora Mo
T0JIy4€eHHUI0 PeXKUMa CTAabUIBbHON ero paboThl € MyYKOM HOHOB
KceHOHa. CeaHC ¢ 60JIbLION BEPOSTHOCTBIO OYAET MPOAJIEH [0
2023

OTAEJNEHUS W

ceperuHbI AHBapA roaa; d)I/ISPIKl/I, nepcoHan

YckopuTesbHOrO WHXXEHEpHble  CIIYKObI

JlabopaTopuu K 3TOMY FOTOBBI.
[. B. TpybHukoB

B X0fle OOCYX/JEeHUSI MPEeIJIONKUI

On November 16, the meeting of the NICA Coordination
Committee was held at the Institute. In his welcome speech,
G. Trubnikov briefly spoke about the current activities at the
Institute: all laboratories continue to actively implement their
plans, participate in Russian and international forums and
experiments - the Institute continues its development and
intensive work.

A. Butenko briefly reported on the current status of the run
at the VBLHEP accelerator complex. At the moment, the ,,Xe?%*
beam is accelerated in the Booster to 260 MeV/nucleon and
injected into the Nuclotron. The injection chain, including the
Booster, provides the beam with stable parameters. The Booster
orbit correction system has been activated in a dynamic mode -
in the entire operating range of current, which is a significant
result for the planned development of the facility.

The Nuclotron systems are being tested and work is
underway to obtain a stable mode of operation with the xenon
ion beam. The run is likely to be extended until mid-January
2023, and physicists, employees of the Accelerator Department
and the Laboratory engineering services are ready for it.

During the discussion, G. Trubnikov proposed to consider

the upgrade of the Nuclotron at the next meeting of the
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Puc. 1. LILIK./I MA2HUMHO20 No/A HyK'.IlOmpOHG U UHMEeHCUBHOCMb ny4Ka ﬂdep KCEeHOHA, U3MepeHHasa napamempuveckum

mpaHcgopmamopom moka, 8 npoyecce Hacmpoliku das skcnepumenma BM@N.

HHmeHcusHoCMb ycKopeHHo20 nyuka npumepHo 107 vacmuy,
Fig. 1. The Nuclotron magnetic field cycle and xenon beam intensity measured by a parametric current transformer
during tuning for the BM@N experiment. The intensity of the accelerated beam is about 107 particles.

NOATOTOBUTb M PAacCMOTPeTb Ha CJeAylolleM 3acefaHUU
KoopArHALMOHHOTO KOMUTETA MJIM Ha OTJEeJbHOM CeMHHape
BONPOC O MofiepHu3auuu HyK/JI0TpOH3, TaK KakK pPeMOHT HU
pa3BUTHE JAaHHOM YCTAaHOBKM B OJiDKaWIeM OyayiieMm
HeoOX0AMMO yBsA3aTb C IJIAHAMH 3aBepIIEHUS COOPYXeHMs
Bcero komiiekca NICA u rpadukoM ceaHcoB. 3Ta paboTa
JlOJDKHA OBbITb MOJTOTOBJIEHA W peajn30BaHa Ha KayeCTBEHHO
BBICOKOM  HH)XXEHEPHOM  ypOBHE, YTOObl ~ 00ECTeYyUuTh
CTabUJIBHYI0 paboTy «HOBOro HyKJI0TpOHa» U Bcero KOMIJIeKca
Ha ero 6ase Ha Jojrve roAbl. KoopAMHAIMOHHBIA KOMUTET
noJ/iepxaJ 3T0 peAJI0KeHHe.

M. H. KanuwuH pacckazan, 4To ycraHoBka BM@N
NOJHOCTbI0 NPOTECTHPOBaHAa M TOTOBA K MpHeMy MyyKa.
YcTaHOBKa Ha JaHHbI MOMEHT KMeeT OrpaHHYeHHe I10
CKOpPOCTH TNpHeMa JaHHbIX Ha ypoBHe 1 kIn, yBenudeHue
KOTOpPOH BO3MOXHO IIPU YBEJUYEHUH BBIYUCIUTENBHOU
UHQPACTPYKTYphbI 10 06pabOTKe «ChIPHIX» JAHHBIX.

A. B. lynapeB pacckasaJi 0 cTaTyce I0r0OBOpa reHepajbHOTO
nofpsiia ¢ komnaHued «lltpabar». B HacTosmuil MOMEHT
TOTOBUTCS JIONOJIHUTE/IbHOE COIJIALIEHHE O MPOJAOJIKEHUU
paboT 10 3aBepLIEHUI0 COOPYKEHUIO 3jaHus Ne17.

Ha

BbINIOJIHEHHU IO pa60T, CBA3aHHBIX C 3a/iepXKaMU [O0CTAaBOK

CTPOMTEJNBHON IUIOWAZKE €eCTb 33JepXKKH 0

WHXXEHEPHOTo 060py/0BaHMUS: CUCTEM BEHTUJIALHY,

XOJ'IO,L[OCHa6)K6HHH 148 3HepF006eCHe‘{EHI/IH. CpOK OKOHYaHHUA

3

Coordination Committee or at a separate seminar. In the near
future, the repair and development of this facility have to be
coordinated with the plans for completing the construction of
the entire NICA complex and the scheduled runs. This work has
to be prepared and implemented to a high quality engineering
standard in order to ensure stable operation of the "new"
Nuclotron and the entire complex based on it for the years to
come. The Coordination Committee supported this proposal.

M. Kapishin informed the Committee that the BM@N facility
is fully tested and ready for the beam. Currently, the facility has a
data taking rate limit of 1 kHz, an increase of which is possible
with an increase in the computing infrastructure for raw data
processing.

A. Dudarev presented the status of the general contract with
the company STRABAG. At the moment, an additional agreement
is being prepared to continue work on completing the
construction of building 17.

There are delays in performing works at the construction
site due to delays in the supply of engineering equipment:
ventilation, cooling and power supply systems. The deadline for
completing the main works at the facility is the end of July 2023.
An additional agreement has to be signed by the end of



OCHOBHBIX paboT Ha oObeKTe - KoHel uiosia 2023 roza.
JlonoJIHUTeIbHOE COTJIAIlEHHE JIO/DKHO ObITb 3aKJYEHO [0
KOHIIa HOSIOPSI.

C. A. KoctpomuH chenan 0630p OCHOBHBIX PHCKOB U
KPUTHUYECKHUX paboT AJisl MoHTaxa KoJutaiiiepa u perucrpanuu
TMePBbIX CTOJKHOBEHU I LIUPKYIUPYIOLIMX B HEM IYYKOB.

B. [I. Kexenuzze npeioKu/ CPOUHO OpraHU30BaTh BCTpedy
U TneperoBopel ¢ KoMmmaHue#d «CurmMa®u» 1o opraHu3aLuu
BbIBO3a U3rOTOBJIEHHOTO o60opyz0BaHUs KaHasa
TpPaHCIOPTUPOBKM Tydka u3 Hyksorpona B Kosutaizep.
[. B. TpyGHuKOB mnopy4yua CcHOPMHUPOBATH KOMaHAY AJisl
NIeperoBOpoOB U B TeYEHHeE OJHOU-ABYX HeJleJlb OPIraHU30BaTh U
npoBecTH neperoBopel ¢ «CurMa®u», BO3MOXKHO Ha
tepputopun UEPH wnm pgpyrom Mecte no o060m0aHOMY
COIJIACHUI0 yYaCTBYIOLMX CTOPOH.

Xon paboT 1O 3aBepIIEHHI0  COOPYXKeHHs  3/aHHs
Kosnnalimepa kio4eBbIM 06pa3oM OMNpeiesisieT BhINOJHEHHE
MOHT@XHbIX ~ paboOT  TEXHOJOTMYecKoro  06O0py/AOBaHMSA
YCTaHOBKU. 3aBepllieHHe MOHTaXa WHXXEHEPHBIX CUCTEM B
3naHuu Ne17 k koHuy utoss 2023 rofa CywecTBEHHO CABUTaeT
CPOKM Hayaja M, CJeJOBaTesNbHO, 3aBepLIeHUs] MOHTaxa
npumMepHo 50% o6opyzroBanus Kostaiepa.

B. M. TosioBaTIOK NpesCTaBUI CTATyC CO3/laHUSA JleTeKTopa
MPD. KintoueBo# 3Tan Ha TeKyLMA MOMEHT — 3aX0JIaKMBaHUe U
3aMyCK  CBEPXNPOBOASAIIETO  COJEHOW/JA, Hayaao pabor
3al1aHupoBaHo Ha ¢eBpanb 2023 roga. OcHOBHOM 00beM
pa6or 1o cOOpKe W HUCOBITAHUSAM CHCTEM JIeTEKTOpa
BBIIOJIHSIETCS] B COOTBETCTBUH C OOLIMM IJIaHOM PaboT.

B. /. Kekenupaze chenan oOImUA 0030p Xo4a CO3JaHUS
komiiekca NICA 1 He06X0AUMBIX [IJIsl 3TOT0 PeCypCcoB. AHANU3
3aTpayeHHbIX PECYpCcoB U obllero xoia padot aaer 86% kak
OO MTPOLIEHT BBIIONHEHUS POEKTA.

A. C. CopuH chenan CoOOIIeHHE O XOJie peaJu3aluu
NUJIOTHOM TNpOrpaMMbl IejeBoro QUHAHCUPOBAaHUSA paboT
Hay4HbIX TpyII, COTPYAHUYAIIMX B paMKaX MeramnpoekTa
"Kommuiexc NICA", B 2022 roay. AHanu3 pesy/bTaToB JleHCTBUS
nporpaMMbl ToKa3aj ee 3QPeKTHBHOCTb: OHA MO3BOJIMJIA
CTUMY/NUPOBATh y4acTHe CTY/IeHTOB M aclIMpaHTOB B paboTe
Kostabopanuit BM@N u MPD, a Takxke B 3aZadax Io
YCKOPUTE/NIbHOM TeMaTuke. B Xoze o6cyxJeHus 6bLIO
OTMeuYeHo, 4To Kossabopauus MPD mopxonuT K BakHeHIIen
dase - craguu HaGopa [JAHHBIX. YYHUTbIBasg MacIITab
¢u3nvecKol MporpaMMbl, peasu30BaThb €e MOXHO TOJIbKO
00'beIMHNB YCUJINS 3KCIIEPTHOTO coobuiecTBa Mo Bcell Poccuu
U UCHOJIb3YSl y4acTHe MHOCTPAHHBIX KoJuier. B cBsA3M c aTuM,
aZipecHasd W OAHOBPEMEHHO IIMPOKO pACNpOCTPaHEHHas B
NpopeccMOHANbLHOM  COOOLIECTBE TMpOrpaMMa  MOAJEPHKKU
y4aCTHHUKOB K0JIJIab0paliy cefiyac oueHb aKTyaIbHa.

KoopuHalMoHHbI! KOMUTET peKOMeH/10BaJl OpraHU30BaTh

aHAJIOTUYHYI0 TporpaMMy nojgepxxku B 2023 rojy 3a cuer

November.

S. Kostromin provided an overview of the main risks and
critical work for the installation of the Collider and registration
of the first collisions of beams circulating in it.

V. Kekelidze offered to urgently organize a meeting and
negotiations with the European company "SigmaPhi" to deliver
the equipment produced for the beam transport channel from
the Nuclotron to the Collider. G. Trubnikov instructed to form a
team for negotiations and within one to two weeks organize and
conduct negotiations with "SigmaPhi", possibly at CERN or
another place by mutual agreement of the parties involved.

Progress in completing the construction of the Collider’s
building considerably determines the installation of the facility’s
technological equipment. Completion of installation of
engineering systems in building 17 by the end of July 2023
significantly shifts the timing of the start and, consequently, the
finish of the installation of approximately 50% of the Collider’s
equipment.

V. Golovatyuk presented the status of the MPD detector
construction. The key stage at the moment is cooling and launch
of the superconducting solenoid. The start is scheduled for
February 2023. Most of the work on the assembly and testing of
detector systems is carried out according to the general work
plan.

V. Kekelidze presented a brief overview of the progress in the
construction of the NICA complex and the resources necessary
for it. An analysis of the resources spent and the overall progress
of the work amounts to 86% as the total percentage of the
project’s completion.

A. Sorin reported on implementing the Pilot Programme of
Special-Purpose Funding for Research Teams Acting within the
NICA Megascience Project in 2022. The analysis of the
Programme’s results showed its effectiveness. It allowed
stimulating the participation of students and postgraduates in
the work of the BM@N and MPD Collaborations, as well as in
work on accelerator topics. During the discussion, it was noted
that the MPD Collaboration is approaching the most crucial
stage - the data taking. Taking into account the scale of the
physics programme, it can be implemented only by combining
the efforts of the expert community throughout Russia and the
cooperation of foreign colleagues. In this regard, the targeted
and at the same time widespread in the professional community
programme to support the participants of the Collaboration is
now very relevant.

The Coordination Committee recommended organising a

similar support programme in 2023 at the expense of the JINR



cpeacTB Gromxera OWAN, BKIKOYMB B YUCIO ee YYaCTHHUKOB,
MOMKMMO CTYZIEHTOB M aClMpPaHTOB, TaKXe JHUJEPOB HayYHBIX
rpymnn kosuiabopauuin BM@N, MPD, SPD, ARIADNA u pa6ot mno
NICA,

BBINOJIHAIOTCS B paMKax corsiauieHui ¢ OUAN.

YCKOPUTEJbHOM  TeMaTHKe  IpOeKTa KOTOpbIE

Takum o6paszom, rpanToByto nmporpammy OUAN HeobxogUMO

paclupsiTh Ha CUCTEMHOM YHUQUIMPOBAHHOW OCHOBE,

UCIOJb3Ysl MHCTPYMEHT [IOrOBOpa-MoApsja, INpU  3TOM
COBMeLIaTb ee C afipecHod paGoToil 1O NpUBJIEYEHUIO
BBICOKOKBa/IMPUIMPOBAHHBIX KaZipoB B OWAM Ha mnosHyio
3aHATOCTb. TOJBKO OOLIMPHOE ydYacTHe MpejcTaBUTe el
HAy4yHOTO C000lIecTBa M3 pasHbIX HMHCTUTYTOB SBJsETCA
COCTaBJ/IAIOLIENd MOJNYYeHUs APKUX HAyYHBIX pe3yJabTaTOB B

KPYTMHBIX K0JLIabopanusx, Takux kak MPD.

C. A. KocmpomuH

budget. In addition to students and postgraduates, the
Committee recommended including into the programme the
leaders of the scientific groups of the BM@N, MPD, SPD,
ARIADNA Collaborations and work on the accelerator topics of
the NICA project, which is carried out within the framework of
agreements with JINR.

Therefore, the JINR Grant programme needs to be expanded
on a systemically unified basis, using contracts, while combining
it with targeted work to attract highly qualified personnel to
JINR for full employment. Only the extensive participation of
representatives of the scientific community from different
institutes is basic for obtaining bright scientific results in large
Collaborations, such as MPD.

S. Kostromin

JecaToe KostabopauuoHHoe coBellaHue IkcnepuMmenta MPD
X Collaboration Meeting of the MPD Experiment

C 8 mo 10 Hos6ps B JlabopaTopuu GU3UKU BBICOKUX
sHepruii OUSU Obul0 TpoBeseHO HOOUIEHHOE JecsaToe
NICA.

MepomnpusTue 6b1JI0 TPOBe/EHO B cMelaHHOM ¢opmare. bosiee

coBelmlaHue kosnabopauuun MPD Ha yckopuTese

moJoBUHbI W3 157  3aperucTpPUpPOBAHHBIX  yYYACTHHKOB
MEPONpPUSTUS. CMOIJIM MPUHATH B HEM y4acTHE B OYHOM
nopsigke. 3a TpU [gHS 3aceJaHMH B KOHQepeHI-3ae
JlabopaTopuu ObLIO TpeAcTaBieHO 6osiee 35 JOKJIAZIOB,
GYHKIIMOHUPOBAHHUS

OXBaTbIBAOIIUX BCe dACIIEKThbI

KoJl1abopauuy, Oblio  mpoBefeHo  coBellaHue  CoBeTa
VHCTUTYTOB KoJlIabopaluy, AJAs OYHBIX YYAaCTHHKOB ObLIa
NpOBeJleHa KCKYpCUS B 3KCIIePUMEHTa/bHBIA 3aJ YCTaHOBKU
MPD u B TyHHesb Kostagepa NICA.

[lepBbIli JleHb COBEIAHWS ObLI TOCBSIIEH OGCYXIEHHIO
TEeKYLero COCTOSIHUS 3KCIepUMEeHTaJbHOM YCTAaHOBKM U ee
JleTEKTOPHBIX NMOACUCTEM. BbLT poeMOHCTPHpPOBaH Nporpecc
B CTPOMTE/NbCTBE YCTAHOBKM 3a TMOC/AeAHUE TMOJAroja M
npeJcTaBleHbl IUIAaHbl JaJbHEHmKX paboT. B 3tom roay
OCHOBHbIE pabOThI B 3KCIIEPUMEHTA/NbHOM 3aJjle GblLIM CBA3AHBI
€O COOPKOH, MCMBITAHUEM U TOATOTOBKON CBEPXIPOBOASIIETO
MarHuTa K ero OxJax/leHHI0 10 BpeMeHHOW cxeMe. B nepBoi
TN0JIOBUHE CJIeJyIolero rofa Heo6Xo4uUMO OyAeT OXJIaJUTb
MarHuT [0 TeMIepaTypbl ’KUJKOTO TeJuss W IPOBECTU
Npely31OHHbIe U3MePeHUs] MarHUTHOTO T0JI IPU Pa3JuyHbIX
3HaYeHUAX TOKAa KaK B IeHTPaJbHOM CBepPXIPOBOASILEM
MarHuTe, Tak M B TeIJOBBIX KOPPEKTUPYIOLIUX KaTyLIKax.
[locne mnpoBejieHHsl JAHHBIX HM3MepeHHMH [JO/DKHA HayaThbCs
YCTAHOBKA  LIEHTPaJbHON  YIJIENJIACTUKOBOM  depMbl |
JleTeKTOPHBIX MOACUCTeM. B mepBble ToAbl paboThl yCTaHOBKA

OyneT BKJOYAaTh B cebs GOJBIIYI0 BPEMANpPOEKIMOHHYIO

On November 8-10, the 10th anniversary Collaboration
Meeting of the MPD Experiment at the NICA Facility took place
at the Laboratory of High Energy Physics. The meeting was held
in a mixed format. More than half of the 157 registered
participants attended the event in person. During the three days
of sessions in the VBLHEP conference hall, more than 35 reports
covering all aspects of the Collaboration work were presented,
and a session of the Institutional Board was held. In addition,
participants were given a tour to the MPD hall and into the
tunnel of the NICA collider.

The first day of the meeting was devoted to discussing the
current status of the experimental facility and its detector
subsystems. The advancement of the construction of the facility
over the past six months was presented, as well as plans for
further work. This year, the main work in the MPD hall was
focused on assembling, testing and preparing the
superconducting magnet to its cooling according to a temporary
scheme. In the first half of next year, we have to cool the magnet
to the temperature of liquid helium and to carry out precision
measurements of the magnetic field at various current values
both of the central superconducting magnet and the warm
correction coils. When these measurements are completed, we
will start installing the central carbon fiber structure frame and
detector subsystems. In the first years of operation, the facility

will include a large time projection chamber (TPC), a time-of-

flight system (TOF), an electromagnetic calorimeter with



Puc. 2. Yuacmuuku X KoanabopayuonHozo cosewjanus sxkcnepumenma MPD Ha ycmaHoske NICA.
Fig. 2. Participants of the X Collaboration Meeting of the MPD Experiment at the NICA Facility.

kamepy  (TPC),

BHEKTPOMaFHHTHbIﬁ

BpeMsanposeTHytlo  cuctemy  (TOF),

KaJIOpUMeTp c NPOEKLMOHHOH
reomeTpueil (ECAL) u cucremy ¢opBapiHbix getektopoB (FFD
n FHCAL) ana orGopa COObITHH, W3MepeHHs BEPIIMHBI U
BpeMeHHM CTOJIKHOBEHUs sfiep, a TaKXKe [eHTPaJbHOCTH
A/1epHbIX CTOJIKHOBEHUH U MJIOCKOCTH COOBITUS. AMOHI[MO3HBIN
JaH paboT HampaB/JeH Ha TOJTOTOBKY JeTekTtopa MPD k
Havasy Habopa IKCIepUMeHTAIbHBIX AaHHbIX B 2024 rozy.

Bo BTOpoOil JieHb COBElAaHUSI 06CYX/AJ0Ch COCTOSIHUE U

IIJIaHBI Pa3BUTHA

UHPACTPYKTYpHI
JleTeKTOPHBIX MOJCUCTEM M aHaJu3a 3KCIepUMeHTasbHbIX

KOMIIBIOTEPHOM U NpPOTPaMMHOU

KoJUlaGbopanuy, MeToAbl  KaJauOGpOBKU
JJaHHBIX. BT 0TMeYeH BBICOKUH YpOBEHb ¥ NPOdecCHOHANN3M
JIUT,

MO3BOJIIOIIMX TMPOU3BOJAUTh M 00pabaThiBaTh 6OJbLIKE

aIMUHUCTPATOPOB  KOMIIBIOTEPHBIX ~ PECypcoB B
06BEMBI CMOJIEJIMPOBAHHBIX JAHHBIX, CPAaBHUMble WM Jaxe
NpeBbIIANIME 110 Pa3Mepy peasbHble JaHHbIE, 0XKU/AEMbIe C
NepBbIMM INyyKaMM B Kojulaizepe. CosfaHue GOJIbIIMX
BBIGOPOK JlaHHBIX M UX oOpaboTka Ha NICA kuacrepe
N03BOJISIET NPOTECTUPOBATh MMEIOLIYIOCA KOMIBIOTEPHYIO U
uHpacTpyKTypy, a

BSaHMOL[eFICTBHH Mexay Cl)H3PIKaMPI, pa3pa60Tqm<aM1/I KOZ0B U

POrpaMMHY0 TaKXKe MeXaHU3MbI
a/IMMHUCTPATOpaMHU KOMIIbIOTEPHbBIX KJ1aCTEPOB.

[lociegHud  JeHb  coBellaHMA  6bUI  NOCBALIEH
OpPEeACTABAEHUI0 U OOCY)KAEHUI0 pe3yJabTaTOB (U3UYECKUX
aHA/NU30B, NpPOBOAUMBIX 4YJIEeHaMM KoOJJabopalud B INATH
pasJMYHbIX QpU3NYecKux rpynnax. Ha ocHoBe mpejcTaBJIeHHbIX

pe3ysnbTaToB Qopmupyercs ¢usudeckas mnporpamma MPD

projective geometry (ECAL), a fast forward detector (FFD) and a
forward hadron calorimeter (FHCal) for selecting events,
measuring vertices and time of the collision of nuclei, as well as
the centrality of the nuclear collision and its reaction plane. The
ambitious plan is aimed at preparing the MPD detector for the
first data taking run in 2024.

On the second day of the meeting, we discussed the status
and plans for the development of the computer and software
infrastructure of the Collaboration, methods of calibration of
detector subsystems and analysis of experimental data. The high
professionalism of the administrators of JINR LIT computer
resources was greatly appreciated. Thanks to them, we can
produce and process large amounts of simulated data
comparable or even larger than the real data expected with the
first beams in the collider. The production of large data samples
and their processing on the NICA cluster allows testing the
existing computer and software infrastructure, as well as the
means of interaction between physicists, code developers and
administrators of computer clusters.

The last day of the meeting was focused on presenting and
discussing the results of physics analyses conducted by
members of five different MPD Physics Working Groups.
According to the results presented, we form the physics agenda

of the MPD experiment and define its contribution to studying



3KCIIepUMEHTA U ONpejieisieTcsl ee BKJIaJ B U3ydyeHHe GU3UKU
CTOJIKHOBEHHH TsKesbIX HOHOB B Mupe. [lo pesysbraTam paHee
NpOBe/ieHHbIX PaboT Obla OMy6JMKOBaHa NepBas COBMeCTHast
KoJIabopanMoHHasi  craThst «CTaTyc ¥ HcciefloBaHUE
bu3MYecKUX XapaKTepUCTHK B Havaje paboThl 3KCIEepPUMEHTa
MPD Ha NICA» B xxypHase European Physical Journal A (EP] A),
KOTOpasi ONMUChIBAET 3KCIEPUMEHTANbHYI0 YCTAHOBKY U
TnpeAcTaBaseT U36paHHble pe3ynbTaThl GU3NYECKUX aHATU30B
C LeJbl0 JeMOHCTPALUU BO3MOXKHOCTEW 3KCIEepUMEHTaJbHON
ycranoBku MPD. Cocrosioch o06cyx/JeHue MiaHa pa6or,
HeoOXOAUMBIX [T 06pabOTKH GOJbLIMX CreHepUpOBaHHBIX
BBIGOPOK JJaHHBIX B CPOK [I0 C/IeJlyIOLIero KoJ1abopalioHHOTo
MUTHUHTA.

Ha 3aceganuu CoBeTa MHCTUTYTOB B cOCTaB KoJ11abopaLvu
MPD B KkayecTBe HOBOTO 4jeHa ObUI NMPUHAT Poccuiickuit

JdxoHomuveckuil Yuusepcuter (PIY) um. . B. [lnexaHoBa,

yKe
pa3paboTke ajJrOpUTMOB [ GBICTPOr0 BOCCTAHOBJEHHS

CllequaJIMCTbl  KOTOPOTro NPpUHUMAKOT y4yaCTHe B

TpekoB B gerTektope TPC. Ha HacToAwMiA MOMEHT B COCTaB
KoJulaGopanuu BXOAWUT okoso 500 cmenuanucToB u3 34
10 OHAN.

JleJIOBOM

HUHCTUTYTOB U3 CTpaH MHDPa, BKJIIO4ad

KonsabopaluoHHBIH ~ MUTHHT — TpolIesa B 1/1

KOHCTPYKTHUBHOU 06CTaHOBKE.
B. I’ Psibos

the physics of heavy ion collisions in the world. Based on the
results of previous work, the first collaborative paper "Status
and initial physics performance studies of the MPD experiment
at NICA" has been published in the European Physical Journal A
(EP] A). The paper describes the experimental facility and
presents selected results of physics analyses in order to
demonstrate the capabilities of the MPD experimental facility.
The plan of work to be performed in order to process large
generated data samples in time for the next Collaboration
meeting was discussed.

At its meeting, the Institutional Board welcomed a new
member of the MPD Collaboration - the Plekhanov Russian
University of Economics (PRUE). Its specialists are already
taking part in the development of algorithms for the fast
reconstruction of tracks in the TPC detector. At present,
the Collaboration is made up of about 500 participants from 34
institutes of 10 countries, including JINR. The Collaboration

meeting was held in a formal and constructive atmosphere.

V. Riabov

) ST

Puc. 3. Ynenwl koanabopayuu MPD Ha hoHe cmposiwjelicst 3kcnepumeHmassHoli ycmavogku MPD.
Fig. 3. Members of the MPD Collaboration in front of the MPD detector under construction.

]
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[Iporpecc B co34aHUM BpeMANPOJIETHOU CUCTEMbI HAEeHTHPUKALUU
3aps:KeHHbIX YacTul, TOF aia akcnepumenta MPD
Recent advances in construction of TOF for MPD

OfHOM W3 OCHOBHBIX MOJACHCTEM B 0a30BOW CTapTOBOM
KoHurypanuu getekropa MPD Ha yckopHUTe/IbHOM KOMILIEKCe
NICA saBngerca BpeMsanposeTHaa cucteMa TOF. 3azmaua

nozcuctembl TOF cocTouT B pasjesneHuu Mo coptaM (Maccam)

BTODMYHBIX  4YacTHL,  o00pasyloluxcad B pe3y/bTaTe
CTOJIKHOBeHMH WOHOB B Kosuladgepe NICA. [naBHOe
TpeboBaHUe, mpeAbaBaseMoe K feTekTopy TOF - BpeMeHHOe
paspelueHue nopszka 100 Ic, 103BOJIAI0LIEe

U/IeHTHOUIPOBATD KAOHBI ¥ TMOHBI C UMIy/IbcaMu 1o 2 [3B/c.

Takoe BpeMeHHOe paspellieHHe MOXHO MOJYYUTb, UCHOJb3YS
MHOT'033a30PHBIX pPE3UCTUBHBIX
(MPIIK), koTopas
paspabotaHa B 90-x rozax. byarogapsi HeBbICOKOW CTOUMOCTH
NPOU3BOJCTBA U BO3MOXXHOCTU HU3TOTOBJEHHUS [JieTeKTopa C
aKTMBHOM o6sacTbio g0 1 M2 MPIIK mosydunu mupokoe

TEXHOJIOTHUIO

IJIOCKOIIapaJ/IJIeJIbHBIX ~ KaMep Obl1a

pacmpocTpaHeHHe MNpU CO3JAHUM [JIETEKTHPYI[UX CUCTEM
6osblioN Muowanyu. Hampumep, BpeMsmpoJsieTHas CHUCTeMa
skcnepuMenTa ALICE Ha BAK B LIEPH, co3paHHas Ha ocHoBe
MPIIK, umeer o6bmyio mwiomags 141 M2 IlostoMy pus
BpeMSNpOJIETHON upeHtudukanuu MPD  6buia
BbIGpaHa UMEHHO 3Ta TEXHOJIOTHS.

Tak kak B OUAIU He 6b110 onbiTa co3ganus MPIIK, To ¢ 2009
roga B JI®BI Havaau NpoBOAUTHLCS METOLUYECKHE PABOTHI 1O
pa3paboTKe JeTEKTOpa CHelUasbHO JJIs 3KCIepUMEHTOB Ha
YCKOPUTENBbHOM NICA. TIlepBbie
JeTEKTOPBI CUUTBIBAHHE U pasMephl
aKTUBHOU o6sactu 140x70 mm. [Ipu 3TOM, HUX BpeMeHHOe

CUCTEMBI

KOMILIEKCe CobpaHHbIE

UMeJU  «I3/0BOe»
paspemenue pgocturaso 80-100 mc, 4yTo ObLIO 6GJIM3KO K
TNepBOHaYaJbHbIM TPeOGOBaHUAM HAEHTHOHUKALMM YaCTHL, B
MPD. Ilocne AOCTHXEHUS] TAaKUX PE3Y/NbTATOB HA HEBGOJBIIMX
NpPOTOTUMAX paspaboTka
JeTekTopa A 3kcnepuMmeHTa MPD. B TeyeHue wecT Jet
KOHCTPYKLUSA

HavaJjacb IOJIHOPa3MepHOro

MPIIK  pmopabaTeiBaack ¥ MHOTOKPAaTHO
UCCJIefloBaJlach KaK Ha KOCMHYECKOM W3Jy4eHUH, TaK U Ha
Ny4Kax YacTHL,.

One of the main subsystems of the MPD basic configuration
at the NICA accelerator complex is the Time of Flight System
(TOF). TOF discriminates secondary particles according to their
type (mass), which are produced in ion collisions at the NICA
collider. The most important requirement for the TOF detector
to meet is a time resolution of 100 ps that allows the
identification of kaons and pions with momenta up to about
2 GeV/c. Such a time resolution can be obtained with Multigap
Resistive Plate Chambers (MRPCs) technology developed in the
1990s. MRPCs have become widely used in the construction of
large-area detectors due to their low cost of production and the
possibility of constructing a detector with an active area of up to
1 m2 For instance, the TOF system of the ALICE experiment at
CERN LHC based on MRPCs has a total area of 141 m?
Therefore, we have chosen this particular technology for the
MPD TOF system.

Due to the fact that JINR has never produced MRPCs,
methodological work had been carried out at VBLHEP since
2009 on the development of a detector specifically for
experiments at the NICA accelerator complex. The first
assembled prototypes included pad readout and 140x70 mm
active area. At the same time, their time resolution was 80-
100 ps, which was close to the initial requirements of the
particle identification at MPD. After achieving such results with
small prototypes, the development of a full-size detector for the
MPD experiment began. For six years, the design of MRPCs had
been refined and repeatedly tested with both cosmic rays and
particle beams.

In 2014, the MPD test channel, a new major setup at the
Nuclotron extracted beams, was commissioned for the detailed
study of characteristics of produced MRPCs. As a result, the

Puc. 4. Caesa: Jlabopanm Anacmacus Tumogpeesa 8 uucmoti komname cobupaem MPIIK das TOF MPD.
Cnpasa: UHacenep Hean Maaukos npu coopke modyast TOF MPD ycmaHagaugaem Ha He20 31eKmMpOHUKY.
Fug. 4. Left: A technician Anastasia Timofeeva assembles MRPCs for MPD TOF in a clean room.

Right: An engineer Ivan Malikov installs electronics on the MPD TOF module when assembling it.
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CnenuanbHO b0 JleTaJIbHOTO vccJie/0BaHUsA
XapaKkTepuCTHK paspabarteiBaeMbix MPIIK B 2014 roay Gblia
BBeJleHa B JKCIUIyaTallMl0 HoBas 6a3oBasi yCTaHOBKA Ha
BbIBeJleHHbIX Nyuykax HyksioTpoHa «TectoBbiii kaHanm MPD».
Baarogaps aToMy nmpouecc onTUMUA3auuKd KOHCTpykuuu MPIIK
g TOF MPD 3unauuTesnbHo yckopuicd. B 2015 rozy Ha
BbIBE/IEHHOM My4yKe JeTpoHOB Hyk/joTpoHa Oblia MCMbITAaHA
MPIIK HOBOW TpexceKLMOHHOM KOHCTPYKLMHU. B pe3ynbraTe
NOJNy4eHO  PEKOpPAHOE  BpPEMEHHOe
paspemenue 40 nc npu 3pdekTrBHOCTH, OJM3KoH K 100%.
TakuM o6pa3oM Oblia ompefesneHa KoHCcTpykuus MPIIK assa
BpeMsnpoJieTHOU cucTeMbl MPD.

B 2019 roay B JI®B3 6bLI0 OpraHM30BaHO U BBEJIEHO B
3KCIIyaTaL U0
mozyneit pas TOF MPD. Heo6xoaumo ObLIO HU3rOTOBUTH U
npotectupoBathb 280 getektopos u 28 moayneit TOE. B rpynmy
JJIsl MaccoBOI'O NPOM3BOACTBA ObLIM MpPUIJIAIIEHbl MOJIOJbIE
COTPYAHUKU-NAB0PAHTbl,  KOTOpble  OBICTPO  OOYYHMJIUCH
JIOCTaTOYHO  CJIOXKHOMY W Tpebylollero  mpejesbHOH
aKkypaTHocTH mpoueccy c6opku MPIIK. [loMuMo MoJ0fBIX
TeXHUKOB, rpynna c6opku TOF 6bLia ycusieHa ONBITHBIMU

UCTIBbITAaHUH  OBLIO

MaccoBoe MPOU3BOACTBO [JETEKTOPOB U

VH)XeHepaMy, ONTHUMHU3UDPYIOIMMH MpoLecc MPOU3BOJACTBA.
Brarojapsi CJaXKeHHOCTH CO3JJaHHOW KOMaH[bl B CEHTSAOpe
2022 ropa mnpousBoActBo 280 getektopoB MPIIK 65110
pabory JsabopaHTOB -
Anactacuio u Cepres TumodeeBblX, KOTOpble NPUHUMAIH
ydacTie B  cbGopke NepBbIX JleTeKTOpoB. Hx
npodeccMoHaJM3M B Npoliecce  NPOM3BOACTBA  JJOCTUT
COBEpIIEHCTBa, 4TO MNOATBepxAaeTcad mnpaktudecku 100%
TNpUeMKoH IPOU3BOAUMBIX UMM B NIOC/IeAHUH IO/ eTeKTOPOB.

B Hacrosulee BpeMs MpPOAOJIKAIOTCA PaboThl IO cHOpKe
mogyJiedt TOF. [Ipouesypa c60pku MoyJIst - 3TO OUEHb CIOKHAs
Y OTBETCTBeHHasl paboTa, 3aHMMaM0ILast 0KOJIO Mecsla Ha OUH
OTBeyaeT 3a CcOGOpKY ONBITHBIN HHXeHep IBaH
ManukoB. Tosbko 6sarofapss €My yAanoCh NPaKTHYECKU
TNOJHOCTbIO YCTPAHUTb a30Bble YTeUKH MoJyJed U AOCTUYb
COOTBETCTBUSI BCeM TpeGOBaHMAM K KayeCTBY COGMpaeMbIX
MogyJied. Ha Hos16pb 2022 roza 3akoH4YeHa c6opka 24 Mozynen
u3 28, HeobxoauMbix majas cuctembl TOF MPD. CorsacHo
rpa¢uKy mOpou3BoAcTB3, Bce Moxpynu TOF MPD  6yayr
npousBejieHbl K anpesto 2023 roga.

s BBOZA B 3KCIUIyaTalMI0 BPEMANPONETHOW CHUCTEMBI
HeoOXOAMMO He TOJBKO cobpaTb Bce
TNOATOTOBUTD BCE CEPBUCHBIE NMO/CUCTEMBI, TAKHE KaK: CHUCTEMaA

3daBepIIeHO. XoyeTcs OTMETUTH

CaMbIX

MOAYIIb.

MOAYJ/IKA, HO H

HHM3KOBOJIETHOTO U BBbICOKOBOJIbTHOTO  3JIEKTPONUTAHMS,
cucTeMa c6opa [JaHHBIX, CHCTEMa MeJJIEHHOrO KOHTpOJIf, a
TaK)Xe cucTeMa razocHabxenus. [azoBywo cuctemy TOF MPD
paspabaTbiBaTh  HMHXeHepbl  BapiaBckoro
TNOJUTEXHUUEeCKOro yHusepcuteta Mapek IIapbIT u JlaHW3/b
JlomMGpoBcku. OyeHb C/IOXKHAs CHCTEMa C peLUpPKyAsAnuei
rasoBoi CMecH B 3aMKHYTOM KOHType Oblia mpopaboTaHa [0
JeTased. B kayecTBe mepBoro MNpoToTHNa 6bL1a coGpaHa
no/j00Has cucTeMa /sl cTeH/a TectupoBanus moxyneit TOF Ha
KOCMHUYECKOM u3/aydeHuu. B centsabpe 2022 roja mof
pykoBoAcTBoM  uHxeHepa HIOMJI [Jlenuca IlleroJesa,

coBMecTHO ¢ l0puem ®enotoBbiM 1 F0pueM uannnoBbiM Gblia

Ha4dYWHa/Inu
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Puc. 5. Tomosyle k ycmaHogke modyau TOF MPD

XPAHAMCS 8 CNeYUANbHbIX CMEANANHCAX.
Fig. 5. Ready-to-install MPD TOF modules are stored in special racks.

process of optimising MRPCs designed for MPD TOF had
significantly accelerated. In 2015, a new triple-stack MRPC
design was tested with the Nuclotron extracted deuteron beams.
In these tests, we obtained a record time resolution of 40 ps
with the efficiency close to 100%. Thus, the design of MRPCs for
the MPD TOF system was determined.

In 2019, mass production of MPD TOF detectors and
modules was organised and launched at VBLHEP. 280 detectors
and 28 modules for TOF had to be produced and tested. A group
for mass production was made up of young technicians who
quickly learned a rather complex and demanding the utmost
accuracy of the MRPC assembly process. In addition to them, the
group the
production. Due to the well-coordinated teamwork, the

included experienced engineers optimising
production of 280 MRPCs detectors was completed in
September 2022. The work of Anastasia and Sergey Timofeev
was especially appreciated. They took part in the assembly of
the very first detectors. Their performance during the
production has reached the highest level of professionalism,
which is confirmed by almost 100% acceptance of the detectors
produced by them for the last year.

Work on assembling TOF modules is ongoing. The assemble
procedure is very challenging and demanding. It takes one
month to assemble one module. Ivan Malikov, an experienced
engineer, is responsible for the assembly process. Only thanks to
him it became possible to almost completely prevent gas leaks in
the modules and meet all quality requirements for the
assembled modules. By November 2022, 24 out of 28 modules
for the MPD TOF system have been assembled. According to the
schedule, all MPD TOF modules will be produced by April 2023.

To put the TOF system into operation, we need not only to
assemble the modules but also to prepare all service
subsystems: low- and high-voltage systems, DAQ, SCS, and a gas
system. The MPD TOF gas system has been developed by
engineers of the Warsaw University of Technology Marek Peryt
and Daniel Dombrowski. A very complex system with

recirculation of the gas mixture in a closed loop was worked out



HavaTa c60pKa OCHOBHOM cucTeMbl razocHabxenust TOF MPD B
aKcnepuMeHTasbHOM 3ase MPD. [lnaHupyercs, 4to c6opka
ra3oBoi cucTeMbl 6yZieT 3aBepiueHa jetoM 2023 roza.
Bosbmoit nporpecc 3a 2021-2022 rofpl 6bLT JOCTUTHYT B
npolecce  CO3JaHMSA  NPOrpaMMHOr0  obecreyeHUs: A
MOJIeJIJMPOBAaHUS ¥ 06paGOTKM JaHHBIX BPEMSNPOJETHON
cuctembl TOF MPD. PykoBojcTBOM paGoT B 3TOM HampaBJeHUN
C CaMOro Hayala 3aHUMaJIC CTapUIMH HaydHBIH COTPYLHMK
H30M/| JI®B3 Cepreit JlobacToB. [log ero KOHTpoJieM GbLIH
paspaboTaHbl aJrOPUTMBl A
XapaKTepUCTHK BpeMAnposieTHo cucteMbl B MPD, a Takxe
pa3paboTka ISt
JleKOJUPOBaHMS W aHa/lM3a 3KCIepUMeHTaNbHbIX JaHHBIX,
KOTOpble OyAyT IOJy4eHbI
KoJLIaifiepe.
XoreJsioch

BCe MOJeJUPOBaHUA

Ha4yaTa MMporpaMMHOro obecreyeHust

B CTOJIKHOBEHHAX HOHOB B

ObI
NPOTrpaMMHOr0 O0ecrevyeHHss aKTUBHOE y4yacTHe NPUHUMAIOT

OTMETUTb, YTO B CO3JAHUU BCEro
MOJIOABIE CTYZIeHThl U aCIMPaHThl HECKOJIbKUX YHUBEPCUTETOB.
B nepBywo odepesb, 3TO yyalluecs HHXeHePHO-PU3MIeCKOro
daxynbreta HAY «benl'yY» Butanuit lponuk, Aprem [lsturop u
Exarepuna Kuzanosa. CtyseHT ¢pusudeckoro dakyasreta MI'Y
BukTop BapelllHUKOB pa3paboTas aJrOPUTM BOCCTAHOBJIEHHUS
BpeMeHU npyu  HOMOIIH
BPeMANPOJIETHOW CUCTeMBI, KOTOPbIM JOJDKEH YAYYIUUThb
KayecTBO MAeHTUHUKALMU 4acTull. B cBolo ouepesp, CTYZlEHT
TocymapcTBeHHoro yHuBepcuTeta «/ly6Ha» Cepreir PomaxoB
NpY MOMOIIY OPUTHHAJIbHBIX Pa3paboTOK yay4llaeT KauecTBO
KaJ16POBOK 3JIEKTPOHUKHU c6opa faHHbIX TOF MPD.

Céopka  BpeMAMpPOJIETHOH TOF  MPD
OCYIECTBJSETCS B IOJIHOM COOTBETCTBUH C rpaduKOM COOPKU
BBOJA 3KCIIyaTauuio MHoronesneBoro
YcTaHoBKa MogyJel [o/kHA HadaTbcs oceHblo 2023 roja c

nocJezyoiuM BBooM cucteMbl TOF B akcryaTanuio.
B. A. Babkux

CTOJIKHOBEHHA JAE€TEKTOPOB

CUCTEMBI

148 B AETEKTOopa.

down to the last detail. As a first prototype, a similar system was
assembled for a cosmic stand for testing the modules. In
September 2022, the assembly of the main MPD TOF gas system
was started in the MPD hall, supervised by an engineer of MPD
Department Denis Shchegolev, together with Yuri Fedotov and
Yuri Filippov. The assembly of the gas system is planned to be
completed in the summer of 2023.

Considerable progress was made in 2021-2022 in the
development of software for simulation and processing of MPD
TOF data. Sergey Lobastov, a senior researcher at VBLHEP MPD
Department, supervised this work from the very beginning.
Under his supervision, all algorithms for simulation of MPD TOF
characteristics were developed, and the development of
software for decoding and analysing experimental data that
would be obtained in ion collisions at the collider began.

It is worth mentioning that young students and post-
graduates of several universities take an active part in the
development of all software. First of all, these are students of
Engineering Physics Faculty of NRU Belgorod State University
Vitaly Dronik, Artem Pyatigor and Ekaterina Kidanova. Viktor
Baryshnikov, a student of the Faculty of Physics at Moscow State
University, has developed an algorithm for reconstructing the
time of collisions using TOF detectors. This algorithm is
supposed to improve the quality of particle identification. Sergey
Romakhov, a student of Dubna State University, enhances the
quality of calibration of MPD TOF data taking electronics with
original developments.

The process of assembling MPD TOF is being performed
according to the schedule. The installation of the modules will
start in the autumn of 2023, followed by commissioning of TOF.

V. Babkin

SPD 3aBepiuaeT NoAroTOBKY TEXHUYECKOIro MpoeKTa

SPD to complete its TDR

B auBape Ha 3acegaHuu I[IporpaMMHO-KOHCY/JIBTaTUBHOTO
KoMuTeTa N0 ¢u3uKe yacTuy npodeccopoM A. Bpeccanom
(YauBepcutet Tpuecta, UTanus) oT uMeHu Mex/yHapoAHOro
KOHCYJIbTaTUBHOTO KoMMTeTa SPD Obl1 mpejcTaBieH AOKIaZ
N0 HTOraM BCECTOPOHHEH 3KCIEPTH3bl KOHIENTYaJlbHOTO
NpoeKTa 3KCepuMeHTa. UTorom foknaza cTano ofo0peHHe
KOHIIeNTYa/IbHOTO NMPOEKTa IKCIeprMeHTa U peKoMeHJaLus K
KO0JJIab0paLMy COCPeJOTOUMTLCA HA MOATOTOBKE TEXHUYECKOTO
NpoeKTa.

TexHM4YecKUH MPOEKT IKCIIEpUMEHTA, O/rOTOBKA KOTOPOT0
ToAY,
TNOJIy4YeHHbIX NPH CO3/JaHUHU U U3YYEHUHU CBOWCTB NMPOTOTHUIIOB

3aBepliaeTcd B 3TOM OCHOBAaH Ha Hapa60TKax,

3JIEMEHTOB JIeTeKTOPOB U mogcucteM SPD. Pa6oThl 3TH Besich
He TOJIbKO Ha pasJIMuHBIX CTeHJax Ha miowagkax OUAHN, Ho u

3a ero npegenaMu. Tak, HanpuMep, IPUMEHUMOCTb Pa3JTUYHBIX
THUIIOB 3JIEKTPOHMKH JJIA a30BbIX JleTekTopoB SPD usyyanach
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At a January meeting of the JINR Programme Advisory
Committee for Particle Physics, Professor Andrea Bressan
(University of Trieste, Italy) on behalf of the International
Advisory Committee of the SPD Detector presented the results of
a comprehensive examination of the SPD conceptual project.
Based on the report results, the Programme Advisory Committee
approved the SPD CDR and recommended the Collaboration to
focus on the technical design of the experiment.

The technical design of the SPD experiment is being
completed this year. It is based on the best practice obtained
while producing and studying the properties of prototypes of
SPD detector elements and subsystems. This work was carried
out not only at various test benches at JINR sites but also outside

of JINR. For instance, the ways of applying various types of



B ceaHcax Ha yckopuTese B LIEPH. HauGosiee 3HauumbIM
U3MeHeHUeM B KOHCTPYKLUHM ycTaHOBKM SPD mo cpaBHeHMIO €
KOHIIeNTyalbHbIM NPOEKTOM fABJSAETCA OTKa3 OT MarHUTHOU
CUCTeMBl B BHJAe IIECTH COJIEHOMJANBHBIX  KaTylleK
[espMroJiblia BO BHYTpeHHeH 06/1acTH AeTeKTopa U Nepexos K
KJIAaCCUYeCKOMY J[UIl JIeTeKTOPOB TAaKOro THIA pa3MeleHUI0
COJIEHOMZIANBHOTO MarHuTa. [lpeAmnosaraercs, 4To co3faHue
ycraHoBku SPD npoiijieT B ABa 3Tana: Ha nepBoM 3Tamne OyjeT
co3jiaHa 6a3oBas KoHUrypauus [ NpoBeJleHUsl H3MepeHUH
C NOJIAPU30BAaHHBIMU IYYKaMU NPOTOHOB U JEUTPOHOB MpHU
HU3KHUX 3HEPIrUAX CTOJKHOBEHHMH U CBETHMMOCTH 3HAUUTEJbHO
HKe HoMuHasbHOH (1032 cm? ¢1). YcraHoBky cocraBaT
MIOOHHAsl CHCTeMa, TpeKep Ha OCHOBE CTPOY-TPYy6OK,
LleHTpaJbHBIA JIeTeKTOp Ha OCHOBe KaMep Micromegas,
KaJIOpUMETPbl HYJEeBOTO YyIJla M [JeTeKTOpPbl My4KOBbIX
croikHoBeHuH (BBC). IlosHasg koHurypauus, HeobxoAnmas
[/ BBIIIOJHEHUS OCHOBHOW 3afaud SPD - wu3yvyeHus
MOJSIPU30BaHHON IJIIOOHHOW CTPYKTYpbl HYKJIOHOB, OyzeT
co3jaHa Ko BTOpod ¢ase mpoekTa U OyfeT BKJIOYATb
KpeMHHUEeBbIH

BEpLUIMHHBIM  JETEKTOp,

CHUCTEMY, BHEKTPOMaFHI/ITHin;I KaJIOpUMEeTp U [OETEKTOp Ha

BPEMSANPOJIETHYIO

OCHOBe a3poreJd, OXuAaeTcd, 4TO TeXHUYECKUN npoekT SPD

OyneT TmpeACTaBleH HAa 3WUMHeH CecCMM OOHOBJIEHHOTO
[IporpaMMHO-KOHCYJIbTaTUBHOTO KOMUTETA M0 (U3MKe 4acTHI]
B sHBape 2023 ropa.

B mapTe 3aBepmmianch MepBble BbIGOPBI PYKOBOACTBA
koJsutabopauuu  SPD.  CopykoBoguTensimMu cranu  Anexceld
I'ycekoB (OWAM) wu Bukrtop Kum ([UAD). Takas cxema
yIpaBJieHHus], KOr/Jia BO IJIaBe KOJUIAbopaluu CTOUT He OfIMH, a

Cpasy JBa JIMAepa, SBJSETCA JOBOJBHO MONYJISpHOH B

e

. B

Puc. 6. Tecmuposanue M09yt MIOOHHOL cucmeMbl
HQ KOCMUYECKUX MIOOHAX.
Fig. 6. Testing of the muon system module on cosmic muons.
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Puc. 7. B. Kum (ITHA®), 3. Tomasu-Tycmagccon, npedcedamens
cosema koaaa6opayuu SPD (Cakae), A. Tycvkoe (OMAH) u
E. KysHeyosa ([IHAP) y cmenda mecmuposanus 31eKmpoHuKuU
aast cmpoy-demexkmopoe 8 mecmosoli 30xHe SHIP (L{EPH).
Fig. 7. V. Kim (PNPI), E. Tomasi-Gustafsson, Chairman of the
SPD Collaboration Council (Saclay), A. Guskov (JINR) and
E. Kuznetsova (PNPI) at the test bench for electronics
for straw detectors in the SHIP test zone (CERN).

electronics for SPD gas detectors were studied in runs at the
CERN accelerator. The most significant changes in the design of
the SPD facility compared to the CDR are the refusal to use the
magnet system in the form of six Helmholtz solenoid coils inside
the detector and the classical installation of the solenoid magnet
for detectors of this type. The construction of the SPD facility is
supposed to be performed in two stages. The first one will be
devoted to the production of the basic configuration for
conducting measurements with polarized proton and deuteron
beams at low collision energies and luminosity far below the
nominal (103? cm™ s°1). The facility will be made up of the muon
system, the straw-tube based tracking system, the central
detector based on Micromegas, zero-degree calorimeters (ZDC)
and beam-beam counters (BBC). The full configuration required
to fulfill the main task of SPD - the study of the polarized gluon
content of the nucleon, will be completed by the second stage of
the project. It will include the silicon vertex detector, the time-of-
flight system, the electromagnetic calorimeter and the aerogel-
based Cherenkov detector. We expect to present the SPD TDR at
the winter session of the reformed Programme Advisory
Committee for Particle Physics in January 2023.

Heads of the SPD Collaboration were elected in March this
year. They are Alexey Guskov (JINR) and Victor Kim (PNPI). Such
a scheme of governing a Collaboration - two leaders at the helm
- is quite popular among scientists working in the field of spin
physics. Here we can see a reference to the tradition of the
Roman Republic, which was governed by two consuls.

Currently, the signing procedure of the Memorandum of



coo0IecTBe Y4yeHbIX, paboTamuuX B 006/1aCTHM CIHHOBOH
¢usuku. 31ech MOXKXHO YBUJETb OTCBUIKY K TPAJUIIUU PuMcKoi
pecny6/IMKY, BO IJaBe KOTOPOH TpaJULMOHHO CTOS/IM JBa
KOHCYJ1a.

B Hacrosee BpeMs aKTHUBHO MNpPOAOJRKaeTCs HadaThbld
BECHOM npoliecc

HOZANUCaHUSA Memopanzyma 0

B3aUMOINOHMMaHHUU c HUHCTUTYTaMH y4aCTHUKaMU
KoJsutabopanuu SPD. JIOKyMeHT yxKe TMOANUCAIN 6 UHCTUTYTOB:
[UAD (Caukr-Ilerepbypr), Ep®U (Epesan), CamI'y (Camapa),
®UAH (MockBa), HUUAP MIY (Mocksa), UAU (Tpouuk).
[lopnmucaHue [JOKyMeHTa Takxke yxe cormacoBaHo c CIIGI'Y
(Cankr-Iletep6ypr) u Benl'y (Benropoz). A B ceHTAGpe K
K0J1JIaG0paluy pyucoeJMHUIAch HoBas rpynna u3 MUOY, cras
32-M yd4acTHMKOM MpOeKTa. JTa Ipylla 3auHTepecoBaHa B
yyacTHH B co3faHuu JeTekTopa BBC, a Takxe B ¢pusnyeckom
aHa/M3e  JIaHHBIX, IOJY4YeHHBIX Ha IlepBOM  3Tale
3KCIEepPUMEHTa.

B oxTta6pe B OUAW B rubpuzpHom opmMaTe MpoOLLIO
coBemaHue KoJtabopanuu SPD. 3To coemanue crajo ajs SPD
TPeTbUM, HO BIIepBble Yy 4YJEHOB KOJUIAbopalMu W3 pa3HbIX
WUHCTUTYTOB MOSBU/IACh BO3MOKHOCTb BCTPETUTBCA BXKUBYIO. B
MepONpPUATUY NPUHSANU ydacTue okosio 140 yesnoBek, U3 HUX
6osiee 70 yenoBek - ouHo. B /lyGHy cbexanuch y4yeHble U3 12
Hay4HBIX LleHTpoB Poccuy, ApmeHnuu u besnopyccuu. YianeHHo B
COBEIJAHWM y4acTBOBalIW Kojuern u3 Hranuy, @panuuy,
Cep6uwu, Yexuu u Kuras.

C ORHON CTOpOHBI, COBelljaHWEe CTajJ0 CBOEr0 pOJAA
noJiBeJleHMeM HTOroB paboTe MO MOJrOTOBKE TEXHUYECKOTO
NpoeKTa 3KcnepuMeHTa. C Jpyroi, 0HO CTaJI0 leMOHCTpaLuen
TOTOBHOCTM KOJUIaGOpauyuu cjenaTh CAeJyRIUA wmar -
NPUCTYNUTb K CO3JAHUI0 JleTeKTopa JJid IepBod ¢asbl
JKcrepuMeHTa. M xoueTcs BepUTb, YTO HUKAKHe BHeELIHHe
06CTOATEIbCTBA ITOMY He IOMEIIAIOT.

A. B. T'ycvkos

Understanding with the institutes participating in the SPD
Collaboration is ongoing. It was started in March 2022. For now,
these documents have been signed with 6 institutes: PNPI
(St. Petersburg), YerPHI (Yerevan), Samara State University
(Samara), LPI (Moscow), SINP MSU (Moscow), INR RAS
(Troitsk). The procedure of signing the document has also been
agreed with St. Petersburg State University (St. Petersburg) and
Belgorod State University (Belgorod). And in September,
Moscow Engineering Physics Institute became the thirty-second
participant of the project. This institute got interested in the
construction of BBC, as well as in the physics analysis of data
taken at the first stage of the experiment.

In October, a meeting of the SPD Collaboration was held in
JINR in a hybrid format. This meeting was the third for SPD, but
for the first time Collaboration members from different
countries got an opportunity to meet in person. About 140
members took part in the event, and more than 70 of them
gathered in person. Scientists from 12 scientific centres of
Russia, Armenia and Belarus met in Dubna. Colleagues from
Italy, France, Serbia, the Czech Republic and China participated
remotely.

On the one hand, the meeting summarized the work on the
TDR of the experiment. On the other hand, it demonstrated the
readiness of the Collaboration to take the next step - to start
constructing the detector for the first stage of the experiment.

And we want to believe that no external obstacles will prevent it.

A. Guskov

HoBoctH kos1a6opauuu BM@N. Cratyc akcnepumenta BM@N
News from BM@N Collaboration. Status of the BM@N Experiment

B skcmepuMmeHTe 1O UCCIE[OBAaHUI0 GAPUOHHOW MaTepuu
Ha HyknorpoHe (Baryonic Matter at Nuclotron, BM@N)
3aBeplIaeTcs MOJrOTOBKA K CeaHCy M0 Habopy COGBITHHA
B3aUMO/IeHCTBUH sfiep MuLieHH CSI ¢ MyYKOM HMOHOB KCEHOHa,
YCKOpPeHHBbIX Ha KoMIulekce byctep - Hyk/joTpoH. 3To OyneT
NepBbld  QU3MYECKHH CeaHC C TOJHOH KOHQUrypamuen
TPEKOBOM CUCTeMbI ycTaHOBKY BM@N.

ToroBHOCTL feTekTOpoB BM@N K ceaHcy mpejcTaB/ieHa Ha
doTorpadusx Hmke (Puc. 8,9, 11).
13-16 cenTs6ps 2022 ropa

coBelllaHWe Kkostabopanuu BM@N. B coBewaHuu

NPUHSJIN y4acThe okos1o 130 y4acTHMKOB KoJ1aGopanyuu U3

B JI®BI cocrosiocs 9-
oe

10 uHcTuTyTOB M3 3-X cTpaH: Poccuu, boarapuu u Uspaunsd.
[Ipu 3Tom 60s1ee 100 cCOTPYAHUKOB y4acTBOBAIU B COBELAHUU
04YHO.

B mporpamMmy coBeljaHusl BXOAWJIM [JOKJaZbl O CTaTyce
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The team of the BM@N (Baryonic Matter at Nuclotron)
experiment is completing preparations for the run aimed at data
taking on the interactions of the Xe ion beams accelerated at the
Booster-Nuclotron complex with CsI target. This will be the first
physics run performed with full configuration of the BM@N
tracking system.

The readiness of the BM@N detectors for the experimental
run is shown in the photos below (Fig. 8,9, 11).

On September 13-16, 2022, VBLHEP hosted the 9th meeting
of the BM@N Collaboration. More than 130 participants from
10 institutes from Russia, Bulgaria and Israel attended the
meeting. And more than 100 of them participated in person.

The programme of the meeting included reports on the

status of the BM@N experiment, on preparing the facility and



Puc. 8. Caesa: BakyymHbtil uononpogod neped muwieHsro BM@N ¢ 6MOHMUPOBAHHBIMU KDEMHUEBIMU CMIPUNOBLIMU demeKmopamu 015
usmepeHust mpaekmopuu nyuka. Cnpasa: Bakyymnas mMuwieHHast 30Ha u nepedHue KpeMHuUesble mpekogble demekmopbl 8Hympu
cnekmpomempuyeckozo mazHuma BM@N. KpemHuesvie demekmopbi papabomatsi 8 JIOBI e epynne H.

H. 3amamuna.

Fig. 8. Left: Vacuum ion beam pipe in front of the BM@N target with built-in Silicon strip detectors for measuring the beam trajectory. Right:
Vacuum target zone and Forward Silicon Tracking detectors inside the BM@N spectrometric magnet. Silicon detectors were developed at

Puc. 9. Cniesa: Tpekosble demekmopbl HA OCHOBe 2a308bIX IAeKMPOHHbIX yMHOXcumeeli (GEM), cMonHmupogaHHble 8 cnekmpomMempu4eckom
MazHume ¢ NOMOWb0 MOYHOU cucmeMbl NO3UYUOHUPOBAHUS. MOHMAadxi: npoussedeH 21a8HbIM UHJICEHePOM yecmaHosku BU@N
CemeHoMm [TusduHbiM U e20 koMaHdoll. BakyymHbiil uoHONP080d U3 yeaenaacmuka npoxodum demekmopul GEM
yepe3 omeepcmust 04151 ny4ka u NO8mMopsiem mpaeKkmopuro UOHO8 8 MAZHUMHOM NoJe.

Cnpasa: KamodHble cmpunosble Kamepb! Ha 8bixode mazHuma BM@N 045 skcmpanoasiyuu mpeKos 3apssjiceHHbIX Yacmuy 80 8pems-
npoaemuyto cucmemy BM@N. Kamepul cnpoekmuposatsl u cobparsl Anekcanopom Buuinegckum u e2o koa1e2amu.

Fig. 9. Left: Tracking detectors based on Gas Electron Multipliers (GEM) installed in the spectrometric magnet using a precise positioning system.
The installation is performed by BM@N Chief Engineer Semen Piyadin and his team. The carbon fiber vacuum ion beam pipe
passes the GEM detectors through the beam holes and follows the trajectory of ions in the magnetic field.

Right: Cathode strip chambers at the back of the BU@N magnet for extrapolating tracks of charged particles into the BM@N TOF system.
The chambers are designed and constructed by Alexander Vishnevsky and his colleagues.

skcnepuMeHTa BM@N, o mNOAroToBKe BCell YCTAaHOBKU U
OT/le/IbHBIX IeTEKTOPOB K NMPeACTOALLEMY CeaHCY 110 U3YYeHHUI0

BSaHMOﬂeﬁCTBHﬁ AA€p MHUIIEHH Csl ¢ IMy4KOM HMOHOB KCEHOHAa.

Ha coBemanuu Takxe o6CyAajach mporpamMma (u3UuecKUx
NpeACTOsAILEM
BOCCTAHOBJIEHHUS

HCCJ]e,Z[OBaHI/II\/'I B CeaHce, rFOTOBHOCTb

aJITOPUTMOB B3aUMO/I€MCTBUM u
NpOrpaMMHOTO OOecreyeHuss 3KCIepUMeHTa K IMpUeMy U
MOHUTOPUHTY 60JIBIIOr0 06'beMa JAaHHBIX.

OTpenbHasg  ceccud ObLIa

COBelllaHUuA MNoCBANlEeHa

pesylbraTaM ~ aHaaM3a ~ paHee  3apETUCTPUPOBAHHBIX
B3aMMO/IeHCTBUH NyYKOB si/iep YIJepoAa U aproHa ¢ MUILEeHSIMH
C L[eJIbl0 MOJIYYeHHUS IKCTIEPUMEHTANbHBIX AaHHBIX 10 BBIXOAY

3apAXXeHHBIX ITMOHOB, A FMIepOHOB W JIETKHUX AJEPHbIX
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the detectors for the upcoming BM@N run aimed at studying the
interactions of the Xe ion beams with Cs/ target. Participants
also discussed the programme of physics research in the
upcoming run, the readiness of the event reconstruction
algorithms and software of the experiment for recording and
monitoring a large amount of data.

A separate session of the meeting was devoted to the results
of the analysis of previously recorded experimental data on the
interactions of carbon and argon beams with different targets in
order to obtain experimental data on the yields of charged pions,

A hyperons and light nuclear fragments. A detailed report was



Puc. 10. Yuacmuuxu X Koanabopayuorrozo cogewjarus skcnepumenma MPD Ha ycmaHogke NICA.
Fig. 10. Participants of the X Collaboration Meeting of the MPD Experiment at the NICA Facility.

dparmeHTOB. BblI CllesiaH AeTaNbHbIE [JOKJIA/] 10 MaTepyuasam
Olpe/ie/IeHUI0  BBIXO/IOB
ME30HOB B  aprOH-sJlepHBIX
B3auMOJielcTBUsAX. Ha coBelaHuM 6bLIO 3aC/IYIIAHO OKOJIO

HOAFOTOBHCHHOﬁ 1o

sapskeHHbIx T' u o K*

CTaTbHU

40 noksazi0B 1O TeMaTHKe 3KcepuMeHTa BM@N.

Bo Bpems coBemaHusl Takxke GbLJIO MPOBEJEHO 3acefaHKe
COBETa MHCTUTYTOB-y4aCTHUKOB KoJsiabopauuu BM@N, Ha
KOTOpOM ObUIM BbIOpAaHbl HOBBIM MpeJceJaTeNb COBETA
WHCTUTYTOB U  HOBbIM  TEXHUYECKUH  KOOPJUHATOP
skcniepuMeHTa BM@N. WUmu craaun M. M. Mepkun uz HUUAD
MTIY u C. M. [luaaun us JI®BI, cooTBETCTBEHHO.

M. H. Kanuwun

presented based on the prepared paper on determining the
yields of charged m* and K*' mesons in argon-nucleus
interactions. Participants heard about 40 reports on the subject
of the BM@N experiment.

During the Collaboration meeting, a session of the
Institutional Board of the BM@N Collaboration was also held. A
new chairman of the Institutional Board and a new technical
coordinator of the BM@N experiment were elected. They are
Mikhail Merkin from SINP MSU and Semen Piyadin from

VBLHEP, respectively.
M. Kapishin

Puc. 11. O6wuti 8ud skcnepuMeHmMabHbILl 30Hb! ycmaHosku BM@N.

Fig. 11. General view of the BM@N experimental zone.
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MoaepHu3anua KaHa/ia TPAaHCIOPTUPOBKHU Ny4KOB MOHOB BII-1-6B

ot Hyksiorpona 5o BM@N

Upgrade of beam transport channel VP-1-6B from Nuclotron to BM@N

B Hacrosimee Bpems B JI®B3 OUAW mnpoBopuTca psf
MeX/[yHapOAHBIX 3KCIIEPUMEHTOB 1 C03/1aeTCs
uHdpacTpykTypa JAJs pasMellleHdus Hay4yHO-NPUKJIAJHBIX
cTaHuud. Ha cerofHsIlIHUNA JleHb B IJIaHbl Pa3BUTHS JAHHON
UHQPACTPYKTYpbl ~ 3aJ0KEHBl  CHAeAYIOLIME  UIOMAAKH:
skcnepuMeHT BM@N, TecroBasg 30Ha skcnepumenTta SPD,
CTaHUMHU NpukIagHbiX ucciaefoanuit COAUT, COAUB u CUAST.
Bosibliasg 4acTh MJIAHUPYIOLIUXCA PabOT TpeGyeT HaaUyus
CIUIOLIHOT0 BaKyyMHOrO KaHaja OT TOYKM BbIBOJA INY4KOB
HoHOB 13 HyksioTpoHa [0 caMuMX YCTaHOBOK, Haubosiee
OT/a/IeHHON M3 KOTODBIX SIBJISIETCS] YCTAHOBKA 3KCIEpPUMEHTA
BM@N.

Ha ocHoBe mepeuucieHHbIX 0COGeHHOCTEH  Oblia
NoCTaBJeHa 33jJja4a  CO3JaHUs  HOBOTO  COBPEMEHHOTO
BaKyyMHOT0 KaHaja, BKJIYas CPeJCTBA [JMarHOCTHUKH,

NPOXOAsILero yepe3 Kopnyc 1, cTapbli HM3MepUTeNbHbIN
naBuibOH U kopnyc 205. MozepHu3aLusl OCYLeCTBJANACH C
y4eTOM MHeHUs coTpyAHukoB JI®BI, oTBevaromux 3a
pasJMyHble 3KCIIePUMEHTBI U NPUKJIaJHble CTAHLMY, A1 Yero
OblJIM OpPraHM30BaHbl MHOTOYHC/IEHHbIE Cllelia/IbHble paboune
COBeLaHMA.

B pesynbraTe pa6ot, mpojesnaHHbix B 2021 rogy, 6bLIu
pa3paboTaHbl, M3rOTOBJEHbl W CMOHTHPOBAHbl 3JIEMEHTbI
MO/IEPHU3UPYEMOT0 HOHONIPOBOAA 061el JiauHou 122,5 M, 4yTo
cocraBasgeT  77%  AJMHBl  BCEr0  paccMaTpHUBaeMoro
MOHONIPOBO/A, B UX YHCIIE:

* 9 BaKyyMHbIX O0OKCOB C TPOQUIOMETPAMHU /ISl U3MePEHUs
dopMbl MONEPeYHOro ceyeHUs W MOJIOKEeHUS MydyKa MOHOB B
BaKyyMHOM KaHaJie (amepTyphbl npodunomeTpos: 192x192 Mm
-4 wt; 128x128 MM - 4 m1T; 8080 MM - 1 1T);

3 BakyyMHbIX 60Kca MOBOPOTHBIX MarHuToB 2CI1-40-BI11
(pasmep HanmostocHMKOB 1000x1500x40 MM,
Bec 6okca 1115 «r), 5CII-12A-BII1 (pa3mep
HanoJsrocHukoB 500x3000x50 MM, Bec 6okca
1600 xr), 3CII-12-BII1 (pa3Mep HaNOJOCHUKOB
500x3000x50 mM, Bec 60kca 1600 kr);

e 7 BaKyyMHbIX KaHaJOB JYIJIETOB lﬂ
KBa/JpyNOJbHbIX JUH3;

* 3 BAaKyyMHBIX [10CTa OTKA4KH U 15 nopToB
ISt NOAKJII0YEHUS JIOTIOJIHUTENbHBIX
BaKyyMHbIX HACOCOB;

e yCTaHOBJEHbl 14 1HGEpHBIX 3aTBOPOB,
pasrpaHUYMBalOLie  BaKyyMHble — 0G'beMbI

CYWIECTBYIOUIMX M MJIAHUPYIOUIUXCS CTaHIUN
JJi OKCIEPUMEHTAJbHbIX U  MPUKJIAJHBIX
HCCJIeI0BaHUH.
W3srotoBjieHHOe  06opyZoBaHHe  ObLIO
CMOHTHUPOBAaHO M  NPOTECTHPOBAHO  HA
BaKyyMHYl0 TIepMETHMYHOCTb M  CKOpPOCThb
JIOCTIDKEHUs1 pabouyero Bakyyma. Bo BpeMms
NpeJblAyIIEro  CeaHca  MyCKO-HaJaJ04YHbIX

pa6or Ha Hyk/ioTpoHe, NpPOXOAMBLIETO C

- --~\»MHMVW

At present, a number of international experiments are being
carried out at JINR VBLHEP and an infrastructure is being
constructed for applied research stations. For now, the following
sites are included in plans for the development of the
infrastructure: the BM@N experiment, the SPD test zone, and
such stations for applied research as ISCRA, SIMBO and SHINE.
Most of the planned work requires a single vacuum system from
the ion beam extraction from the Nuclotron to the facilities
themselves, the farthest of which is BM@N.

Based on the mentioned aspects, we were tasked with
constructing a new modern vacuum channel, including
diagnostic equipment, which would pass through building 1, the
old measurement pavilion, and building 205. Numerous
workshops were held to upgrade the channel taking into account
the ideas of VBLHEP employees responsible for various
experiments and applied stations.

The work carried out in 2021 has resulted in the
development, production and installation of the elements of the
ion beam pipe under upgrade with a total length of 122.5 m.
This makes up 77% of the length of the entire ion beam pipe
under consideration. These elements are:

¢ 9 vacuum boxes with profilometers for measuring the
shape of the cross section and the position of the ion beam in the
vacuum channel (profilometer apertures: 192x192 mm - 4 pcs;
128x128 mm - 4 pcs; 80x80 mm - 1 pc);

¢ 3 vacuum boxes of rotary magnets 2SP-40-VP1 (the size of
the vacuum chambers is 1000x1500x40 mm, the weight of the
box is 1115 kg), 5SP-12A-VP1 (the size of the vacuum chambers
is 500x3000x50 mm, the weight of the box is 1600 kg), 3SP-12-
VP1 (the size of the vacuum chambers is 500x3000x50 mm, the
weight of the box is 1600 kg);

¢ 7 vacuum channels of quadrupole duplet lenses;
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Puc. 12. Yuacmok uoHonpogoda 6 patioHe gpokyca F6.

Fig. 12. The section of the ion beam pipe in the area of F6 focus.



nekabpst 2021 roga mo ampesb 2022 roza, 6bLI0 BBIMOJHEHO
TECTUPOBAHME W3TOTOBJEHHBIX NMPOQUIOMETPOB B paboueM
pexxuMe  Ha  My4yKaX YCKOPEeHHBIX HMOHOB  yIJepoja.
TectipoBaHue TPOBOAMJIOCH B BO3JYLIHBIX MPOMEXYTKaxX
KaHa/la, BHe BaKyyMHBbIX GOKCOB. Bce mepednciieHHblE TECThI
NoKa3ajy COOTBETCTBHE H3TOTOBJEHHOTO 0GOPY/AOBaHHUSA
NOCTaBJEeHHBIM 33layaM. Hawmbosiee BaKHBIM J[OCTUTHYTHIM
pe3yJbTaToOM CTaja yCIellHas I[POBOJKA My4yKa 4epe3
OCHOBHbIE 3JIEMEHTbl M3TOTOBJIEHHOI0 BAaKyYyMHOrO KaHajua K
IKcepuMeHTa bHON ycTaHoBKe SRC, pacmoJjiaraBiueics Ha
miouaKke akcnepumenTa BM@N.

OTzenbHO HEOGXOAUMO OTMETHTb, YTO W3TOTOBJEHHBIN
BaKyyMHbI KaHa/l UMEET BBICOKYIO CTeNeHb repMETHYHOCTH C
ypoBHeM Teueit He Gosee 10® wmGap/(n1 ¢) u uucTOTY
BHYTpEeHHeH MOBEPXHOCTH C LIEPOXOBATOCTbIO He Gosiee Ra 3.2.
Yka3aHHble 0COGEHHOCTH MO3BOJIMJIM JOCTHYb Mpe/esbHbIH
BakyyM mopsigka 10 Topp, 4yTo Ha TpU TOpsAAKA Jydile B
CpaBHEHWH C TpeGOBAHUSAMU  TEXHUYECKOrO  3a/]aHHUs
(BesvurHa 10 Topp JOCTHUrHYTa Ha y4acTKe MOHONPOBOJA B
IKCIIepUMEHTANIbHOM 3aje  ycTaHoBKM BM@N). Breicokuit
YPOBEHb MOJYYEHHBIX PE3YJIbTATOB M03BOJISET PACCIUTHIBATD
Ha pacliMpeHde CIeKTpa 3aZad M MOBbINIEHHE KayecTBa
MPOBO/UMBIX JKCIEPUMEHTOB Ha CO3/IAIOIIHXCS
IKCTEPUMEHTAJIbHBIX YCTAHOBKAX Y MPUKJIAJHBIX CTAaHI[UIX.

B 2022 rozfy mpoBOAUIMCh PAabOTHI MO MOHTAXY BaKyyMHbBIX
OOKCOB M CHUCTEM IepeMelleHHs] NPOPUIOMETPOB B HHUX,
aBTOMAaTHU3ALMH CPEACTB OTKAYKH, CO3JAHHIO JUCTAHIMOHHON
CHCTEMBl YIpaBJeHHs KaHAJIOM, CO3/JaHHI0 HOBOHW Tra3oBOU
CUCTEMBI 17151 TPOGHUIOMETPOB.

B Texymem ceaHce MyCKO-HaJa/JOYHBIX paboT Ha
Hyk/ioTpoHe NJIaHUpYeTCs MPOBECTH IMOJIHOE TeCTHPOBAHHE
BCEX 3JIEMEHTOB ¥ CHCTEM KaHasa, BKJII0Yas NpopUIOMETPHI B
BaKyyMe.

B msanax Ha 2023 roj CTOUT OKOHYAaHUE MOJiepPHU3ALUU
BaKyyMHOT'0 KaHaJla, COCTOSIIEd B M3TOTOBJEHUHM U MOHTaKe
HOBBIX 3JIEMEHTOB HAKJIOHHOTO Y4YacTKa BaKyyMHOTO KaHaja
MeXJy TOYKOW BBIBOZA INy4yKa HOHOB W3 HyksoTpoHa g0
MarHuTa 4CI1-12A-H, YCTaHOBJIEHHOTO B CTapoM
U3MEpUTENbHOM MNaBUJIbOHE, CO3/JAHUM AKTYaJlbHBIX CpPEJCTB
[VarHOCTUKY, 3aBepIIeHWH PabOT M0 CO3AaHHMI0 CHCTEMBI
aBTOMATHU3ALMH KaHaJIa.

Wcnonnurenem pabot siBasercs 000 "BakyymHble cUCTEMBI
U TEXHOJIOTUH", MO/ PYKOBOACTBOM [JOKTOpA (H3.-MaT. HAyK
A. C. KybaHkuHa, Npu HEOLEHUMOM Y4YacTHU COTPYAHHKOB
JI®B3 OWfU: A. A. Aranoga, A. B. Byrenko, E. M. CbipecuHa,
C. M. lusamuna, C. A. BecdammibHoro, A. P. TammmoBa,
[I. A. Pykosatkuna, M. 10. MemenkoBa, H. B. I[BeTkoBa,
H. B. ®extopko, A. A. [Tomnoga, A. B. TuxoHoBa KosiekTrBa {0311
M MHOrMX Jpyrux. KoopaumHamuio paboT oCyLiecTBJISI
3aMeCcTUTeJb I1aBHOro nmxkeHepa JI®BI C. 10. AHrcMOB.

C. I0. AHucumos

¢ 3 vacuum pumping stations and 15 ports for connecting
additional vacuum pumps;

¢ 14 dampers have been installed, delimiting the vacuum
volumes of existing and planned stations for experimental and
applied research.

The produced equipment was installed and tested for
vacuum tightness and how fast operating vacuum can be
achieved. During the previous commissioning run at the
Nuclotron, which took place from December 2021 to April 2022,
we tested the produced profilometers in operating mode with
beams of accelerated carbon ions. The test was carried out in the
air gaps of the channel, outside the vacuum boxes. All the
mentioned tests have shown that the produced equipment
meets the requirements of the objectives set. The result of
crucial importance was the successful transportation of the
beam through the major elements of the produced vacuum
channel to the SRC experimental setup, located at the BM@N
site.

It also should be emphasized that the produced vacuum
channel has a high level of leak tightness (the leak rate is no
more than 10® mbar/(l s)) and the surface roughness of no
more than Ra 3.2. These characteristics allowed us to achieve
the highest vacuum of 10 torr, which is three orders of
magnitude better compared to the specification requirements
(10 torr was achieved in the ion beam pipe in the BM@N
experimental hall). A high level of the results obtained make it
possible to count on expanding the range of tasks and improving
the quality of the experiments performed at the experimental
facilities and applied stations under construction.

In 2022, we installed vacuum boxes and systems for moving
profilometers inside them, automated pumping equipment,
developed a remote channel control system, and a new gas
system for profilometers.

During the current commissioning run at the Nuclotron, we
plan to conduct full testing of all elements and systems of the
channel, including profilometers in vacuum.

As for 2023, we intend to complete the upgrade of the
vacuum channel. It includes the production and installation of
new elements of the inclined section of the vacuum channel
between the ion beam extraction from the Nuclotron to the
magnet 4SP-12A-N, installed in the old measurement pavilion, as
well as the development of up-to-date diagnostic equipment,
and the completion of the channel automation system.

This work is performed by 000 Vacuum Systems and
Technologies, supervised by Doctor of Physical and
Mathematical Sciences A. Kubankin. In addition, JINR VBLHEP
employees have also made a significant contribution to this
work: A. Agapov, A. Butenko, E. Syresin, S. Piyadin, S. Besfamilny,
A. Galimov, P. Rukoyatkin, M. Meshenkov, N. Tsvetkov,
N. Fedyurko, A. Popov, A. Tikhonov, the team of the VBLHEP
Experimental Production Workshop and many other specialists.
The work was coordinated by VBLHEP Deputy Chief Engineer
S. Anisimow.

S. Anisimov
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