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3aBepIIAOTCA NyCKO-HAIaJ04YHbIE PAOOThI

Ha KomIuiekce NICA
NICA Complex Commissioning
Enters Final Stage

B xofe pekopAHoro mo mgauteabHoctH (¢ 16.01.25 mo
30.04.26) mnepBoro ceaHca MyCKO-HaJaJOYHBIX paboT Ha
Kosinaiiiepe M ero MHXeKIMOHHOM KOMIUIEKCe TOJY4eH pAf
BaXHBIX pe3y/JbTaToB. [IpoBepeHbl peXHUMbl COBMECTHOU
paboThl BCEX CUCTEM U 3/1eMEHTOB MHXEKIIMOHHOT'0 KOMILJIEKCa,
obecreynBale yCTOMYMBYI0 MOZAYy MNy4ykKa AJsS pabOThI
Konnaiifiepa, a Take ero COOTBETCTBYIOILIME CHUCTEMBl AJA
PaboThI C UUPKYIUPYIOLUM MyIKOM.

Ha Bycrepe ocyiiecTB/ieH pexXuM HaKOIJIEHUS Ny4YKa MyTeM
MHOTOKPAaTHOM UHXeKUUK. [ly4ok, moCcTynarwummm u3 Lenoyku -
uctoyHuk wuoHoB «KPUOH» - swmuak JIYTH, jenaetcd
KOMIAKTHBIM C TOMOLIbI0 YHUKANBHOH CUCTEMBI 31IEKTPOHHOTO
OXJIaX/IeHHUHl. 310 N03BOJIET «106aBJIATbY K
LMPKYJIUPYIOLEMY Ha OpOUTE CTYCTKY HOBBbIE NMOPLUH YaCTHI]
M3 WHXKEKTOpa. B nTOre MHTEHCHMBHOCTD MOCTYMAOLIEr0 MOCTIEe
BycTepa B HykJ10TpoH myuka yBe/indeHa B 5 pas.

B HykjoTpoHe yclelmHO WCObITaHA W MCNOJb30BaHA
YHUKaJIbHAsl UMIY/AbCHAsl CUCTeMa «b6bICTporo» BbiBoAA. OHa
npejjHa3HayeHa JJi IepeBofia YCKOPEHHOro [0 KOHEeYHOH
3HepruH (B JaHHOM ceaHce - 1,76 ['9B/HyKJIOH) myyKa B KaHaI
TPaHCOPTUPOBKH B Kosnakgep.

Bo Bpems ceaHca B peKOpAHO KOPOTKHE CPOKH, BCEro 3a
HeCKOJIbKO CMeH, BblNoJHeHa HacTporka sinHuu KTII - kaHana
TPaHCIOPTUPOBKM INyyka B koJubla Kosnakgepa. Cucrema
JJINHOM  HEeCKOJbKO  JeCATKOB  METPOB  COCTOMT U3
BOCBMUJECATH BOCBMHU «TEIJIIX» MarHUTOB C HMITYJbCHBIM
3JIEKTPONUTAHUEM, 3JIEMEHTOB BaKyyMHOM OTKayku U
JIMarHOCTUKU. B XoZe HasaJKu BBINOJNIHEHA CUHXPOHU3ALMA
BCEro Heo6X0AMMOro 060py/J0BaHUSA U MOJIy4eHbl KOMIAKTHbIE
ny4ku nepej BxogoM B Kosaiizep.

K MoMeHTy mnepBbIX HHXEKLMH 4YacTHL, Ha OpOUTY
KoJsinaiiiepa GblJ1 TOJHOCTBIO 3aKOHYEH I[UKJ MOATOTOBKU M
UCNBITAHUA  €ro  MarHUTHO-KPUOCTAaTHOM  CUCTeMBL B
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Ha Hyk/oTpone

Experiments with Polarized Beams

at the Nuclotron 10

During the first commissioning run at the Collider and its
injection complex - which set a record for duration, lasting from
January 16, 2025 to April 30, 2026 - a number of important
results were obtained. The operating modes for the joined
performance of all systems and elements of the injection
complex were tested, ensuring a stable beam supply for Collider
operation, as well as the corresponding systems for handling the
circulating beam.

At the Booster, a beam accumulation mode was achieved
through multiple injection. The beam delivered from the chain
“the ion source KRION - the linear accelerator HILAc” is made
“compact” using a unique electron cooling system. This allows
new groups of particles from the injector to be "added" to the
bunch circulating in the orbit. As a result, the intensity of the
beam delivered from the Booster to the Nuclotron was increased
by a factor of 5.

At the Nuclotron, a unique pulsed fast extraction system was
successfully tested and used. It is designed to transfer the beam
accelerated to its final energy (in this run, 1.76 GeV/nucleon)
into the beam transport channel to the Collider.

During the run, in record time - just a few shifts - the beam
transport line (BTL) to the Collider rings was tuned. This system,
several tens of metres long, consists of eighty-eight "warm"
magnets with pulsed power supplies, as well as vacuum
pumping and diagnostic elements. During the commissioning,
the synchronization of all required equipment was achieved, and
“compact” beams were obtained before injection into the Collider.

By the time of the first particle injections into the Collider
orbit, the full cycle of preparation and testing of its magnetic-
cryostat system had been completed. The required vacuum



M30JIALIOHHOM 00'beMe KOJIbIIA ¥ MyYKOBOH KaMepe MoJydeHbl
Heo6X0/lMMble BaKyyMHbIE YCJIOBHUS, BBINOJHEHO OXJIaXZAeHHE
[0 KPUOTEHHBIX TeMIepaTyp, NpOBepeHbl CHUCTEMbl 3alUT
MarHuToB. BmepBele  KpuoreHHbli  kommiaekc JIOPBI
obecriednBaJ  OJHOBpeMeHHOe KpPHOCTaTHpOBaHHe  BCex
CBEpXNMpOBOAAIMX Kojen, - bBycrepa, HyksnorpoHa u
Kosmaiiziepa v nokasas cTabuIbHYIO0 M Ha/IEKHYI0 paboTy.

[Ipn 3anycke Kosmakzepa BbIOJHEHA MOC/AeL0BaTe/bHASA
NPOBOJIKA WHXEKTHUPOBAHHOTO IMy4YyKa MO KOJBLY - CZAeJaH
nepBbIi 060pOT, 3aTeM MOJIy4eHa YCTONYMBAsA LUPKYJIALUA
Ny4KOB B 00OMX KOJBIAX Ha INPOTSHKEHUHM HECKOJbKHX
JleCATKOB MUHYT. B xoze paboT yzjasoch BBINOJHUTbL HepBble
U3MepeHHs] XapaKTepUCTUK INY4YKOBOM ONTHUKU  KOJIel|
Kosnaiigepa.

[locne BbINMOJIHEHHS NPOrpaMMbl CeaHca MO0 3alycKy U
HacTpoiike Kosunaiiiepa MHXEKIMOHHBIA KOMIUIEKC ObLI
nepeHacTpoeH AJs MOAA4M Mydyka Ha ycTaHOBKY BM@N, Ha
KOTOpPYI0 CTaGU/IBHO TOCTaBJsI BbIBeJleHHbIH U3 Hyk/0TpoHa
Ny40K ¢ 3Heprueit 3 ['3B/HyksioH.

[IpakThyeckn cpasy Mmocje OCTAaHOBKM YCKOpHUTeJed Ha
VUHXEKIMOHHOM KoMIulekce M Ha Kosnaiifiepe Havyanucb
NOATOTOBUTE/IbHblE pabOThl KO BTOPOMY CeaHCy IyCKO-
HaJlaZlOYHbIX pabOT, HayaJo KOTOPOTO 3allJlaHMpPOBaHO Ha
OKTA6pb 3Toro roga. lleabp BTOporo ceaHca - IHosyyeHHe H
perucrpanus nepBbIX CTOJKHOBEHUH B fieTekTope MPD.

CrabusipHasg LUPKYJIALMS NyykoB B Kosmalzepe W wux
CBe/leHHe YKpeluJd YBepeHHOCTb B YCNELIHOW peasu3aliuu
npoekTa. CTpouTeNbHble PAabOTH! B 3/jaHUK 17 3aBeplueHbl Ha
99%. B xoHue 2026 roga niaHupyetcs nogada B Pocrexnazazop
3afBKM Ha TOJyyeHHe 3aK/IIOYeHUS O COOTBETCTBHUHU. IJTO
BaXXHBIH OQUIMANbHBIA JOKYMEHT, NOATBEPXJAOLIUH, UYTO
KOMIUIEKC TOJIHOCTBIO TOTOB K paboTe M OTBeYaeT BCEM
TeXHUYeCKUM persiaMeHTaM ¥ CTPOUTeNbHbIM HopMaM. K aTomy
MOMEHTY OYZyT BbINOJIHEHBI BCe 3alllaHUPOBAaHHbIe PaGOTHI 1O
JI0BeJIeHHI0 000pyAOBaHUsI YCKOPUTEJBHOTO KOMILIEKCa [0
TNPOEKTHBIX MapaMeTpoB 6a30Bo¥ KOHHUIYypaLuy, NPoBeJeHOo
yCTpaHeHHe BbISIBIEHHBIX HEMO0JIa/[0K, J0PabOTaHbl CHCTEMBI
KaHaJOB  TPAHCIOPTUPOBKM W  HHXEKUMU [y4yKa U3
Hyknotpona B Kosutakzep, a Takke yCOBepLIEHCTBOBAHbI
cucteMbl  Kosutaliiepa, Bk/OYass  ero  MH)XEHEPHYIHO

MHPPACTPYKTYPY. "
.A. Kocmpomun

conditions were achieved in the insulating volume of the ring
and in the beam chamber; cooling to cryogenic temperatures
was performed; and magnet protection systems were tested. For
the first time, the VBLHEP cryogenic facility provided
simultaneous cryostatting of all superconducting rings - the
Booster, the Nuclotron, and the Collider - and demonstrated
stable and reliable operation.

During the Collider launch, the injected beam was
successively transported around the ring - the first turn was
made, followed by stable circulation of beams in both rings for
several tens of minutes. As part of this work, the team
successfully performed the first measurements of the beam
optics characteristics of the Collider rings.

After the run programme for the Collider launch and tuning
was completed, the injection complex was reconfigured to
supply the beam to the BM@N facility, to which it steadily
delivered the extracted beam from the Nuclotron with an energy
of 3 GeV/nucleon.

Almost immediately after the accelerators were shut down,
preparatory work began at both the injection complex and the
Collider for the second commissioning run, which is scheduled
to start in October of this year. The goal of the second run is to
obtain and record the first collisions in the MPD detector.

The stable circulation of beams in the Collider and their
convergence strengthened confidence in the successful
implementation of the project. Construction work in Building 17
is 99% complete. By the end of 2026, it is planned to submit to
Rostechnadzor an application for the Certificate of Compliance
(CoC). This is an important official document confirming that the
facility is fully ready for operation and meets all technical
regulations and building standards. By that time, all planned
work will have been completed to bring the accelerator complex
equipment to the design parameters of the baseline
configuration; identified faults will have been eliminated; the
beam transport and injection systems from the Nuclotron to the
Collider will have been upgraded; and the Collider systems,
including its engineering infrastructure, will have been

improved. )
S. Kostromin

Ceccus HpOI‘paMMHO-KOHCYJIbTaTI/IBHOI‘O KOMHUTETA

o ¢pu3uKe YaCTHILL
Results of PAC PP meeting

64-e 3acenanue [IKK mo ¢usuke yacTuy 6bL10 MpoBeJEHO
15 vtoHs B riOpUZHOM GopMaTe BHIEOKOHDEPEHITHH.

Joknay o peanusanuu npoekta «HyksmoTpoH-NICA»
npeactaBua A, 0. CugopuH. KoMuTeT BBICOKO OLEHUI
pe3y/1bTaThl, N0JyYeHHbIE B X0/l€ TEXHOJIOTUYECKOr0 CeaHca Ha
komiekce NICA, u nosapaBun komauay JI®BI ¢ foctmxeHreMm
Ba)XXHO! BeXW - OAHOBPEMEHHOH LUPKy/IdLMell Myyka HMOHOB
KCeHOHa B 060Mx KoJiblax Kosutaiijepa ¢ aHepruei 0koJio
2 I'3B/H u mpoBeseHWEM HUX CTOJKHOBeHHH. CTabuibHas
paboTa YCKOPUTEJTBHOTO KOMILIEKCA 00eCrmeynsia YCHelHbId
Habop JaHHBIX B akcnepuMeHTe BM@N mpu Tpex 3Heprusx
Ny4Ka, BBOJ, B 3KCILIyaTallMI0 JUHUHM TPAaHCIOPTUPOBKHU My4yKa
K o6say4arenbHbM cTaHuusaM ISCRA u SIMBO, a Takxke
NpoBe/ieHUe JIEBSITH SKCIIEPUMEHTOB B PaMKax KoJiabopanun
ARIADNA. TIKK noajepxas HMHTEHCUBHYH MOATOTOBKY K
HavaJ1y JKCIIepUMEeHTa MPD Ha Kosnaiizepe,
3aMJJAHUPOBAHHOMY Ha OKTSOpb TEKYyLIero rofa, BKJOYas
MoAUPUKALUK KOHCTPYKUMM bBycTepa, ycTpaHeHHe yTedyek
BaKyyMa B Hyx/0TpoHe, MogupUKaAL MU JIMHUU
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The 64th meeting of the Programme Advisory Committee for
Particle Physics was held on June 15 in a hybrid format via
videoconference.

The report on the implementation of the Nuclotron-NICA
project was presented by A. Sidorin. The Committee highly
appreciated the results obtained during the technological run at
the NICA complex and congratulated the VBLHEP team on
achieving an important milestone - the simultaneous circulation
of the xenon ion beam in both Collider rings at an energy of
about 2 GeV/n and bringing them into successful collisions. The
stable operation of the accelerator complex ensured the
successful collection of data at the BM@N experiment at three
beam energies, the commissioning of the ISCRA and SIMBO
beamlines, as well as the conduct of nine experiments within the
ARIADNA Collaboration. The PAC supported the intensive
preparation for the launch of the MPD experiment at the
Collider, scheduled for October of this year, including



TPAaHCIOPTUPOBKM  INyyka  MexAy  Hyk/aoTpoHoM
KosnaiiepoM, a Takxke ycoBepiueHCTBOBaHHUe cucteM Kosutaizepa.

M. H. Kanumun pacckazan 00 ycmexax B peanu3aliu
npoekta BM@N. B xozme ¢usuyeckux 3KCIepUMEHTOB B
deBpasie 1 anpesie 6bL10 3aPETUCTPUPOBAHO NPUGIUBUTEIBHO
3x10° B3aumopgeiicteuit Xe'?* + Sn'?* npu smeprusax nyuka
KceHoHa 1,6, 2,2 u 3,0 A I'3B. Komanjga BM@N cocpenoToueHa
Ha TOYHOH IOCTHUPOBKe LieHTPaJbHOIO TpeKepa, KaJlubpOBKe
BPEMSANpPOJETHON CHCTEMBI W 06pabOTKe [JaHHBIX AJs
PEKOHCTPYKLMKU COOBITUH. BbL1  [OCTUTHYT mporpecc B
U3yyeHWM 06pa3oBaHUS A-TUNEPOHOB, T*- U K#-Me30HOB,
TNIPOTOHOB Y JIETKUX TUNepszep Bo B3auMofeicTBUsAX Xe + Csl
npu sHepruu 3,8 A I'3B. CtaThst 06 06pa3oBaHUK A-TUIIEPOHOB
BO B3aUMOJEHCTBUAX YI/epoj-AApo Oblja HampasjeHa AJs
ny6svkanud B JHEP. B Hacrosimmee Bpemsi paspaGaThIBarOTCs
JOTIOJIHUTE/IbHbIE TPEKOBbIE JIETEKTOPbl M HEHTPOHHBIN
JleTeKTop AJisl Oy/yllero MCHojb30BaHUs B CeaHCax C MyYyKOM
BucMyTa. [IKK nmopgepxxan sampoc akcnepumenTa BM@N Ha
3HAUUTe/bHOE yBeJMYeHHEe [UCKOBOTO MPOCTPAHCTBA B
oHsaiH-QpepMe U kiactepe JIUT 1 XpaHeHUS HaHHBIX H
PEKOHCTPYKI[UH COOBITHH.

Otuet o peanusauuu npoekra MPD nmpezcrasua B. I. PsiGos.
JxkcnepuMeHT MPD  mpojeMOHCTpUpPOBaa  3HAYUTENbHbBIN
nporpecc 3a MOCJAeJHHE IIeCTb MecsleB M HaxOAWUTCA Ha
3aBeplialOlled  CTafUM  CTPOUTENbCTBA U COOpKH.
CBepxnpoBOAAILMA COJEHOUHBII MarHUT YCIEIIHO BBeJeH B
JKCIJIyaTalMI0 NPH MaKCMMajJbHOM MarHuTHOM mosie 0,57 T
KaprupoBanve maruutHoro noJs npu 0,5 Ta Bo306HOBUTCS B
UIOHe, Tepefi MOHTAXO0M BpeMs-NpoeKioHHo# kaMepsl (TPC).
C6opka, MpoBepKa Ha YTeYKY U BbICOKOBOJbTHbIE MCIBITAHUSA
TPC npoxoaat ycnemno. Yacte TPC ocHaleHa 3/1€eKTPOHUKOH,
YTO MO3BOJIMJIO 3KCIEPUMEHTA]bHO HaG/I0JaTh peaKLHIo
JleTeKTopa Ha KocMHu4eckue Jyyd. B maruut MPD momemen

HeCylMd Kapkac W3 yIJIepoAHOro BOJIOKHA. 3aBeplleHo
NPOM3BOACTBO  BCEX MOJIYCEKTOPOB  3/IEKTPOMAarHUTHOTO
KaJlopuMeTpa,  BKJW4Yasg  3alacHble  4acTH, M  BCe

50 mosIyceKTOpPOB YCTAHOBJIEHBI B HeECYLleM KapKace BHYTPH
MPD. Bce ocraBmuecs KOMIOOHEHTHI i nepBoro stana MPD,
BKJIIOYasd CUCTEMY W3MepeHHs BpPeMeHM INpoJieTa, NepefHuH
OBICTPBIN IeTEKTOP W IepeJHUN aZPOHHBIA KaJOpUMETp, B
OCHOBHOM T'OTOBBI K ycTaHOBKe. [losHast c60pKa U OCHallleHHe
MPD ps151 c6opa JaHHBIX 3allJIaHMPOBAHbl Ha KOHeL| 3TOT0 roja.
B HacTosllee BpeMs NpPOBOAUTCA KOMIUIEKCHas MporpaMma
UCCIe[lOBaHUM BO3MOXXHOCTeH ycTaHOBKM MPD, pesynbraTbl
KOTOPOH y>e NpeACTaBJIeHbl B IBYX CTaTbAX, HOATOTOBJIEHHBIX
B paMKax KoJulabopauuu. TpeTbsi CTaThs, OMMCHIBAIOLIAS
¢usuueckue xapaktepuctukd MPD B koHburypauuu c
GMKCUPOBAaHHON MMILEHbIO, HAXOAUTCSA B CTaZUM MOATOTOBKU
U, KaK oxuzaetcs, OyLeT NpejcTaBjeHa AJs NMy6IUKaLUU K
KOHILy roja.

A. B. TycbkoB fjos10%us1 0 paboTax B npoekTe SPD. B Teuenue
NOC/AeJHUX LIeCTH MecCALleB OCHOBHOE BHHMMaHHE YAeJANI0Ch
OpraHusallid U TpPOBeJEHHUI0 3aKyNKW MarHUTHOIO SIpMa,
paboTa HajJi 3TUM NpoJoJnKaeTcs 0 cux nop. [IpopokaeTcs
TaK)Ke paboTa MO KOOpPAMHALMU U NOATOTOBKE TEXHUYECKHX
YCJIOBUM Ha YCTAaHOBKY KPHUOTEHHBIX TpPYyOONpPOBOAOB U
CTPOUTENBCTBO KPUOTEHHBIX pe3epByapoB JJIf XKUJKOTO Tesus,
aprona, a3ora u CO,. MzeT BbI60p KOMNAHKHM /i/18 IPOU3BOACTBA
M YCTAaHOBKM TesJMeBbIX TpybonpoBojoB. [IpojosmkaoTcs
UCIIBITaHUSl TIPOTOTUIIOB OCHOBHBIX nogcucteM SPD. Ycnewno
npoues  MeXAyHAapoLHbIM  OHJIalH-ceMHHap «CnMHOBas
¢usuka B mpenaBepur 3KcrmepuMeHTa SPD  Ha NICA»,
NOCBALLEHHBIH JIy4YllleMy TOHUMaHHUI0 POJIK 3KcnepumMeHnTa SPD
B coBpeMeHHOH cnuHoBol ¢usuke. [IKK npussan komanzy SPD
NPOJ0/KATh 3TY paboTy.

B xonie 3acejaHus ObUIM 3acC/IylIaHbl U MOJYYUIH BBICOKYIO
OLleHKy OT4eTbl M IuaHbl rpynn OWUAM, ydyacTByromux B
HeitTpuHHBIX (JUNO) 1 acTpodusuyeckux (TAIGA) sxcneprMeHTaXx,
a TaKXe BO «BHELTHUX» IpoeKTax Ha yckopurtenax SPS, LHC
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modifications to the Booster design, repairing vacuum leaks in
the Nuclotron, modifications to the beam transport line between
the Nuclotron and the Collider, as well as upgrades to the
Collider systems.

M. Kapishin reported on the progress in the implementation
of the BM@N project. During the physics runs in February and
April, approximately 3x109 interactions of Xe124 + Sn124 were
collected at Xe beam energies of 1.6, 2.2, and 3.0 A GeV. The
BM@N team is focused on the precise alignment of the central
tracker, calibration of the Time-Of-Flight system, and data
processing for event reconstruction. Progress was achieved in
the study of the production of A-hyperons, m+-, K+-mesons,
protons, and light hypernuclei in Xe + Csl interactions at an
energy of 3.8 A GeV. A paper on the production of A-hyperons in
carbon-nucleus interactions was submitted for publication in
JHEP. Additional tracking detectors and a neutron detector are
being developed for future use with the bismuth beam. The PAC
supported the BM@N experiment’s request for a significant
increase in disk space at the online data farm and the MLIT
cluster for data storage and event reconstruction.

V. Ryabov presented the report on the implementation of the
MPD project. The MPD experiment has demonstrated significant
progress over the past six months and is in the final stages of
construction and assembly. The superconducting solenoid
magnet has been successfully commissioned at a maximum
magnetic field of 0.57 T. Magnetic field mapping at 0.5 T will
resume in June, prior to the installation of the TPC. Assembly,
leakage testing, and high voltage testing of the TPC are
proceeding successfully. Part of the TPC was equipped with
electronics, making it possible to experimentally observe the
detector's response to cosmic rays. A carbon fiber load-bearing
frame was installed in the MPD magnet. Production of all ECAL
half-sectors, including spare parts, was completed, and all 50
half-sectors were installed in the load-bearing frame inside
MPD. All remaining components for the first stage of MPD,
including the Time-Of-Flight system, the Forward Fast Detector,
and the Forward Hadron Calorimeter, are largely ready for
installation. Full assembly and equipping of MPD for data taking
are scheduled for the end of this year A comprehensive
feasibility study programme for the MPD facility is currently
underway, with results already presented in two Collaboration
papers. A third paper, reporting MPD physics performance in a
fixed-target configuration, is in preparation and is expected to
be submitted for publication by the end of the year.

A. Guskov reported on the work carried out within the SPD
project. Over the past six months, the main focus has been on
the organization and execution of the procurement of the
magnet yoke, and it is still ongoing. Coordination and
preparation of technical specifications for the installation of
cryogenic pipelines and the construction of cryogenic tanks for
liquid helium, argon, nitrogen, and CO, are also continuing. The
selection of a contractor for the production and installation of
helium pipelines is underway. Testing of prototypes of the main
SPD subsystems is ongoing. The international online workshop
"Spin Physics Ahead of NICA SPD," aimed at fostering a better
understanding of the role of the SPD experiment in modern spin
physics, was successfully held. The PAC encouraged the SPD
team to continue these efforts.

During the meeting, the reports and plans of the JINR teams
involved in the neutrino (JUNO) and astrophysical (TAIGA)
experiments, as well as in the "external” projects at the SPS,
LHC, and RICH accelerators, were heard and highly appreciated.
At the same time, the PAC recommended strengthening the



u RICH. B To ke Bpema IIKK pexoMeHZoBan ycuUIUTb
BOBJIEYEHHOCTb COTPYAHHUKOB B peanusanuio ¢sarMaHCcKuX
npoekToB JlabopaTopuu. KomureT nompocusn komangy OUSN B
skcnepumenTe NA61/SHINE B TeueHue roja mOATOTOBUTH
npejJioxkeHHWe 10 y4yacTuo B akcinepuMeHTax  NICA,
pekoMeH[l0BaB NpoAuTh ydactue OUAU B skcnepumeHTe
NA61/SHINE no konna 2028 roza, 4To6bl NO3BOJNUTH KOMaH/Ee
3aBeplINTb TeKyliMe GU3MYeCKHe aHaIuW3bl U paboTy Mo
npoexTy. Takxe Ha 3aceflaHMd OblJa OTMeYeHa BaXXKHOCTb
NOJTOTOBKM MOJIOZBIX YYEHBIX B 00JaCTH QU3UKU TAKEJbIX
uoHoB B 3KcnepumenTe STAR. B cBsa3u ¢ TeM, yTo pa6ota RHIC
6bia 3aBepuieHa B 2025 roay, IIKK BHOBb pekoMeHzoBal
koMaHze STAR B OUAIU nocTeneHHo nepeopreHTUPOBATDH CBOKO
AeATeNbHOCTb Ha 3KcnepuMeHTbl NICA W, mpoiauB ydacTue

OUAN B sxcnepumenTe STAR Ha ofuH ro0jJ, MOMPOCHII
NOATOTOBUTh  MpeJAJIOKEHUWE [0 Yy4acTUI T[pPyHnbl B
akcnepuMenTax NICA.

Ha mnocrepHoit ceccun IIKK 6bu10 mpegcraBieHo 23
Jokaaza MosoAbix ydeHbix u3 JIAIL, JIUT u JI®BI. Komurer
oTobpan Jokaaj «HampaBieHHbIH NOTOK NPOTOHOB B
cronkHoBeHuax Xe + Csl mpu 3Heprum nydka 3,8 AI3B B
3KcnepuMeHTe BM@N», 1oAroTOBNEHHBIA MJIaIMM HAyYHbIM
cotpyaaukoM JI®BI3 M. B. MamaeBbIM, [Jis1 TpeJCTaBlAEHHUsS HA
3acefaHuu YueHoro coBeta OMAU B centsabpe 2026 roga.

Ha 3akpbiToM 3aceganuu uieHbl [IKK obpaTuin BHUMaHue
JAVPEKLMH Ha HeXBaTKYy JIOACKUX PecypcoB B psfie OCHOBHBIX
NPOEKTOB, B 4aCTHOCTH, B 3KkcnepuMeHTe BM@N. [upekTop
OUAN T. B. TpyOHUKOB OTBeyas, YTO CUTYyalUsl MOCTENEHHO
yaydumaetcs: OGsarogaps HacroiuuBoctu [IKK Bce Gouibiie
JII0Ziel U3 pyrux J1abopaTopui U MHCTUTYTOB MOAKJIH0YAKTCSA
k mnpoektaM NICA. B TeyeHue roja 6yayT paspaboTaHBbI
NOJIOXKEHUSI 0 paboTe YCKOPUTEJIbHOTO KOMILIeKca U
BO3MOXHOCTAX y4acTHA B IKCIlepuMeHTax. Ho ceifuac oCHOBHOH
NPUOPHUTET - 06ECTIeYUTh ero CTabUAbHYIO0 PabOTY.

Cnenyromee 3acemanve I[IKK mno ¢usuke uyacrtun
HaMeueHo Ha 25 sHBaps 2027 roja.

A. I1. Yenaakos

involvement of staff in the implementation of the Laboratory's
flagship projects. The Committee requested the JINR team in the
NA61/SHINE experiment to prepare, within one year, a proposal
for participation in the NICA experiments, while recommending
that JINR's participation in NA61/SHINE be extended until the
end of 2028 to allow the team to complete its current physics
analyses and project work. The meeting also noted the
importance of training young scientists in the field of heavy-ion
physics within the STAR experiment. Given that RHIC operations
were completed in 2025, the PAC reiterated its recommendation
that the JINR STAR team gradually refocus its activities toward
the NICA experiments and, having extended JINR's participation
in STAR by one year, requested that a proposal for the group's
involvement in the NICA experiments be prepared.

At the PAC poster session, 23 reports were presented by
young scientists from DLNP, MLIT, and VBLHEP. The Committee
selected the report "Directed flow of protons in Xe + Csl
collisions at the beam energy of 3.8 A GeV with the BM@N
experiment”, prepared by M. Mamaev, a junior researcher at
VBLHEP, for presentation at the next session of the JINR
Scientific Council in September 2026.

At a closed session, the PAC members drew the Directorate's
attention to a shortage of human resources in a number of key
projects, in particular, in the BM@N experiment. JINR Director
G. Trubnikov responded that the situation is gradually
improving: thanks to the PAC's persistence, an increasing
number of specialists from other laboratories and institutes are
becoming involved in the NICA projects. Within the coming year,
regulations governing the operation of the accelerator complex
and the opportunities for participation in experiments will be
developed. However, at present, the top priority is to ensure its
stable operation.

The next meeting of the PAC for Particle Physics is scheduled

for 25 January 2027.
A. Cheplakov

HoBocTtu Kosutabopauuu BM@N
News from BM@N Collaboration

B ampeJie aToro roza kosiabopanueit BM@N 6b11 ycneuHo
npoBeJieH ceaHc Ha HykJoTpoHe. B xofie dpusnveckoro ceaHca,
npogo/kaBuerocss ¢ 12 ¢espans mo 4 amnpess, NpoBOAHUJICS
Habop SKCepUMEeHTA/bHBbIX JAaHHBIX 10 B3aUMOJENHCTBUAM
Xe'?* + Sn'* npu Tpex sHeprusx mydka szep KceHona - 1,6, 2,2
u 3,0 A I'3B. Bcero 3apeructpupoBaHo 0K0JIO TpeX MUJIMAPLOB
COOBITHH, NPUTOAHBIX A/ QU3MYECKOro aHaau3a. [[MHaMMKa
Habopa CTaTUCTUKU B XOfe ceaHca NMpeAcTaB/jeHa Ha Puc. 1.
Cnenyet 0co60 OTMETUTh CTabUJIbHYI0 paboTy
YCKOPHTEJ/IbHOTO KOMILJIeKca Ha BCeM NMPOTSHKEHUH CeaHca.

Run Period: 2026

Integral statistics, events

In April of this year, the BM@N Collaboration successfully
carried out a run at the Nuclotron. The physics run, which lasted
from February 12 to April 4, focused on data taking on
Xe'?* + Sn'?* interactions at the Xe beam energies of 1.6, 2.2,
and 3.0 A GeV. In total, about 3x10° events available for physical
analysis were collected. The integrated day-by-day statistics is
presented in Fig. 1. The stable performance of the accelerator
complex over the entire duration of the run should be
particularly noted.

Puc. 1. HHmezpuposaHHasi nocymoyHas
cmamucmuka 3ape2ucmpupo8aHHbIX
83aumodeticmeuii Xe'?* + Sn1?*
npu sHepausix nyuka Xe - 2,2, 1,6 u 3,0 A I3B.
Fig. 1. Integrated day-by-day statistics of recorded
Xe'?* + Sn'?* interactions at the Xe beam energies
0f2.2,1.6,3.0A GeV.
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Bbla mOAroTOBNEHA (U3WYecKas CTaTbsl, NOCBSILEHHAs
U3YYeHUI0 06pa3oBaHKst A-TUNEPOHOB B YIJepoJ-s/JiepHbIX
B3auMo/eicTBusAX npu sHeprusx 4,0 A 3B u 4,5 A 3B (BM@N
Collaboration, «Production of A hyperons in 4.0 A GeV and
4.5 A GeV carbon-nucleus interactions at the Nuclotron», https://
arxiv.org/pdf/2604.13299 (submitted to JHEP). B artoii pa6oTte

UCMOJIBb3YIOTCA  JaHHble  JUIS  M3MEpPeHHs  CIEKTPOB
NONEPeYHOro MMIyJAbca M pachnpejeseHUd M0 GBICTPOTeE
BBIXOZOB ~ A-TUMEpoHOB.  Pe3ynbTaTbl  CpaBHUBAKTCA C

npe/icCkazaHUsIMU TPAHCIOPTHLIX MoAeedr DCM-SMM, UrQMD
u PHSD, a Takxe ¢ M3MepeHUSMHU BBIXOZOB A-THIEPOHOB B
JPYyruX  JKCIEPUMEHTaX IpPU  aHAJOTUYHBIX  IHEPTUsX
croikHoBeHUH. Ha Puc. 2a, 2b, 2c npuBezeHbl M36paHHbIE
pe3y/bTaThl U3 YKa3aHHOU CTATbU.

M. H. Kanuwun

A physics paper was prepared on the study of the
production of A hyperons in 4.0 A GeV and 4.5 A GeV carbon-
nucleus interactions (BM@N Collaboration, “Production of
A hyperons in 4.0 A GeV and 4.5 A GeV carbon-nucleus
interactions at the Nuclotron”, https://arxiv.org/pdf/
2604.13299 (submitted to JHEP). In this work, data are used
to measure transverse momentum spectra and rapidity
distributions of A hyperon yields. The results are compared
with the predictions of DCM-SMM, UrQMD, and PHSD
transport models and with the A yield measurements in
other experiments at similar collision energies. Selected
results from the paper are presented in Fig. 2a, 2b, 2c.

M. Kapishin

BM@N = syst
BM@N = stat
DCM-SMM
urQMD

PHSD

C+C C+Al

Puc. 2a. OmHoweHus 8bixodos A-2unepoHo8 K yucay HyKA0Ho8-y4acmHukos, Npart, usmepentsie BM@N 6 neynpyaux 83aumodeticmeusix
yenepod-sdpo npu 4,0 A 3B (caesa) u 4,5 A I'sB (cnpasa). Pesyabmamst BM@N cpagHusaromcs ¢ npedckazaHusmu Modeu.

Fig. 2a. Ratios of the A hyperon yields to the number of nucleon participants N,

o measured by BM@N in minimum bias carbon-nucleus

interactions at 4.0 A GeV (left) and 4.5 A GeV (right). The BU@N results are compared with the model predictions.

Puc. 2b. UimezpuposarHblii 8b1x00 A-2unepoHos 8
cmoskHoseHusix C+C kak gyHKyus \/SNN.
IkcnepumenmanvHole daHHble BU@N cpasHusaiomces ¢
napamempu3sayuell, 0CHOBAHHOU HA CMONKHOBEHUSIX PP,
MacumabuposarHbix do Npart=9. [lyHkmupHbie KpacHble
JAUHUU YKA3b18a0M HA HeonpedeseHHoCmU 8
npedckasaHHol gyHKyuu 8036yxcoeHus (okoa0 25%).
Fig. 2b. The integrated yield of A hyperons in C+C collisions
as a function of\/sNN. BM@N experimental data are
compared with a parameterization based on pp collisions
scaled to N, =9. Dashed red lines indicate the uncertainties
in the predicted excitation function (about 25%).
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Kostabopauusa MPD npu6amkaeTca K Hayaay mepBbIX

sKcnepuMmeHTOB Ha NICA

MPD Collaboration Nears the Start of First Experiments at NICA

C 21 mo 23 ampens 2026 roga B JlabopaTtopuu (pU3MKH
BblcOKMX 3Heprud OUAMW mpouwto  XVII  coemanue
Koyta6opanun  MPD  (Multi-Purpose  Detector).  OxoJio
200 yyenbix u3 11 cTpaH OLEHUBaJM TOTOBHOCTb
yckopuTesibHoro  komiiekca NICA  u MHorouesneBoro
nerexktopa MPD k 6umxkaduieMy GU3WYECKOMY CeaHCy Ha
Ko/takgepe. Ilo rmuaHy, mepeBof, 3KCIepUMeHTalbHOU
YCTAaHOBKM B pabouee COCTOSIHHE B TOYKE B3aWMOJEHCTBUS
MPD HameueH Ha oKTs16pb 2026 rofa.

OTkpbiBass pabouyio IporpaMMy, T[JIaBHbIH HHXXeHep
yckopuTesbHoro kommaekca NICA E. M. CelpecrH BBICTYNUI C
JOKJIaZloM 0 XOZie paboT Ha YCKOPUTEJbHOM KOMILJIeKce. B HeMm
ObLIM  TNOJBefeHbl HUTOIM [epBOrO  CeaHca, KOTOPbIH
npogo/Kacsa ¢ Mapta 2025 no anpesb 2026 roga.

Cpenu Haubosiee BaKHBIX [JOCTHXKEHHH OH  BbIJIENHUI
NPOJO/DKUTENbHYI0 LUPKY/IALMI0 TMYyYKOB sJiep KCeHOHa C
3Heprueil 1,76 ['3B Ha HYKJIOH B BepXHEM U HIDKHEM KOJbLAX
kostaiigepa. [losgHee, B ¢eBpane 2026 rogja, ynasoch
OZIHOBPEMEHHO yZleDKMBATh BCTPeYHble NMYYKU C OAMHAKOBOU
4acTOTOM 06paleHus] CIyCTKOB B KaX/JOM KOJIbIlE, a TaKXe
006eCrevynTh UX CHHXPOHHOE MPOX0XK/ieHHe B TOUKe BCTPEYH, TO
ecTb B obyactu getektopa MPD. OtpenvHo E. M. ColpecuH
OCTAHOBMJICI HA BTOPOM (QU3UYECKOM LHKJe 3KCIepuMeHTa
BM@N (Baryonic Matter at Nuclotron). B ero pamkax 6b110

3aperucTpupoBano 2,75  Muiiamapga  cobbTMd.  Bee
nepevyrcieHHble pe3y/bTaThl [OKasajd, 4YTO KJYeBble
WH)KEHEpHbIe  CHUCTEMbl  YCKOPUTEJNbHOrO  KOMILIEKCa

GYHKIMOHUPYIOT YCTONYHBO.

Havyano cnepyromero ceanca Ha NICA oxuzaeTcs OCeHbIO
2026 ropma. Ha 3ToM 3Tanme ocHOBHOe BHHMMaHHe O6yaeT
COCpeIOTOYEHO Ha yBeJMYEeHUU WHTEHCUBHOCTU
LIUpKYJUpyOLlero nydYka B  KoJulaifiepe. [Jlna  artoro

From April 21 to 23, 2026, the XVII MPD (Multi-Purpose
Detector) Collaboration Meeting was held at the Veksler and
Baldin Laboratory of High Energy Physics, JINR. About
200 scientists from 11 countries gathered to assess the
readiness of the NICA accelerator complex and the MPD detector
for the upcoming physics run at the collider. According to the
schedule, the transition of the experimental facility to an
operational state at the MPD interaction point is planned for
October 2026.

Opening the meeting, Evgeny Syresin, Chief Engineer of the
NICA accelerator complex, delivered a report on the progress of
work at the accelerator facility. The report summarized the
results of the first run, which lasted from March 2025 to
April 2026.

Among the most notable achievements, he highlighted the
sustained circulation of the xenon ion beam at an energy of
1.76 GeV per nucleon in the upper and lower rings of the
collider. Later, in February 2026, it became possible to
simultaneously maintain colliding beams with the same bunch
revolution frequency in each ring and to ensure their
synchronous passage through the interaction point, i.e., the MPD
detector area. E. Syresin also paid special attention to the second
physics run of the BM@N experiment (Baryonic Matter at
Nuclotron). During this run, 2.75 billion events were collected.
All these results demonstrated that the key engineering systems
of the accelerator complex are operating reliably.

The next run at NICA is expected to begin in the autumn of
2026. At this stage, the main focus will be on increasing the
intensity of the circulating beam in the collider. To this end,
VBLHEP specialists will carry out a number of preparatory
activities at the Booster, the Nuclotron, and the collider. It is
anticipated that during the new run, the facility will operate
with xenon ion beams at an energy of 2-2.5 GeV per nucleon and
achieve a luminosity of 10**-10* cm™2 5™,
The status of the multipurpose detector was reported by
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Puc. 3. Yuacmnuku XVII cogewanus kosnabopayuu MPD. 21 anpens 2026.
Fig. 3. Participants of the XVII MPD Collaboration meeting. April 21, 2026.
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cnenpanaucram JI®B3 mpejacTouT mpoBecTH psf
MO/[TOTOBUTENbHBIX paGoT Ha bycrepe, HykmoTpone
u kosutaugepe. Ilpepmosaraercs, 4YTO B HOBOM
ceaHCe KOMIJIEKC OyZieT paboTaTh € My4KaMU HOHOB
KCeHOHa ¢ 3Heprueil 2-2,5 3B Ha HYKJIOH U
o6ecneynT cBeTUMOCTh 1024 -10%° cM~2 ¢,

O mNoAroTOBKE MHOrOLEJEBOTO  JeTeKTopa
pacckazas  pyKoOBOAUTENb Kojutabopanuud MPD,
[JIaBHBIA  Hay4yHbI coTpyainuk JIOBI OUSAU
B. I Ps60oB. B 4ucie ryaBHBIX YCIEXOB OH Ha3Bas
CTabMJIbHYI0 PabOTy CBEPXNPOBOAAILET0 MarHUTa
9KCIepUMeHTaNbHON YCTaHOBKH NPHU HOMHUHAJIbHOM
nosie 0,5 T, Kak ormetun ydensii, ¢ despansa 2026

roga MarHut MPD  mosHOCTBIO TOTOB K
3KCIUTyaTallUu.
OJHOBpPEMEHHO TNPOJAOIKAETCS MHTEHCHUBHasS

NOJTOTOBKA BHYTPEHHUX JAETEKTOPHBIX MOJCUCTEM.
B xopnyc MarHuTa ye yCTaHOBJIEH CUJIOBOH KapKac
U3  yIemJacTUKa,  OCYLeCTBJASETCS ~ MOHTaX
MoJyJiel 3JeKTpoMaruHuTHoro KanopuMerpa ECAL n
BpeManpoJieTHoM cucteMbl TOFE  3HauuTesbHBINA
Nporpecc JJOCTUTHYT U B CO3/JaHUU LieHTPaJbHOro
TPEKOBOT'0 JIeTEKTOPA, TO eCTh BPEMANPOEKLMOHHOM
kamepbl TPC. Ta30BbIii 00beM JeTEKTOpa Yixe
cobpaH, a WUCHbITaHUS Ha TEePMETUYHOCTb U  BBICOKOE
HampshKeHUe MPOLUIM ycremHo. Ha MOMeHT coBeljaHus 6bli1a
3aBeplleHa yCTaHOBKAa 24-x cuuThiBawumux kamep ROC,
OCYILLeCTBJISAJICS MOHTAX 3/1€KTPOHUKH.

3a mnpoumeAumue TMOJrofa MOATOTOBKA MHOTOLEJ€BOr0
JleTeKTopa K My4ykoBoMy ceaHcy Ha NICA oIyTHMO ycKOpHJIaCh.
Kak ormerun B. I. Ps6oB, cornacHo rpaduky, ycTaHOBKa
JOJDKHA OBITb TepeBefieHa B pabodee MOJOXKEHHWE B TOYKY
B3aumozeiicteusi MPD g0 koHua okTsa6ps. OAHOBpeMeHHO
MeXyHapoJHas KoJ1abopanus MPD POJOJDKAET
MoJeJpoBaHue GU3MYeCKHUX NMPOLECcCOB IKCMepUMEeHTa Cpasy
B [IByX BapHMaHTaX, a MUMEHHO JAJA KOJUIAi[IlepHOTO pexuMa
(MPD-CLD) u s pexxuma ¢ pukcupoBaHHON MulIeHbto (MPD-
FXT). HoBble pesynbraTel (QU3NYECKOr0 MOJENUPOBAHHUS
paboTsl 3kcnepuMeHTa MPD ¢ QUKCHpOBaHHON MHUILEHBIO
IJIaHUpYeTCcsl ony6JMKOBAaTh [0 KOHIA 3TOr0 roja, NepBbld
BapUaHT CTAaTbU YKe OblJ] HalMMCaH M HaXOAUTCA Ha 3Tale
pelleH3MpoOBaHUs KoJulabopauueil. Bmecte c¢ 3TuM BegeTcs

aKTHBHAasl IOJArOTOBKA MPOrpaMMHOr0  OGecrevyeHus U
BBIYMC/IUTENBHBIX ~PECYPCOB K 3aNlyCKy YCTAHOBKU U
nociaeaywiieil  06paboTKe MEPBbIX  IKCIEPUMEHTANbHBIX
JaHHBIX.

OGHOBJ/IEHHYIO ZIOPOXKHYIO KapTy M0 cO0pKe U MHTerpanuu
JleTeKTOPHBIX MOZCUCTEM INpeJiCTaBUJ PYKOBOAMTENb HAyYHO
JKCIEPUMEHTANBHOTO OT/Ee]a MHOTOILEJIEBOTO JIeTEKTOpa |
TeXHUYeCKUH KOOpPZAMHATOP KoJ1aboparnuu MPD
B. M. T'osioBaTIOK. B ero goksajie 6bLIM 0003HAYEHBI KJIHOUYEBbIE
3Tanel pa6oT Ha 2026 rof.

[locne 3toro mporpaMMa NpOJOJDKUAACh —CHelUaIu3U-
pOBaHHBIMU JokJafaMd. O HbIHEIIHEM COCTOSHMM CBepx-
NPOBO/ASAIIETO COJIEHOWjabHOr0 MarHuTa MPD  coobmun
3aMecTHUTeNb [JaBHOTrO MHxeHepa JI®BI OUAN K. A. Myxum.
HayanbHUK CceKTOpa peKOHCTPYKLHMHU HOHHBIX CTOJIKHOBEHUH
JI®B3 OUAN 0. B. PorayeBckuil BBICTYNUJ C COOOLIEHUEM O
Pa3BUTUH BBIYUCIUTENbHON MHPPACTPYKTYphI IKCIEPUMEHTa
MPD. E. U. AHTOXMH, cOTpyAHUK UHCTUTYTA s/lepHOA PU3UKU
uMenu I U. Bynkepa WD CO PAH, mpencraBui pesysnbTaThl
BBINIOJIHEHHBIX H3MEPEeHWH MarHUTHOrO 1Mojisg B 00beMe
netektopa MPD 1 0603Ha4Yu/I IJ1aH MPOJOKEHHUS 3TUX PaboT
jgetoM 2026 roza. I[lo okOHYaHHMM NepPBOrO JHS COCTOSAJIOCH
3ace/laHue MpeJCTaBUTeJ]ed WHCTUTYTOB, BXOAAIIMX B COCTaB
koJsutabopanuu MPD (Institutional Board). B xozie Hero Ha 1mocT
3aMecTuTeNsl pyKoBoauTess Obl1 BeiopaH Yu fAu (Chi Yang) u3
lanbayHckoro yHuBepcuteTa B Kurtae. Takke Gbln 06HOBJIEH
coctaB  HcnonnurtenbHoro coBeta (Executive  Council)

Puc. 4. YuacmHuku cosewjaHus 8 skcnepumeHmaabHom 3aae MPD.
Fig. 4. Participants of the meeting in the MPD experimental hall.

Victor Riabov, MPD Collaboration Spokesperson and Chief
Researcher at VBLHEP JINR. Among the key successes, he spoke
about the stable operation of the superconducting magnet of the
experimental facility at its nominal field of 0.5 T. As the scientist
noted, since February 2026, the MPD magnet has been fully
ready for operation.

At the same time, intensive preparation of the internal
detector subsystems continues. The carbon fibre support frame
has already been installed inside the magnet yoke, and the
assembly of the electromagnetic calorimeter (ECAL) and Time-
Of-Flight (TOF) system modules is underway. Significant
progress has also been made in the construction of the central
tracking detector, namely the Time-Projection Chamber (TPC).
The gas volume of the detector has been assembled, and leak
and high-voltage tests have been successfully completed. At the
time of the meeting, the installation of 24 readout chambers
(ROCs) had been completed, and the mounting of electronics
was in progress.

Over the past six months, the preparation of the
multipurpose detector for the beam run at NICA has accelerated
noticeably. As V. Riabov noted, according to the schedule, the
detector is to be moved into its operational position at the MPD
interaction point by the end of October. At the same time, the
international MPD Collaboration continues to simulate the
physical processes of the experiment in two configurations: the
collider mode (MPD-CLD) and the fixed-target mode (MPD-FXT).
New results from the physics performance studies for the fixed-
target mode are planned for publication before the end of this
year; the first draft of the paper has already been written and is
currently under internal Collaboration review. In parallel, active
efforts are underway to prepare the software and computing
resources for the detector launch and the subsequent processing
of the first experimental data.

An updated roadmap for the assembly and integration of the
detector subsystems was presented by Vyacheslav Golovatyuk,
Head of the Scientific and Experimental Department of the
Multipurpose Detector and Technical Coordinator of the MPD
Collaboration. His report outlined the key work stages for 2026.

The programme then continued with specialized
presentations. The current status of the MPD superconducting
solenoid magnet was reported by Konstantin Mukhin, Deputy
Chief Engineer of VBLHEP JINR. Oleg Rogachevsky, Head of the
lon Collision Reconstruction Sector at VBLHEP JINR, gave a talk
on the development of the MPD computing infrastructure.
Evgeny Antokhin, a researcher from the Budker Institute of
Nuclear Physics (BINP SB RAS), presented the results of
magnetic field measurements performed inside the MPD
detector volume and outlined the plan for continuing this work
in the summer of 2026. At the end of the first day, a meeting of
the MPD Collaboration Institutional Board was held, during



KoJa6opauuu MPD.

B nporpammy XVII coBemanus xosnabopauuu MPD 6bu10
BKJII0YeHO GoJiee 40 HayyHbIX BBbICTYIUIeHMH. MX TeMaTuka
OXBaTbhIBaeT WHPOKUH CHEKTP BONPOCOB, CBS3aHHBIX C
paspaboTKOM JETEKTOPHBIX MOACUCTEM, (GOPMHUpPOBAHUEM
BBIYUCAUTENbHON UHOPACTPYKTYPDI U pa3BUTHEM PU3UIeCKON
NporpaMMbl 3KCIepUMeHTa. 22 amnpeJs TOCTH, NpUObIBLIKE B
[ly6Hy, ToceTWan ycKOpUTeJbHbIH KoMmiuiekc NICA wu
JKCIepUMeHTalbHbIM 3a1 ycTaHoBKU MPD. MToru coBemanus
ObLIM O/[BE/IEHBI BO BPeMS OTKPBITOM JUCKYCCHU 23 anpeis.

K utosto 2026 roga pa6oTs! o unterpanuu MPD mpoxozast
B COOTBETCTBUM C YTBEpX/EHHbIM IJIaHOM. B TeueHue Mas-
UIOHA Obl1a cobpaHa M BBeJleHa B 3KCIJIyaTaLMI0 3amajHas
noAbeMHas maatdopMa. ITO MO3BOJAMJIO B CPOK 3aBEpPLIUTD
YJCTaHOBKY B CHJOBOM Kapkac MPD Bcex 50 wmopnynen
aseKTpoMarHuTHoro Kanopumerpa ECal u 24 us 28 mopynei
TOF (Momynu B HMKHEH YacTH CHUJIOBOTO Kapkaca He ObLIX
yCTAHOBJIEHbl [Ji1 TNpOBeJleHuss paboT Mo HM3MepeHHIo
MarHMTHOTO 10JIS COJIEHOU/A).

which Chi Yang from Shandong University (China) was elected as
Deputy Spokesperson. The composition of the MPD
Collaboration Executive Council was also updated.

The programme of the XVII MPD Collaboration Meeting
included more than 40 scientific presentations. Their topics
cover a wide range of issues related to the development of
detector subsystems, the establishment of computing
infrastructure, and the advancement of the experiment's physics
programme. On April 22, the participants who had arrived in
Dubna visited the NICA accelerator complex and the
experimental hall of the MPD facility. The outcomes of the
meeting were summarized during an open discussion on April 23.

By July 2026, the integration work on the MPD detector has
been progressing in accordance with the approved schedule.
During May-June, the western lifting platform was assembled
and commissioned. This made it possible to complete, on
schedule, the installation of all 50 ECAL modules and 24 out of
28 TOF modules into the MPD support frame (the modules in
the lower part of the support frame were not installed in order
to allow magnetic field measurements of the solenoid to be
carried out).

Puc. 5. Yemanosaennvle e cunoeoli kapkac MPD modyau Ecalu TOE.  Puc. 6. [Ipoyecc uzmepeHusi MazHumHozo gas coaeqouda MPD.

Fig. 5. Ecal and TOF modules installed in the MPD support frame.

B utone cosienous, MPD oxnaguiu fio paboyux TeMIepaTyp
u rpynnoi UAD CO PAH 6b1u HayaTh! U3MepeHUs] MarHUTHOTO
NoJiss C Y4YEeTOM YCTAHOBJIEHHBIX [€TEKTOPHBIX MOACUCTEM.
[locie 3aBeplleHUsl ITUX U3MEPeHUH cGopka geTekTopa MPD
OyzieT mpo/oJnKeHa.

Fig. 6. MPD solenoid magnetic field measurements.

In June, the MPD solenoid was cooled down to operating
temperatures, and the BINP SB RAS team began magnetic field
measurements with the installed detector subsystems in place.
Once these measurements are completed, assembly of the MPD

detector will continue.
MPD Collaboration

Konnabopayus MPD
[loa apmom
Under the Yoke
HeCMOTpH Ha CXO0XY10 Cl)y'HKHI/IOHa}IbHOCTb, Kax/Jad

JKCIlepUMeHTa/lbHasd YCTaHOBKA MMeEeT CBOI Yy3HaBaeMylo
ocoberHocTh. Tak, ycranoBka PHENIX Ha kosnmaidigepe RHIC
(BNL) 3amoMHuIach CBOEH OTKPBITOM reoMeTpHel, JETEKTOP
CHA wa xosunaiiepe B3IIII-2000 B HoBocubupcke -
coepuyeckoir dopmoi, aerextop ATLAS na LHC (LEPH) -
MaCCUBHBIMU KaTyLIKaMU TOPOUAJIBHOTO MarHuTa,
pacmosioKeHHbIMU Kak pebpa 60uYKH. BH3UTHOM KapTOo4yKo#
ycraHoBkM  SPD  fo/mKHO  cTaTb  MacCUBHOe — IpMO
CBEPXMPOBOJSALIET0 COJNEHOU/A, BIsOLeecs 0 AHOBPEMEHHO U
YacTbI0 CUCTeMbl HAEeHTUHUKALMKU MIOOHOB. KpoMme Toro, oHo
ABJIAETCA Hecylleil KOHCTpyKLMer Bcero SPD 1 MHTerpupoBaHo
C €0 CUCTEeMOM NlepeMelleH .

Konuenuusa apma marnuta SPD, rie cTajbHble MJIaCTHHBI
J4epesyrTCca CO CJOSMM Ta30BbIX KOOPAWHATHBIX JEeTEKTOPOB,
HeOoOXOAMMBIX [iJIl DEerucTpalydd MIOOHHBIX TpPEKOB, Oblia
paspaboTana rpymnoii JIAI nox pykoBoactBoM [ /I, AnekceeBa.
3a HeCKOJIbKO MecsilieB HalpskeHHOW paboThl KoiekTUB KB-2
JI®B3 moj pyKOBOACTBOM [JIaBHOTO KOHCTpykTopa SPD
H. /l. TomuiuHa 10paboTas U ONTUMHU3UPOBAJ 3TY KOHIEIIHIO,
NpeBpaTUB ee B HAGOpP KOHCTPYKTOPCKOM JOKyMeHTaluH,
HEOOXOAMMON JJIS BOIJIOLIEHWS] H3JeJus B MeTaie. B
deBpasie Obl1 0OBSBAEH TeHJep Ha HW3rOTOBJEHHE SpMa.
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Despite similar functionality, every experimental facility has
its own distinctive feature. The PHENIX detector at the RHIC
collider (BNL) is remembered for its open geometry, the SND
detector at the VEPP-2000 collider in Novosibirsk for its
spherical shape, and the ATLAS detector at the LHC (CERN) for
its massive toroidal magnet coils arranged like staves of a barrel.
The SPD facility's signature element is set to be the massive yoke
of its superconducting solenoid, which simultaneously serves as
part of the muon identification system. Moreover, it acts as the
load-bearing structure of the entire SPD and is integrated with
its positioning system.

The concept of the SPD magnet yoke, where steel plates
alternate with layers of gaseous coordinate detectors required
for muon track registration, was developed by DLNP team led by
G. Alekseev. Over several months of intensive work, the team of
CD No. 2 of VBLHEP, led by SPD Chief Designer N. Topilin, refined
and optimized this concept, transforming it into a full set of
design documentation necessary for bringing the structure to
life in metal. In February, a tender was announced for the yoke's
production. The task presents a significant challenge: the
considerable dimensions of the steel plates, the need for high-



3ajaya CTOMT HempocTas: 3Ha4uTe bHble rabapUThl CTaJbHBIX
IJIACTHH, BBICOKME TpPeOOBaHUS K TOYHOCTH 0OpabOTKH, a
TaKXe CYMMapHbIM BeC KOHCTPYKLMH CBbIIIE TBICAYM TOHH
ABJAKTCA  Cepbe3HbIM  BbI3OBOM  [i/Is  MOTEHIHAJbHBIX
npousBoiuTesed. Ha TeHZAep yxe OTK/JIMKHYJIOCb HECKOJbKO
3aBOJIOB, MMEIOIMX ONBIT CO3JaHHs MOJOGHBIX 06BHEKTOB. B
HacTosLlee BpeMs Tpynna KOHCTPYKTOPOB MOJ PYKOBOACTBOM
TeXHUYeCKoro koopauHaropa npoekra SPD A. 10. Kopsenesa n
[JIaBHOTO KOHCTpyKTOpa ycTaHoBku H. /. TonmuavHa HaHOCUT
BU3UTHI HAa 3TH NPeANPHUATHSA, YTOYHAS Ha MecTe BOSMOXKHOCTHU
U3roToB/leHUsl fpMa cosieHouza SPD. PesysbraTel TeHzepa
CTaHYT U3BECTHBI B GJIKaK e HeZeNH.

[loMMMO  CO3AaHMsA  3KCMEPUMEHTAJBbHON  YCTAaHOBKHY,
npojo/KaeTcss pabora M Haj pa3BUTHEM (PU3UYECKON
IporpaMMbl  3KCIepuMeHTa. 24  Mapra  COCTOA/IOCh
OZIHOJHEBHOE JUCTaHIIMOHHOE coBelaHue «Spin Physics Ahead
of NICA SPD». OcHOBHO! Le/bl0 MepONpUATHS CTajo
obCyx/eHue nocaeJHAX pesy/IbTaToB CIIHOBBIX
3KCNIEePUMEHTOB U yTOYHeHHe MecTa npoekTa SPD B o6uieid
KapTHHe pa3BUTUS [aHHOTO Hamnpas/leHus. B kauecTse
BBOJHOM 9acTH 6bLIH Ipe/CTaBJeHbl JIOKJIaZibI
npeacraButesed OUSM, a 3aTeM HOBOCTAMU TEOpUU U
9KCIePUMEHTOB TNOJEJNJINCh Y4YeHble BeAYLIUX MHUPOBBIX
HayuYHBbIX LIeHTPOB U YHHMBepCUTeTOB M3 Poccuy, Kuras, CIIA,
®pannuy, Wcnanuu, bpaswiun u LIEPHa. Bcero B coBemanuu
NPUHAIM y4acTue cBbille 80 YesoBeK.

O6cyxeHre xofia paboT MO MPOEKTY MNPOAOJIKAETCS U
BHYTPU MeX/yHapoAHOU koJstabopanuu SPD. 18-22 mas B
Tomcke Ha 6a3e ToMCKOro rocyAapcTBEHHOTO YHHBepCHUTETa
COCTOSINIOCH O4YepesHOe, 11-e coBeljaHue KoJutabopauuu. B
TeueHWe NATH AHeH 86 mpejcTaBUTesNedl Kosmaboparyuu M3
13 unctutytoB Poccuu, Kuras, IOAP, Benopyccuum u Ky6sbl
06CyKJalM  CO3JJaHHe  3IKCIEePUMEHTAJbHOW  YCTAaHOBKH,
J10paboTKy $U3nvecKol NporpaMMbl 3KCEPUMEHTa, Pa3BUTHE

KOMIBIOTEPHOH  MHOPACTPYKTYppl M NPOrPaMMHOrO0
obecrmeyeHus, a TaKxe paspaboTKy 3JIEKTPOHUKH JJs
JIleTeKTOPHBIX ~ MOACUCTEM  YCTaHOBKU.  CBbllle  COTHH

YYaCTHUKOB MOAKJIIOYHIKCh K MEPONIPUSATHIO yaleHHo. B Xoae
COBELaHUs Obla JOCTUTHYTA JOTOBOPEHHOCTh O MOAMMCAHUH
MemopaHzyMa O B3aMMONOHHUMAHUM C JABYMS KHUTAHCKUMH
yHuBepcuTeTamu - UlanbayHckuM yHuBepcuteToM (LHzAa0) 1
HayuHo-TexHu4eckuM yHuBepcuteToM Kurtas (Xadai).

A. B.Tycvkos

Puc. 8. Cosewanue koanabopayuu SPD e Tomcke. Fig. 8. The SPD Collaboration meeting in Tomsk.

Puc. 7. I[Ilpedcmasumenu npoekma SPD Ha 0dHom u3 npednpusimudi,
paccmampusaeMuix 8 Ka4ecmae U32omosumens ApMa coaeHoudd.
Fig. 7. SPD project representatives at one of the enterprises being
considered as a potential manufacturer of the solenoid yoke.

precision machining, and the structure's total weight of over a
thousand tons pose a serious challenge to potential
manufacturers. Several plants with experience in building
similar large-scale structures have already responded to the
tender. Currently, a team of designers led by SPD Technical
Coordinator A. Korzenev and Chief Designer N. Topilin is visiting
these enterprises to assess on-site the capabilities for
manufacturing the SPD solenoid yoke. The tender results are
expected in the coming weeks.

Alongside the construction of the experimental facility, work
continues on developing the physics programme of the
experiment. On March 24, a one-day remote workshop "Spin
Physics Ahead of NICA SPD" was held. The main goal of the event
was to discuss the latest results in spin physics experiments and
to clarify the role of the SPD project within the broader
landscape of this field. The introductory session featured
presentations by JINR representatives, followed by theory and
experimental news shared by scientists from leading research
centers and universities around the world, including Russia,
China, the United States, France, Spain, Brazil, and CERN. In
total, over 80 participants attended the workshop.

Discussions on the project's progress also continue within
the international SPD Collaboration. On May 18-22, the
11th Collaboration Meeting was
held at Tomsk State University.
Over five days, 86 Collaboration
members from 13 institutes in
Russia, China, South Africa,
Belarus, and Cuba discussed the
construction of the experimental
facility, the refinement of the
physics programme, the
development  of  computing
infrastructure and software, as
well as the design of electronics
for the detector subsystems. Over
a hundred participants joined the
event remotely. During the
meeting, an agreement was
reached to sign Memoranda of
Understanding with two Chinese
universities - Shandong
University (Qingdao) and the
University of  Science and
Technology of China (Hefei).

A. Guskov




JKCIeprMMeHThI € NO/IAPU30BAaHHBIMM MyYKaMH Ha HyK10TpoHe
Experiments with Polarized Beams at the Nuclotron

B paMkax NOArOTOBKM KOHIENTYaJbHOTO MpOeKTa II0
CO3JaHUI0 MHOPACTPYKTYpPbl U PA3BUTUI0 TEXHOJOTHUH [is
CIIMHOBBIX HcciefoBaHUN Ha kKomiuiekce NICA B ¢deBpane -
MapTe ObLIO NPOBEAEHO JBa pPabOYMX COBENIAHHS TPYIIIbI
SPRINT. OzHo# W3 3aay 3THX COBENIaHUH OblIa MPOpaboTKa

NpoBeJeHuUs nepBoOYepe HbIX 3KCIIEpUMEHTOB o
yOpaBJeHUI0 CIOMHAMU  [OJSPU30BAHHBIX HPOTOHOB U
JedTpoHOB Ha HyksoTpoHe.

Komnsiekc NICA nmnpeaHa3HayeH [Jjid  CTOJIKHOBEHMS

BCTPEYHbIX NY4YKOB PEJATUBUCTCKUX fJlep B MHOTOLieJeBOM
netexktope MPD, a Takke BCTpeUHBIX MYYKOB M0JISIPU30BAHHBIX
IPOTOHOB W [JIeUTPOHOB B CHOMHOBOM jeTektope SPD.
WHxeKuua TAXKeJIbIX HOHOB M TNOJISIPU30BaHHBIX JIETKUX Afiep
OCYILeCTBJASAETC M3  CYIECTBYIOLIEr0 CBEPXIPOBOAALLETO
cuHxpoTpoHa  HyxksoTpoHa. Bo3MoXHOCTb  NpoBeJeHUSA
IKCIIEPUMEHTOB Ha BbIBE/IEHHBIX IMOJAPU30BAaHHBIX INy4Kax
NPOTOHOB M JIleWTpoHOB H3 HyKJIOTpOHa CyllecTBEHHO
paciupseT nporpaMMy QyHJaMeHTalbHbIX UCCAe/JOBAaHUH 1O
¢dusuke cnHOB yacTull Ha komiiekce NICA.

Jnda  peanuMsauuMu  OporpaMMbl  HCCIeAOBaHUU €
nosnspusoBaHHbIMU mydykamMu Ha NICA c getektopom SPD
TpeGyloTCs BBICOKOMHTEHCHBHbIE TMOJAPHU30BaHHblE MYYKH
NPOTOHOB U JeHTPOHOB CO CTEMEHbIO NOJISAPU3ALUN He MeHee
70%. [loMKMoO nonepe4yHOW NOJAPU3ALUN NYYKOB B AE€TEKTOPE,
TpebyeTcs TaKxe U MpofAoJibHas. Kpome Toro, AJ1s nofaBieHus
CUCTeMaTHYeCKUX  OWMOOK  3JKCIepUMeHTa  TpebyeTcs
OpraHU30BaTb CUCTEMY MHOTOKpPATHBIX NEPEeBOPOTOB CIMHOB
(cuctemy cnuH-QaMIma) CO BpeMeHEM MEPEBOPOTa OKOJIO
1 cekyHgb. Ms-3a  manoro G-¢akTopa ympaBsieHue
OpHeHTalMell CIMHOB [JIeNTPOHOB SBJASETCH Cepbe3HbIM
TEXHOJIOTMYeCKUM BbI30BOM. [IpUMeHeHUe CyLIeCTBYHOLUX
MeTO/I0B YNpaB/leHUA CIHHOM NMPOTOHOB C IOMOIBK CIIHH-
pOTaTOPOB Ha OCHOBe IONMEPeYHbIX MarHUTHBIX MOJeH,
ucnosnb3yembix B RHIC (BNL), u3-3a 6osblIMX HHTErpasoB
nojed  HempuemJeMbl s JeUTpoHOB.  [lporpammy
NOJIAPU3ALMOHHBIX UCCIEf0BAHUN MOXHO peasu3oBaTh Kak
JJ151 IPOTOHOB, TaK Y /I IeITPOHOB, HCIO/1b3Ys HOBBIH peXuM
ylpaB/leHUsl  TNoJApU3aLnuent PEeXUM  «CIMHOBOU
npo3pauHoctu» (ST), paspaGoraHHbi coBMecTHO MOTHU-
OUAH, xoTopblil MO3BOJAET COXPAHATb MOJAPU3ALMI0 NPH
YCKOPEHHUH Y TMOKO YNpaB/ATb HalpaBJeHUEM ee BeKTopa C
NIOMOIbI0  CNMHOBBIX HABUTATOPOB HAa OCHOBe CJAObIX
MarHUTHBIX ToJied. B 3TOM ¢BfI3M 3KCclepUMeHTa/bHas
npoBepka ST pexuMa, KOTOpas MOXeET ObITh BbINOJHEHA Ha
HykJoTpoHe, mpuo6peTaeT 0co6yt0 3HAUMMOCTb.

Hyk/IOTpOH OCHalleH Heo6XOAMMBbIM 000pYyAOBaHUEM AJS
NpoBe/ieHUs] IKCIepUMEHTOB C MOJSPU30BAHHBIMU MyYKaMHU.
WcTounuk nossipusoBaHHbIX HOHOB SPI (Source of Polarized
lons) o6ecneyrBaeT NyYyKH MOJAPHU30BAHHBIX [JEHTPOHOB U
NpOTOHOB ¢ TokoM Jo 10 MA u moaspusauuein o 90%.
[lonApusanus my4ka MPOTOHOB U JEUTPOHOB MOXKET ObITh
u3MepeHa KaK Ha MOJApUMeTpe Ha BHYTPeHHeH MHIIeHH
Hyk/n0oTpoHa, Tak M Ha BbIBEJJEHHOM Iy4Ke C MOMOILbIO
NOJAPUMETpP], pacnosoxeHHoro B ¢okyce F3 kaHana
TPAHCIIOPTUPOBKHU MyYKa B 3KCIIEPUMEHTAJIbHBIH 3a1 205.

[ mpoBeJieHUs 3KCIEPUMEHTOB C IOJIAPU30BaHHBIMU
NyykaMd  HEOGXOAMMO  peUIMTb  3ajady  COXpaHEeHHs
NoJApU3aLMU B IpolLlecCe YCKOpeHUs Mydyka [0 3IHepruu
JKCIlepUMeHTa W 00ecrneydTb YIpaBJeHUe OpHeHTaluel
CIIMHOB NpPU [JOCTaBKe NMydyKa Ha MuileHb. OCHOBHad moTepd
NOJAPU3aLMM Ty4YKa HPOUCXOAUT BO BpeMs IepeceyeHus
CIMHOBBIX pe30HaHcoB. Ocobyl0 ONACHOCTb MNpeACTaBJsAeT
nepecedyeHre BHYTPEHHUX CIIMHOBBIX PE30HAHCOB, CBA3AHHbIX C
KOppeJisiliiell CIMHOBOTO M 6ETATPOHHOTO JIBIKEHUS YaCTHUIL,

10

As part of the preparation of the conceptual design for the
development of infrastructure and technologies for spin
research at the NICA complex, two workshops by the SPRINT
group were held in February-March. One of the tasks of these
workshops was to elaborate on conducting first-priority
experiments on spin control of polarized protons and deuterons
at the Nuclotron.

The NICA complex is designed for collisions of colliding
beams of relativistic nuclei in the multipurpose MPD detector
and colliding beams of polarized protons and deuterons in the
spin SPD detector. Injection of heavy ions and polarized light
nuclei is carried out from the existing superconducting
synchrotron Nuclotron. The possibility of conducting
experiments with extracted polarized proton and deuteron
beams from the Nuclotron significantly expands the programme
of fundamental research in particle spin physics at the NICA
complex.

To implement the research programme with polarized
beams at NICA using the SPD detector, high-intensity polarized
beams of protons and deuterons with a polarization degree of at
least 70% are required. In addition to transverse polarization of
the beams, longitudinal polarization in the detector is also
needed. Furthermore, to suppress systematic errors in the
experiment, a system for multiple spin reversals (a spin-flip
system) with a reversal time of about one second must be
arranged. Due to the small G-factor, controlling the spin
orientation of deuterons is a serious technological challenge.
The application of existing methods for proton spin control
using spin rotators based on transverse magnetic fields, as used
at RHIC (BNL), is unacceptable for deuterons because of the
large field integrals. The polarization research programme can
be implemented for both protons and deuterons using a new
spin control mode - the "spin transparency” (ST) mode,
developed jointly by MIPT and JINR, which allows one to
preserve polarization during acceleration and flexibly control
the direction of the polarization vector using spin navigators
based on weak magnetic fields. In this regard, experimental
verification of the ST mode, which can be performed at the
Nuclotron, becomes particularly significant.

The Nuclotron is equipped with the necessary hardware to
perform the experiments with polarized beams. The SPI (Source
of Polarized lons) provides beams of polarized deuterons and
protons with a current of up to 10 mA and a polarization of up to
90%. The polarization of the proton and deuteron beams can be
measured both at the internal target polarimeter at the
Nuclotron and on the extracted beam using a polarimeter
located at the F3 focus of the beam transport channel to
experimental hall 205.

To conduct the experiments with polarized beams, it is
necessary to solve the problem of preserving polarization during
beam acceleration to the experimental energy and to provide
control of spin orientation when delivering the beam on the
target. The main loss of beam polarization occurs during the
crossing of spin resonances. Of particular concern is the crossing
of intrinsic spin resonances associated with the correlation
between the spin motion and betatron motion of particles.

To preserve proton polarization over the entire momentum
range of the Nuclotron, a partial 50% snake based on solenoids
with a field integral of up to 25 T-m and a field ramp rate of
about 1 T/s has been proposed. At the initial stage, for protons, a



Jns  coxpaHeHUMs MOJSpU3aLUM HPOTOHOB BO BCEM
JManasoHe UMINY/bCOB HyKJIOTpoHA mpejjioKeHa YacTHYHAs
50%-s1 3Melika Ha OCHOBE COJIEHOHM/[OB C MHTETPAJIOM MOJISI A0
25 Tn-M u ckopocThlo TogbeMa moJsisi okoso 1 Ti/c. Ha
HayaJbHOM 3Tame JJs TNPOTOHOB BblAeJeH JUana3oH
uMIyabcoB 7o 3,5 ['3B/c, B KOTOPOM OTCYTCTBYIOT BHYTPEHHUE
COMHOBBIE PE30HAHChI M [ COXpaHEHWs TOJSPU3ALUH
TpelGyeTcs cabblil cosieHOu | ¢ UHTerpaoM mojs 50 MT-M u
IITaTHble KOPPEKTUPYIOLIME AUTIOJH, TO3BOJISIOLIME OTKIOHATh
3aMKHYTY0 0p6uTY 10 1 CM.

YcTaHOBKA maphbl TAKUX COJIEHOU/IOB B Ka4eCTBe CIIUHOBOTO

HaBUTaTopa MO3BOJUT ITPOBECTH  3KCIEPUMEHTA/bHYH0
npoBepky ST pexuma Ha pe3soHaHcax YG=2 wu YyG=3.
CywecTByeT BO3MOXKHOCTb peanusanuu CIIMHOBBIX

HABUTAaTOPOB Ha 06ase IUITATHBIX KOPPEKTHPYIOLIUX JUNOJEN
aia ST pexuma Ha neablx pe3oHaHcax yG=k (k=4).
[IpeiBapUTe/IbHO, AJIS IPOTOHOB HEOGXOAMMO U3MEPUTh CHJIbI
LleJIbIX CIMHOBBIX PE30HAHCOB, YTO NMO3BOJUT CHOPMYINPOBAThH
Tpe6GOBaHMs Ha MAarHUTHBIE N0JS CHMHOBBIX HABUTATOPOB [J15
KOHTpPOJISI HampaBJeHUs noJjsgpusauuu. Takxke TpebyeTcs
NPOBECTH 3KCNEPUMEHTbl M0 aJuabaTHYeCcKOMy 3axBaTy
TNOJIIPU3alMU IPOTOHOB PU Me/IJIEHHOM MPUG/IMKEHUH TTy4Ka
B 06JacTb Lesoro pe3oHaHca. [locse 3skcnepuMeHTalbHOH
npoBepku ST pexrMa OTKpbIBAeTCS BO3MOXKHOCTb IPOBEJEHHUS
3KCIIePUMEHTOB Ha JJUCKPETHBIX 3HEPTHUsX, COOTBETCTBYIOLMX
LleJIbIM CIIMHOBBIM pe30HaHcaM, HauKuHas ¢ 3Hepruu 108 MaB u
UIYyIMX ¢ waroM 523 MaB, ¢ BbIBe/JeHHbIM Iy4KOM NPOTOHOB C
JII06bIM HalpaBJieH1eM NOJIApU3aL K Ha MUIIEHH.

W3-3a Masoro 3HaueHusi G-pakTopa AEHUTPOHOB CceTKa
pEe30HAHCOB JJI1 HUX CUJbHO paspexeHa. [Ipu nmpaBUIbHOM
BbIOOpE BEPTUKAIbHOM GeTaTPOHHOM 4YaCTOThI (vy<7,14)

VIAeTCs  WCKJIOUUTb IllepeceyeHre BHYTPEHHEro  CIUH-
0ETaTPOHHOTO  pEe30HAHC3, YTO TMO3BOJISAET COXPaHWUTh
BEPTUKAJIbHYI0  MOJApPU3ALUI0 MNy4Yka JeHTPOHOB  MpHU

yckopeHur BIIOTb g0 13 I'3B/c. OpHako, mpu 3HAYeHHUSIX
GeTaTPOHHOM YaCTOTHI v,>7,14 Hen30exXHO IepecedeHHe
BHYTPEHHEr0 pe30HaHca yG=vy-8, YTO MOXKET MNPUBOJUTH K
3HAYUTEbHOM JenoJIsIpU3aL Uy My4Ka JeHTPOHOB.

Ha HyksioTpoHe HanGoJiee eCTeCTBEHHO HayaTb POrpaMMy
NOJIAPU3ALMOHHBIX UCCIE[0BAHUI C MyYKaMHU JeUTPOHOB, JJ14
KOTOPBIX MPO6JIeMa COXpaHeHUs NOJNSIPU3ALMHU TIPU YCKOPEHUU
ny4yka OTCyTcTBYeT. Takke, B OTJIM4YHe OT MPOTOHOB, JJis
JIeTPOHOB CYIECTBEHHO CHMXEHO BJIMSIHME CUHXPOTPOHHOM
MOZAYNALMM 3HEPrMM Ha nNojadpusauui  nydka. Cpespn
CYLIECTBYIOIIUX  YCKOPUTENbHBIX  KOMIUIEKCOB,  HMMEHHO
Jneitponbl genatoT kommuekc NICA yHUKanbHOW IJIOWAAKOM
JJ1s IPOBE/IeHUS] IKCIIEPUMEHTOB C M0JIAPU30BaHHBIMHU NTyYKaMH.

s mpoBefeHUs 3KCIEPUMEHTOB C MOJISIPU30BAHHBIMHU
JeiiTpoHaMd Ha HyksioTpoHe mpejJsaraetcs
UCNO/Ib30BaTh MHAYLHUPOBAHHbIA BHYTPEHHUN
pEe30HaHC: yG=vy-8, Ha  KOTOPOM  MOXKHO
WCCNeA0BaTh  CIOMHOBYH  JAWHAMHUKY  TpH
nepeceyeHusx pe30HaHCOB Ppa3IUYHBIMHU
MeTofaMd. OOGBIYHO IepeceyeHre CIMHOBOTO
pe3oHaHCa TPOUCXOAUT 3a CYeT U3MEeHeHHUs
3HepTUM B Ipoliecce YCKOpeHHUs Mydka. B
npejijlaraeMoM MOAX0/e IHePrus Ny4Ka BO BpeMs
JKCIIlepUMeHTa He M3MEeHSEeTCs, a IepecevyeHue
pe3oHaHca OCYLIeCTBJAETCA 3a CYET U3MeHEeHHUs
BEPTUKATbHOU GETATPOHHOW YaCTOTEI vy Jns
KMHETHYeCKOH 3Hepruu nydyka E. = 270 MsB,
OeTaTpoOHHAas 4YacToTa vy=7,837 3aJjaeTcsa ¢
NOMOLIbI0  JIByX CeMeHCTB GOKYCUPYIOIUX U
NedOKYCUpYIOIMX  KBaJpymoJei. Cucrema
ynpaBJieHUs BePTUKAJIbHOU 6eTaTpoHHOH
YaCTOTON MOXeT OBbITh Peasn30BaHa JUG0 3a CUET

momentum range of up to 3.5 GeV/c has been identified, in
which there are no intrinsic spin resonances, and polarization
preservation requires a weak solenoid with a field integral of
50 mT-m and regular correcting dipoles that allow the closed
orbit to be displaced by up to 1 cm.

The installation of a pair of such solenoids as a spin
navigator will allow the experimental verification of the ST
mode at resonances yG=2 and yG=3. There is a possibility of
implementing spin navigators based on regular correcting
dipoles for the ST mode at integer resonances yG=k (k24).
Preliminary, for protons, it is necessary to measure the strengths
of integer spin resonances, which will make it possible to
formulate requirements for the magnetic fields of the spin
navigators to control the polarization direction. Experiments on
adiabatic capture of proton polarization during slow approach
of the beam to the integer resonance region are also required.
After experimental verification of the ST mode, the possibility
arises to perform the experiments at discrete energies
corresponding to integer spin resonances, starting from an
energy of 108 MeV and proceeding in steps of 523 MeV, with an
extracted proton beam having any polarization direction on the
target.

Due to the small value of the G-factor of deuterons, the
resonance grid for them is highly sparse. With a proper choice of
the vertical betatron tune (vy<7.14), it is possible to avoid
crossing the intrinsic spin-betatron resonance, which allows
preserving the vertical polarization of the deuteron beam during
acceleration up to 13 GeV/c. However, at betatron tune values of
v >7.14, crossing of the intrinsic resonance yG=v -8 is
unavoidable, which can lead to significant depolarization of the
deuteron beam.

At the Nuclotron, the most natural way to start the
polarization research programme is with deuteron beams, for
which the problem of preserving polarization during beam
acceleration is absent. Also, in contrast to protons, the influence
of synchrotron energy modulation on beam polarization is
significantly reduced for deuterons. Among existing accelerator
facilities, it is precisely deuterons that make the NICA complex a
unique platform for conducting experiments with polarized beams.

To conduct experiments with polarized deuterons at the
Nuclotron, it is proposed to use an induced intrinsic resonance:
YG=v -8, at which spin dynamics can be studied using various
methods during resonance crossings. Conventionally, the
crossing of a spin resonance occurs due to a change in energy
during beam acceleration. In the proposed approach, the beam
energy does not change during the experiment, and the
resonance crossing is achieved by varying the vertical betatron

Puc. 9. CompydHuku M®TH ¢ npomomunom noasipumempa Ha ocHose coguea JIaméa.
Fig. 9. MIPT staff with the prototype of the Lamb-shift polarimeter.



KOPPEKTHPYIOIMK KBaZpymnoJjed, JUG0 3a C4eT Majoro
U3MEeHeHHs TOKa ceMeiicTBa JedoKyCHPYIOLIMX KBaJpynoJeH,
OCTaBJISfl 0JIe B aPOYHBIX JUNOJSAX HEU3MEHHBIM.

Ha nepBom 3rtane npepsiaraeTcs NpoBeCTH IKCIEPUMEHTHI
no cnuH-QIUINY [eUTPOHOB Ha «HeGaHYMpOBaHHOM» (C
BbIK/II04eHHbIM BY nosieM) U «6aHYMPOBAaHHOM» My4Ke 3a CUET
aabaTHyecKoro TnepecevyeHus pe3oHaHca. Ana
«He0aHYMPOBAHHOTO» TMy4ykKa JeWTpoHoB B HyksoTpone
OCHOBHbIE TPYAHOCTH NIPY OpraHM3alMH CnuH-pJIMNA 32 cYeT
a/iMabaTHYeCKOro nepeceyeHust MHAYLUPOBAHHBIX BHYTPEHHUX
Pe30HaHCOB CBSI3aHHBI C 3aBUCHMOCTbIO CHJIBI pe30HaHca OT
aMIUIMTYAbl 6eTaTPOHHBIX KoJiebaHMH: B My4yKe Bcerja
NPHUCYTCTBYIOT YacTHLl C MaJbIMU aMILIUTYaMH, KOTOpble
COOTBETCTBYIOT GLICTPOMY IlepeceyeHHIo. YMeHbllas CKOPOCTh
nepeceyeHysi BHYTPEHHEro Pe30HaHCa, MOXHO 3HAYUTeJbHO
CHU3UTD JIOJII0 YaCTHL| C GBICTPbIM HepecedeHueM. [Ipu aToM
HYXXHO Ilepeceyb ILIMPOKYI 006JacTb paclpefieleHHbIX 10
3HEpruu BHYTPEHHUX Pe30HAHCOB. OpHako Jib5:|
«DaHYMPOBAHHOTO»  Ny4Ka, CUHXPOTPOHHblE  KOJIeGaHMs
NPUBOJAT K pacliellIeHHI0 OCHOBHOTO pe30HaHCa Ha CEPHUI0
CaTe/UIMTHBIX PEe30HAHCOB, YUCJIO KOTOPBIX 3aBUCUT OT
pasbpoca CMMHOBOM U GeTaTPOHHBIX YacToT. B HykoTpone asis
JleHTPOHOB 4UCJI0 CaTeJJINTOB onpejenseTcs
XPOMaTHUYHOCTbI0 6ETAaTPOHHBIX YaCTOT U MOXET JJOCTUTaThb [0
JecATKa caTeuiuToB. [lpy 3ToM HauboJblied cuaoit Gyner
06/1alaTb LleHTPaJIbHbIM CcaTeJUIMTHBIM pe30HaHC, a cuja
0CTaJIbHBIX GOKOBBIX CaTE/JIUTOB OY/leT YMEHBIIATHCS C POCTOM
ux HoMmepa. [lisa «bGaHYMPOBAHHOIrO» TNy4Ka CHOUH-GJIUI
obecriedrBaeTcs 3a CYeT afMabaTHYECKOro IepecedyeHUs
LleHTPaJIbHOTO CaTe/UIUTa, 00J1acTb KOTOPOrO 3HAUYUTEJbHO
yKe 00JIaCTH pacrnpefieleHHbIX 10 3HEepPrud BHYTPEHHUX
Pe30HaHCOB pib ¢ «He6aHYMPOBAHHOIO» nyJxa.
Jlenonsipusyioliee BAKsHIE 60KOBBIX CATEJUIUTOB N0JABJISETCS
3a cyeT OGbICTPOro UX NepecevyeHusl.

Ha BTOpPOM JTane npeAJaraeTcs NPOBECTH
IKCIePUMEHTAJIbHY0 ~ NPOBEPKY  MeTOAa  IPO3PAYHOro
nepeceyeHUsl BHYTPEHHEro pe3oHaHca /il «6aHYMPOBAHHOTO»
ny4yka JedTpoHOB Ha 3Hepruu 135 MasB/HyksoH. B ocHoBe
MeTOZa JIEXUT COIJIACOBAaHME CIIMHOBOTO a/MabaTHYeCcKOro
WHBapMaHTa J0 U Iocjie IepecedeHHs 06JAaCTH KaxAoro
OMACHOTO CaTe/JIMTHOTO pPe30HaHca. YKa3aHHOe COIJIacoBaHHe
obecriedrBaeTcs 3a CYET KOHTPOJHMPYEMOr0 H3MeHEeHHMs
OTCTPOWKH OT pe30HaHCa B 06J1aCTH CaTeJIUTA.

[IpefioxKeHHble 3KCIEPUMEHTBI aKTYalbHbI HE TOJBKO AJIS
Hyk/0oTpoHa. JKClepyMMeHTalbHO anpoOUpOBaHHBI MeTo[
NPO3PayHOro nepece4eHUs] BHYTPEHHUX PE30HAHCOB O3BOJIUT
YCKOPUTb MOJIIPU30BaHHbIE [JEWTPOHBI BO BCeM Juama3oHe
s”epruit NICA u RICH.

B Hacrosmee Bpemsa B OUAW uzper nozaroroBka 3amycka
MO/IepHU3UPOBAHHOT'0 UCTOYHUKA M0JIIPU30BaHHBIX HOHOB SPI
U HU3KO3HEPreTHYHBbIX MOJISPUMETPOB Ha WHXKEKIMOHHOM
kaHase JIY-20. Tpynna M®TW paspabarbiBaeT NpOTOTHII
NoJsIpUMeTpa Ha OcHOBe czBura JIam6a, Ha KOTOpOM OyAyT
MPOBOAMTBLCS TECTOBble HCC/AE/[OBAHUS, HEOOXOJUMble [Jisl
W3TOTOBJIEHUS COOTBETCTBYMOIero mnoasgpuMerpa puasd SPL
Ipynna OUAKW Takxe BefeT NOATOTOBKY K HHCTAMIALUU
MO/lepHU3MPOBAHHOrO MOJISIPUMeTpa NPOTOHOB U JIeHTPOHOB
NPOMEXYTOUHBIX ~ 3HEPrMd Ha  BHYTPeHHeM  MHUIIEeHH
HyksioTpoHa B pamkax mpoekta DSS. YacTb Beaymuxcs pa6oT
N0  MNOATOTOBKE K  IEpPBOOYEPESHBIM  CIHMHOBBIM
3KcnepuMeHTaM Ha HykyioTpoHe ¢uHaHCHpyeTCs B paMKax
rpanta PH® Ne 25-72-30005.

B. I1. Jladbizun

tune v,. For a beam kinetic energy of 270 MeV, the betatron tune
v =7.837 is set using two families of focusing and defocusing
quadrupoles. The system for controlling the vertical betatron
tune can be implemented either by means of correcting
quadrupoles or by a small change in the current of the
defocusing quadrupole family, leaving the field in the arc dipoles
unchanged.

At the first stage, it is proposed to perform spin-flip
experiments on deuterons using an unbunched (RF-off) beam
and a bunched beam by means of adiabatic resonance crossing.
For an unbunched deuteron beam at the Nuclotron, the main
difficulties in organizing a spin-flip via adiabatic crossing of
induced intrinsic resonances are related to the dependence of
the resonance strength on the amplitude of betatron
oscillations: the beam always contains particles with small
amplitudes, which correspond to fast crossing. By reducing the
crossing rate of the intrinsic resonance, the fraction of particles
with fast crossing can be significantly decreased. However, one
must cross a wide region of intrinsic resonances distributed in
energy. For a bunched beam, synchrotron oscillations lead to the
splitting of the main resonance into a series of satellite
resonances, the number of which depends on the spread of spin
and betatron tunes. At the Nuclotron, for deuterons, the number
of satellites is determined by the chromaticity of the betatron
tunes and can reach up to a dozen satellites. The central satellite
resonance will have the largest strength, while the strength of
the other side satellites will decrease as their number increases.
For a bunched beam, the spin-flip is ensured by adiabatic
crossing of the central satellite, the region of which is
significantly narrower than the region of intrinsic resonances
distributed in energy for an unbunched beam. The depolarizing
effect of the side satellites is suppressed due to their fast
crossing.

At the second stage, it is proposed to conduct an
experimental verification of the ST crossing method for an
intrinsic resonance for a bunched beam of deuterons at an
energy of 135 MeV/nucleon. The method is based on the
matching of the spin adiabatic invariant before and after
crossing the region of each dangerous satellite resonance. This
matching is achieved through a controlled change of the
resonance detuning in the satellite resonance region.

The proposed experiments are relevant not only for the
Nuclotron. The experimentally validated method of transparent
crossing of intrinsic resonances will make it possible to
accelerate polarized deuterons over the entire energy range of
NICA and RHIC.

Currently, at JINR, preparations are underway to launch of
the modernized source of polarized ions (SPI) and low-energy
polarimeters in the injection channel of the LU-20. The MIPT
group is developing a prototype polarimeter based on the Lamb
shift, on which test studies will be carried out, necessary for
the design of the corresponding polarimeter for the SPI. The
JINR group is also preparing for the installation of an upgraded
intermediate-energy proton and deuteron polarimeter on the
internal target of the Nuclotron within the framework of the DSS
project. Part of the ongoing work on preparation for priority
spin experiments at the Nuclotron is funded through Russian
Science Foundation (RSF) Grant No. 25-72-30005.

V. Ladygin
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