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Aupexyuss OUAH
OHAH, 2. ly6Ha, 1 mapma 2022 200a

The Directorate of the Joint Institute for Nuclear Research and the multinational staff of the international scientific centre are
deeply concerned and worried about the current dramatic situation in the world, especially in a number of the JINR Member States.

The Joint Institute for Nuclear Research was established as the international intergovernmental organisation based on the
principles of the cooperation between scientists from various countries for the sake of joint investigation of the fundamental
properties of the matter for the peaceful development of mankind. For more than 60 years, JINR has been uniting people focused on
progress, understanding of the Universe, and assistance in the search for joint answers to global challenges.

Under the circumstances, the JINR Directorate follows the statutory documents, the decisions of the Committee of Plenipotentiary
Representatives and the Scientific Council of JINR and sees its key goals in ensuring sustainable and safe operation of the entire
scientific and research infrastructure of JINR, as well as in providing possible and necessary support to the Institute’s staff.

The JINR Directorate makes every necessary effort to provide all the JINR staff with optimal working conditions by contributing to
the solution of emerging problems.

The JINR Directorate assures its partners from all over the world that the Joint Institute will continue participating in all the
ongoing collaborative projects, as well as in fulfilling all its obligations under the existing research plans.

In these challenging times, our multinational family is confident that only together we will be able to achieve the highest scientific
results for the sake of humanity and peace on Earth.

The JINR Directorate highlights its commitment to the principles of the immutable importance of the scientific dialogue,
regardless of nationality and borders.

Following its basic principle “Science brings nations together”, our international scientific centre call for the continuation of trust-
based and fruitful scientific cooperation for the benefit of our common future.

JINR Directorate
JINR, Dubna, 1 March 2022



[lepBbIi ceaHc ycKopuTe ibHOro KoMmimiekca NICA

First run of NICA complex

2 auBapsi 2022 6bL1 HaYaT CeaHC MyCKOHaJIaJ04HbIX paboT
Ha yckopuTeabHoM KoMmiekce NICA, wnesnblo KoToporo
ABJISIZIOCH UCTIBITaHKE U 0becrieyeHHe YCTOMYMBON COBMECTHOM
pa6otel JluHelHOro yckopuTenss Tsxkeablx HoHOB (JIYTH),
Byctepa 1 Hyk/10TpoHa, a Takxe BbIBOJ, IIy4YKa ¥ MPOBOJKA 10
MOJIepHU3MPOBAHHOMY KaHajly [0 TOYKM pa3MelleHus
3KCIepUMeHTaIbHON ycTaHOBKM BM@N. [lo 3aBepiueHus BBoAa
B 3KCILJIyaTal0 HOBOM KOMIPECCOPHOM CTAaHLMU KPUOTEeHHBIN
kommiekc JI®BI  paboTaeT N0  BpeMEHHOHW  CxeMe.
WccnepoBaHye ¥ ONTHMU3ALMSA €T0 PEXXUMOB NIPH AJUTETbHON
paboTe TaKxe ABJANOCh BAXXHOY 3a/ja4ell ceaHca.

[lepBoiii mydok Ha JIYTWU 6bu1 moayyen B 2016 roay.
CoBmecTHasi pabora JIYTU u Bycrepa 6bl1a HacTpoeHa B
nexabpe 2020 roga. B centsipe 2021 ropa yCKOpPeHHBIN MyY0K
6bl1  BbIBeJleH U3 bycTepa M 1npoBeJleH N0  KaHaly
TPAHCIOPTUPOBKH K TOUKE MHXEKIUK B HyKJIOTpOH.

[lepes HauamoM ceaHca B Hyk/0TpoHe GbLIM YCTaHOBJIEHBI
3JIeMEHTbl CHCTEMbl WHXEKIMM IyYKa, BBIBEJEHHOTO U3
Bycrepa (MMOyJAbCHBIA  yAapHbIA  MarHUT W MarHuT
JlambepTcoHa), 3aBepileH MOHTAaX HOBOW CHCTEMbl MUTAHHUS
3JIeMeHTOB ONTHKM B KaHa/le BbIBeJIEHHOro MyuKa,
CYIeCTBEHHO MOZIEPHU3MPOBAHa BaKyyMHasl CUCTeMA KaHaa.

Ha HavanpHOM cTafuu ceaHca ObLIO TNpPOBeAEHO
TECTUPOBAaHHWE MarHUTHO-KPUOCTATHBIX cucTeM bBycrepa u
Hyk/0TpoHa, JOCTUTHYTO TpebyeMoe JaBJieHHe OCTaTOYHOTO
rasa B M30JISIIMOHHOM BaKyyMHOM 00'beMe U MyYKOBOH KaMepe.
3aTeM YCKOpUTeJIM OblIM MOC/Ie[0BAaTENbHO OXJAKAEHBI [0
paGoyeil TeMIepaTypsl.

B xoze paboThl ¢ myuykoM B bBycTepe 6bL1 HacTpoeH
aguabatryeckuit 3axsar mydka C*, mpoM3BOAUMOroO JIa3epHbIM
UCTOYHUKOM U yckopsiemoro B JIYTH o 3,2 MaB/H. OH 6bL1
YCKOPEH Ha MSITOM TapMOHMKE 4YacTOThl O6palieHus [0
NPOMEXYTOYHOr0 CTOJIa I0JIS, COOTBETCTBYIOLIETO 3HEPrHU
65 M3B/H. Ilydok 6buT1 mHeperpynmupoBaH Ha NepBOH
rapMOHMKe M YCKODeH [0 3Heprud, HeoOXOAMMOW [AJif
nepeBozia B HyksoTpoH. [Ipu nofiroToBke K ceaHcy B KaHaje
nepeBo/ia ObIJIO YCTAHOBJIEHO JONOJHUTE/bHOE 060py/j0BaHue,
M HaCTPOMKa KaHaJia Ha IPOBO/Ky my4yka C** Gblia mpoBe/ieHa ¢
y4actueM KoJuter u3 UA® um. Bynkepa.

Haubosnee oTBETCTBEHHOW NpOLEAYPOH, MPOBOAUMON Ha
KOMILJIEKCe BIepBbIe, ObIIO OOecnedyeHre HHXEKLUU My4yKa U3
Byctepa B HyksioTpoH, mnojydyeHMe €ero yCTOMYMBOH
LMPKYIALMU U ycKopeHUs. CI0XHOCTb 3aJauu Oblia BbI3BaHA
TeM, 4TO Ha HykJOTpoHe O6BUIM YCTAHOBJEHBI HOBBIE
3JIeMeHTbl, NIpeiHa3HAUYeHHble AN MHXeKLUH ny4yka. Kpome
TOr0, B 3ajle YCKOPUTEJsS B TeYeHHe TPeX JIeT NMPOBOJHUJIKCH
MOHTa)Hble pabOThI, CBSI3aHHble cO cbGopkoi bycrepa, u
MHOTHe cucteMbl HyKJOTpoHa MpUILIOCH BOCCTAHABAMBATH

3aHOoBO. [IpoBeJieHHble  HCCIeAOBAHUS  IOKasald, YTO
napameTpbl HyknoTpoHa COXPaHHUJINCh nocje
NPOJIOJDKUTENBHON  OCTAaHOBKHM, M BCe CHUCTEMBl GbUIH

NpUBE/EHbI B paboyee COCTOSTHUE.

[locie 3Toro Ha BXoAe B KaHaJl TPAHCIOPTUPOBKH
BBIBE/IEHHOTO M3 BycTepa myyka 6blia BBeAieHa mepe3apsjHas
MHUILIEHB, YBEJIUIUBAIOLIAs 3aPAZ0BOE COCTOsIHUE HOHOB 70 CO.
[lydok ObL1 TpoOBeJeH MO KaHaly W HMHXEKTHPOBaH B

On January 2, 2022, we started the commissioning cycle at
the NICA accelerator complex. The aim of this cycle was to test
and ensure stable joint operation of the Heavy lon Linear
Accelerator (HILAc), the Booster and the Nuclotron, as well as
beam extraction and transportation through the upgraded
channel to the BM@N facility. Until the new compressor station
is commissioned, the VBLHEP cryogenic complex operates
under a temporary scheme. The study and optimization of its
modes during long-term operation was also an essential task of
the run.

The first beam at HILAc was obtained in 2016. The joint
operation of HILAc and the Booster was carried out in December
2020. In September 2021, we extracted the accelerated beam
from the Booster and transported it through the transport
channel to the injection point into the Nuclotron.

Before the run started, we installed the elements of the beam
extraction from the Booster - pulsed magnetic kicker and
Lambertson magnet - in the Nuclotron injection system. The
installation of a new power supply system for optics elements in
the extracted beam channel was completed. The vacuum system
of the channel was significantly upgraded.

At the beginning of the run, we tested the magnet cryostat
systems of the Booster and the Nuclotron. The required pressure
of the residual gas was achieved in the insulating vacuum
volume and the beam chamber. Then, we sequentially cooled the
accelerators to operating temperature.

While operating with the beam in the Booster, we tuned the
adiabatic capture of the C* beam produced by the laser source
and accelerated in HILAc to 3.2 MeV/n. Then we accelerated it at
the fifth harmonic to the intermediate field plateau
corresponding to the energy of 65 MeV/n. After that, we
performed the rearrangement of the beam at the first harmonic
and its acceleration to the energy required for transporting it
into the Nuclotron. In the preparation for the run, additional
equipment was installed in the transport channel, and together
with colleagues from Budker INP, we adjusted the channel for
transporting the C* beam.

The most demanding procedure, performed for the first time
at the complex, was to ensure the injection of the beam from the
Booster into the Nuclotron, to obtain its stable circulation and
acceleration. This task was challenging due to the fact that new
elements designed for the beam injection had been installed at
the Nuclotron. In addition, the installation work related to the
assembly of the Booster was carried out in the accelerator hall
for three years, and many Nuclotron systems needed
reconstruction. The studies performed showed that the
Nuclotron parameters were preserved after a long shutdown

and all systems were brought into operating condition.

After that, we installed a recharging target at the input to the
transport channel of the beam extracted from the Booster, which
increases the charge state of the ions to C*. The beam was
transported through the channel and injected into the
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Puc. 1. 3agucumocmu UHmMeHcUsHOCMU Nomoka s10ep yaaepoda om epemeHu, usMmepeHHvle Ha ycmaroske BM@N (skcnepumenm SRC) 3a
o0duH c6poc. ITo 2opusoHManbHOL ocu - 8pems 8 ceKyHoax. Ljgemamu nokazanbl KaHA1bl MpuzzepHo20 MOOYAs, COOMeemcmayujue
HEKOMOPbIM CYUHMUAASIYUOHHBLM CHEMYUKAM U UX KOMOUHAYUSM, UCNOIb3YIOWUMCS 8 KaYecmee mpu22epos.
HumencugHocmb nyuka & 30He BM@N cocmasu.a oko10 106 uoHos 3a cépoc.

Pic. 1. Intensities of the carbon ion beam as a function of time measured at the BM@N facility (SRC experiment) for one spill.

X axis shows time in seconds. Colors indicate different trigger module channels, which correspond to some scintillator counters and
combinations of those used as triggers. The beam intensity at the BM@N area was around 106 ions per spill.

HyksiotpoH. B Hyk/ioTpoHe ocyliecTB/eH 3aXBaT B peXUM
YCKOpeHHUs U ycKopeHHe my4yka o 3Hepruu 3 I'aB/H. Ilocre
4ero CUCTEMOW MeJJIEHHOTO BbIBOJA MyYOK ObLI HAmpaBJeH B
IKCIepUMEHTaNbHBIA 3a/ W [0 KaHaly JJIUHOW HpHUMepHO
130 M foBeZeH [0 TOYKM PaCIoJIOKeHUs ycTaHOBKM BM@N
(Puc. 1).

Takum o06pa3oM, ObLIM OMPOGOBAHBI BCEe HEOOXOJUMBIE
pexuMbl paboThl YCKOPUTEJIbHOrO KOMILJIeKca. B pesysibraTe
UHTEHCUBHOI'O TEeCTHPOBAHMS ObLIM BBISIBJIEHBI NPOGJEMHbIE
y4acTKH Y MOATOTOBJIEH IJIaH paboT Ha Mepuoj NOArOTOBKHU K
CJIeflylolLleMy CeaHCy C MyYKaMM TSKeJblX MOHOB, IPOBeJieHue
KOTOpPOT0 HaMeyeHo Ha Mail-UI0Hb 3TOTO rofia.

A.0. CudopuH

Nuclotron. In the Nuclotron, we carried out the capture in
acceleration, and the beam was accelerated to an energy of
3 GeV/n. After that, we transported the beam to the
experimental hall by a slow extraction system and then
transported it through the channel (approximately 130 m long)
to the BM@N facility (Fig. 1).

Therefore, we have tested all the necessary operating modes
of the accelerator complex. As a result of intensive testing, we
have identified problem areas and prepared a work plan for the
period of preparation for the next run. The next run is scheduled
to be held with heavy ion beams in May-June 2022.

A. Sidorin

Ha 3aceganuu KoopannaguonHoro komureTa NICA
At NICA Coordination Committee meeting

23 pexabps 2021 roma B JI®BI cocTosiziock ouyepeHOe
3acefiaHve  KoopAMHALMOHHOIO KOMHUTeTa MeranpoekTa
«Kommexkc NICA». Ha wMeponpusTvHe OblIM NpUI/IALIEHbI
pyKoBOAMTENN GUHAHCOBBIX, KAZIPOBBIX U IOPUANYECKUX CIYXKO
UHCTUTYTA.

B Hauasne 3acefanusi gupektop uHctutyTa [.B. TpyOHUKOB
OTMETHJI, YTO HEOOXOAUMO OPUEHTHPOBATH XO[, peaju3aliu

MPOEKTAa Ha BbINIOJIHEHUE [ABYX OJMIMKaWIIMX KJIHYEBBIX ueneﬁ:

BBOJ, Kommiekca NICA B skcIiyaTaluio ¥ Hadauo MpoBeJeHUs
NporpaMMbl MeX/YHAapOAHBIX HAyYHbIX UCCJEJOBAaHUI Ha HEM
B 2022-2023 rogax.

On December 23, 2021,
Coordination Committee of the megaproject "NICA Complex'
was held at VBLHEP. The heads of financial, HR and legal

departments of the Institute attended the meeting.

a regular meeting of the

At the beginning of the meeting, JINR Director G. Trubnikov
emphasized the need to focus the progress of the project upon
two immediate key goals: the commissioning of the NICA
complex and the start of an international scientific research
programme at it in 2022-2023.



[lo utoram 3acefianus HabsonaTenbHoro CoBeTa, KOTOpoe
cocrostoch 19 Hos6ps 2021 roga B boarapuwy, I'B. Tpy6H1KOB
coobwus, yro HabsonaTenbHeld CoBeT yTBepAMJ TeKyIue
OTYETBI 1O TPOEKTY, O0J0OpUT [JEeHCTBUS U  YCHJIHS,
npejnpyHUMaeMble AUpeKLed HMHCTUTYTAa U PYKOBOJCTBOM
NPOEeKTa 10 3aBepLIEHUI0 B KpaTYalIliie CPOKU CTPOUTENIbCTBA
3nanus Nel7 kosnaiisepa NICA komnaHueit «lltpabar», a
TaKXXe peKoMeH/0BaJl NMOJTOTOBUTD IJIaH MO3TANHOr0 Hadaja
paboT mo peaau3aldM HAayyHOH NpPOTpaMMbl KoJ1abopaniu
MPD.

B./l. Kexenuyi3e B cBoeM BBICTYIJIEHUHM pacckasas 06 UTOrax
npouteauero 16-17 Hos6ps 3acenanus KomureTa 1no aHanusy
3arpat 1 rpaduky ucnosiHeHus npoekta «Kommaekc NICA».

KomuTeT pekoMeH/10Ba/l BBINOJHUTD JeTalbHYI0 PEBU3UI0
BCEX CHCTEM KOJJIaifiepa, HeoOXOAMMBIX JAJs MNpOBefeHUs
TEeXHUYECKOro ceaHca B KoHIe 2022 rofia, YTOYHUTb CTENEHb UX
TOTOBHOCTH M CKOPPEKTHPOBAaThb pabOThl MO CO3JaHHUIO
KOMIJIEKCA C TeM, 4YTOOBbl 06eCHeduTb TEeXHHYECKHH MyCcK
YCTAaHOBKM B YyKa3aHHbI CpOK. KoMuTeT Takxe BbIpa3u
O/IHO3HAYHYI0 HEOOXOJMMOCTb MPOJOJDKEHUS] pPaboThl 1O
NpUBJEYEHUI0  KBAaJMQULMPOBAHHBIX  CHELUAIUCTOB U
WH)XEHEPOB B COCTAB YCKOPUTENbHOTO 0TAeeHus JIOBI.

B./l. Kekenuzze mnoziBes OCHOBHble WTOTH peasu3alUuu
npoekta B 2021 romy, U3 KOTOpPBIX MOXHO BBIJIEJIUTh
clefyoniye:

e 3aNyleH KaHaJ epeBoja ny4yka u3 bycrepa B HykjoTpon
Y NIPOBeJieH CeaHC C MyYKOM Ha YCKOPUTEJbHOM KOMILJIEKce B
koHurypanuu JIYTU + Bycrep + kaHan nepeBoja Bycrep-
HyksoTpos;

e (0O3/laHa CHUCTeMa HWHXEeKIMM Iy4yka u3 bByctepa B
HyksoTpos;

e coOpaHa KOHQWIypalMs CHUCTEM JeTEeKTOpa YCTaHOBKU
BM@N, «koropas mO3BOJMT el paboTaTb C MOJHBIM
reoMeTpUYeCKUM aKCeNTaHCOM;

e TOJHBIM XOAOM MAYT paboThl MO cOOpKe MarHuTa
ycraHoBKU MPD; Ha 2022 rojj 3an/laHMpOBaHO €ro OXJIaXKJeHue
Y MarHUTHbIE U3MEPEHMUS;

* CO3/1aH KOHLENTYyabHbIA MPOEKT ycTaHOBKHU SPD.

B cBoeM poknage W.H. MewmkoB pacckasan 06 utorax 12-i
ceccuM JKCIepTHOTO KOMUTETA Mo yckopuTesaM npoekra NICA
(Machine Advisory Committee - MAC), npoluezieii B Hosi6pe
2021 ropa. OcHoBHbIe peAnoxKeHHd ¥ Te3ucel MAC:

e [/ BbINOJHEHUS KJIOYEBBIX lieJed MpPOeKTa B CPOK
HeoOX0AMMO TNpHBJeYb B KOMaHAY A0 50-TH TeXHHUUYECKHUX
CIeLiMa/IMCTOB Pa3/IMYHOTO0 YPOBHS;

* He06X0/[IMO aKTyaJIM31POBaTh OGIIUH MJIaH BBIIOJHEHHUS
paboT c paccTaBieHHEM B HeM 4YeTKUX NPUOPUTETOB IO
JOCTHXXKEHHUIO KJII0YeBBIX BeX IPOEKTa;

e MAC opmobpus co3faHue U NOCAeAyIollee pPa3BUTHE B
YekoputenbHoMm Otgene JI®BI CekTopa oX/JIaXKIeHHUS My4KOB
3apsDKeHHBIX YacTHL;

e MAC cornacwicsi € HCIOJb30BAHUEM 3JIEKTPOHHOTO
OXJIaX/leHWsl BO BCEM [MaNa3oHe 3Hepruil MOHOB oT 1 fo
4,5 3B/H;

¢ MAC HacTOATeJbHO peKOMeHJyeT aKTyaJu3UpOBaTh
IJIaHBl U CPOKM BBOZAA B IKCIUIyaTallM0 U HCIOJb30BAaHUA
06eunx cucteM oxaaxaeHus nydka B Kostangepe (CCO u C30) ¢
y4eTOM paboThl C MyYKOM I3KCMEPUMEHTAJbHBIX YCTAHOBOK
BM@N u MPD B nepyo/; noaTanHoro 3anycka KoJuiaizjepa.

AB. ByTeHko caenan [AokjaaZ O IJIaHAX MHpPOBEJAEHHUs

Following the meeting of the Supervisory Board, which took
place on November 19, 2021 in Bulgaria, G. Trubnikov reported
that the Supervisory Board approved the current reports on the
project, as well as the actions and efforts undertaken by the
Institute's Directorate and the Project management to complete
the construction of building 17 of the NICA collider by STRABAG
as soon as possible. The Supervisory Board also recommended
to draft a plan for the phased implementation of the MPD
Collaboration scientific programme.

V. Kekelidze spoke about the results of the Cost and Schedule
Review Committee meeting held on November 16-17, 2021.

The Committee recommended to perform a detailed audit of
all collider systems required for a technical run at the end of
2022. It is necessary to learn of the degree of their completion
and coordinate the construction of the complex to ensure the
technical launch of the facility within the specified period. The
Committee also expressed the unequivocal need to continue
attracting qualified specialists and engineers to the VBLHEP
accelerator department.

V. Kekelidze summarized the main results of the project
implementation in 2021, of which the following can be
highlighted:

o the

commissioned; a run was performed with a beam at the

Booster-Nuclotron  transport channel was
accelerator complex in the following configuration: HILAc + the
Booster + the Booster-Nuclotron transport channel;

* an injection system from the Booster to the Nuclotron was
installed;

o the configuration of the BM@N detector systems was
assembled; it will allow the facility to operate with full
geometric acceptance;

« the assembly of the MPD magnet is in full swing; its cooling
and magnetic measurements are planned for 2022;

o the SPD CDR was presented.

I. Meshkov presented the results of the 12th session of the
Machine Advisory Committee (MAC) held in November 2021.
The main proposals and highlights of MAC are:

« to attract up to 50 technicians of various levels to the team
to duly fulfill the key objectives of the project;

e to update the overall work plan with clear priorities for
achieving key milestones of the project;

* MAC approved the formation and subsequent development
of the Charged Particle Beam Cooling group in the VBLHEP
accelerator department;

e MAC strongly recommends updating the plans and
deadlines for the commissioning and operation of both beam
cooling systems in the collider (SCS and ECS), taking into
account the operation with the beam of the BM@N and MPD
experimental facilities during the phased launch of the collider.

A. Butenko reported on plans to perform runs at the NICA
complex in 2022-2024:



YCKOPUTENbHbIX ceaHCOB Ha koMmiekce NICA B 2022-2024
rojax:

1. Ceanc IHP (uuxsn-3): Bycrep + Hyk/i0TpoH + BBIBOZ B
Kopil. 205 Ha skcnepuMenT SRC; uonbl 2C%*; aHBapb-peBpasb
2022 (mpoJo/KUTENBHOCTD 45 CYyTOK);

2. 1-i1 ceanc: Bycrep + HykJioTpoH + BbIBoZ B Kopm. 205 Ha
BM@N; wonbl Kr, Bi; maii-utonbp 2022 (mpoJo/KUTENTbHOCTD
50 cyToKk);

3. TexHosiornyeckunt myck koJutaiiiepa NICA (6e3 mydka);
Jekabpb-sHBapb 2022 /23, (npogomxuTenbHoCcTb 40 cyToK);

4. 2-i1 ceaHc Kos1aifiepa: 3-X KpaTHas MHxeKuus B bycrep
+ BUY1 + BY2; “He?*, 20°Bi3+, cBerumoctb ~10%% ceHTA6pPD-
HOs16pb 2023 (MpoJ0/DKUTETBHOCTD 50 CYyTOK);

5. 3-#1 ceaHc kosaiifepa: 3-x KpaTHasi HHXeKLus B Bycrep
+ BY2 + C30/CCO; 299Bi®*, ceTuMocTb ~10%; peBpasib-anpesb
2024 (nmpofomkuTeabHOCTh 70 CyTOK);

6. 4-i ceaHc KoJuTaliepa: 3-x KpaTHasi UHXeKLus bycrep +
BY2 + BY3 + oxu. myuka; 29°Bi%3+, ceeTuMocTb ~10%0; 0KTAGPD-
Jekabpb 2024 (IpoAoKUTENBHOCTD 75 CYTOK).

['B. Tpy6HHMKOB NOpPYYUI YCKOPUTEJIbHOMY OT/EJEeHUI0
JI®B3 noAroTOBUTb TEXHUYECKUH OTYET - CleHapui
¢dusuueckoro mycka Kosnaiizepa NICA u ucnosb3oBaTh 3TOT
OTYeT B KayecTBe 6asbl AU TOCIeAywIed moaroroBku DPP
(Discovery  Potential Paper) «kosna6opauueit MPD. B
3aBepieHnn copemanusa [.B. TpyGHuKOB ob6patuica K
NPUCYTCTBYIOLIMM Ha 3aceflaHUM PYKOBOAUTENAM CIYXO6 U
cepAevHo mob./1arojapy BCeX COTPYIHUKOB X JleapTaMeHTOB
U TOApa3fiefleHUH 3a aKTHBHOe, HepopMajbHOe y4acTHe U
NOCTOSIHHYI0 paboTy coBMecTHO ¢ JI®BI mo pemeHuto
HeCTaH/JapTHBIX M CJIOXHBIX BONPOCOB IPU BBINOJHEHUU
NpOeKTa.

C.A. Kocmpomun

1. Commissioning run (cycle 3): the Booster + the Nuclotron
+ extraction to bld. 205 for the SRC experiment; 2C®* ions;
January-February 2022 (for 45 days);

2. 1st run: the Booster + the Nuclotron + extraction to bld.
205 at BM@N; Kr and Bi ions; May-June 2022 (for 50 days);
3. Technological launch of the NICA collider (no beam),

December-January 2022/23 (for 40 days);

4. 2nd collider run: threefold injection into the Booster + RF1
+ RF2; 4He?*, 29Bi%+, luminosity ~ 102%; September-November
2023 (for 50 days);

5. 3rd collider run: threefold injection into the Booster + RF2
+ ECS/SCS; 29Bi%3+, luminosity ~102°; February-April 2024 (for
70 days);

6. 4th collider run: threefold injection into the Booster + RF2
+ RF3 + beam cooling; 20°Bi®3+, luminosity ~10%%; October-
December 2024 (for 75 days).

G. Trubnikov instructed the VBLHEP accelerator department
to prepare a technical report, i.e. a scenario for the NICA collider
launch for physics, and use this report as a base for the
subsequent preparation of the Discovery Potential Paper by the
MPD Collaboration. At the end of the meeting, G. Trubnikov
addressed the heads of the departments and expressed his
heartfelt gratitude to all their employees for their active,
informal participation and constant work together with VBLHEP
on solving challenging and complex issues in the
implementation of the project.

S. Kostromin

56-e 3aceganue IIKK @4

56th meeting of PAC for Particle Physics

24 suBaps 2022 roja cocToslach O4YepefiHas CeccHst
[IporpaMMHO-KOHCYJIbTATUBHOTO KOMHUTETA 10 GU3UKe YACTHII,
oHa mpouwia B ¢popmare BupeokoHdpepeHnuu. Ha ceccuu He
ObLIO TpeJCTaBJeHO HOBBIX IPOEKTOB WM 3asBOK Ha
NpoJJieHHe, HO ObL1 TIATENBHO PAcCMOTPEH XOf pPaboT Mo
OCHOBHBIM ITPOEKTAM.

Beun 3acaywan goknazg A.O. CuzoprHa 0 Xofe peanu3aluu
npoekta «Hykmotpon-NICA». TIKK ¢ ynoBieTBopeHneM
OTMETHJI, YTO CUCTEMBI OYCTEPHOr0 CHHXPOTPOHA JJ0BEJIEHBI /10
NPOEKTHBIX NTapaMeTpoB, BIEepPBble YCKOPEH MYy4O0K KeJe3a [0
NPOeKTHOW 3Hepruu 578 MaB/HykiioH, BnepBble B Poccuu Ha
6yctepe NICA ocyiiecTB/IeHO 3/IEKTPOHHOE OXJIaXK/AeHHE MydKa
TSOKEJNBIX MOHOB, HayaTa IJKCILIyaTalys  000pyAoBaHUS
cranuuu  SOCHI - BaXHOTO KOMIIOHEHTa MpPOrpaMMbl
NpUKJIAJHbIX HUcCAefoBaHWM W  uHHoOBauuid NICA, a B
coTpysHudectBe ¢ UHctutyToM uMm. [U. Byakepa ycneuno
3aBeplleHa pa3paboTKa CUCTEM KaHAJOB BbIBOJA U
TPAHCIOPTUPOBKKU Iy4yka OoT 6ycrepa Ao Hykuorpona. IKK
Takxe no3zapaBus KoJulekTUB NICA ¢ ycTaHOBKOH IepBOro
CBEPXIPOBOJAILET0 MarHUTAa B TYyHHeJe KoJlIaijepa, 4TO
SBJISIETCS OYeHb BAXXKHOW BeXOM, O3HAMEHOBABIIEH Havaso
c6OpKM KoJulaiijiepa M TMOATOTOBKM K BBOJY MAlIMHBI B

On January 24, 2022, a regular meeting of the Programme
Advisory Committee for Particle Physics was held in a
videoconference format. No new projects or extension
applications were presented at this meeting, but the progress on
the main projects was thoroughly reviewed.

The PAC heard the progress report on the implementation of
the Nuclotron-NICA project presented by A. Sidorin and was
pleased to note that the Booster synchrotron systems were
brought up to the design parameters; that an iron beam was
accelerated for the first time to the design energy of 578 MeV/
nucleon; and that electron cooling of a heavy-ion beam was first-
ever achieved in Russia in the NICA Booster. The PAC
acknowledged the start of operation of the SOCHI station
equipment - an important component of the NICA applied
research and innovation programme. JINR and the Budker
Institute successfully completed the development of the beam
extraction and transport channel systems from the Booster to
the Nuclotron. The PAC congratulated the NICA team on the
installation of the first superconducting magnet in the collider
tunnel, a very significant milestone marking the beginning of the
collider assembly and preparations for the machine



3KCIIyaTaLHUIO.

H.H. AramoB npejcraBun  JOKJaJ O  Pa3BUTUHU
uHdpactpyktypsl JI®BI. Komuter ¢ yjoBieTBopeHHEM
OTMETHUJI YCIIeXH B PEKOHCTPYKLUHU 3JEKTPUUECKUX CeTel [0
obmel MomHocTH 33,6 MBT M BBeZileHHH B 3KCILIyaTalWio
HOBOT'0 KPHUOTEHHOTO 000PYI0BaHKS — TeJIUEBOTO OXKIKUTES,
TeJIMEBOTO OXJIAJIUTEsl, OXKIDKUTEJS a30Ta U PEKOHAEeHCaTopa,
ra3roJib/IEpPOB /s ra3006pa3HOTO reJius U a30Ta.

O peamusaguu npoekta MPD ponoxun A. Kuwesns.
[Ipon3BojCTBO BCeX KOMIOHEHTOB KOHQUrypaLuu AeTeKTopa
nepBod cryneHu MPD uget ycmemHo. BBoj B akcmiyaTtanuio
BpPeMSIIPOEKIMOHHOM KaMepbl 1 BPEMSNPOIETHON CUCTEMBI C
UX CYUTBHIBAKOIEH 3JEKTPOHUKON IJIAHUPYETCs 3aBEPUIMTb B
TeyeHue 2022 roza. K konuy Ttekywero roga 800 monynei
3JIEKTPOMAarHUTHOTO KajJopuMeTpa OyAyT NpPOU3BEJEHbI B
Poccuu u eme 800 - B Kutae. 3To cooTBeTCTBYeT 16 cekTopam
ECal u3 25, He06X0JUMBIX JIJISl TOJTHOTO a3UMYTaJbHOTO OXBaTa.

[IKK npusBan komangy MPD wu pykoBoacTtBo OUAU
paspaboTathb TJIaH, o6ecrevrBawIN CKopeiilee
U3roToBjeHHe octaBmuxcsi 9 cekrtopoB ECal. Komurer

TNO03/paBUJ KOJIJIEKTUB KOJ1Iabopaluy C HayaJoM HCIbITaHUN
00JIbLIIOTO CBEPXNPOBOAALLero coseHounza MPD.

[IKK  BbICOKO  OLEHWJ  OTYeT,  NpejCTaBJeHHbIN
M.H. KanumunblM, o0 peaausauud 1npoekta BM@N,
HalleJIeHHOTO Ha MOJrOTOBKY [JleTeKTOpa K HaMeYeHHbIM Ha
2022  ropj ceaHcaM € Oy4YKaMHM  TSKEJNbIX — HOHOB.
M3rotaBnuBalOTCs KpEMHHUEBbIE IETEKTOPBI U POPUIOMETPBI
ny4ka, getektopbl GEM /19 leHTpasbHOM TPEKOBOM CHUCTEMBI
yKe NPOLIJIM UCIBITaHUA, UX MOHTaX 3allJIaHUPOBaH Ha BECHY
2022 ropa. HoBeli agpoHHbI KajopumeTp ZDC  yxe
ycraHosseH. [IKK oTMmeTun ycrnemHoe BbINOJHEHHE CBOeH
JlaBHell peKOMeHJAlLMU IO CO3JaHHUI0 BAaKyyMHOM My4YKOBOH
JYHUY nepefi BM@N f19 yMeHblIeHHsl OYeHb 3HAUUTEJIbHOI0
doHa.

[lo pexomenpauuu IIKK B ampene 2021 roja 6bu1
chopmupoBaH MexayHapOAHBIA KOHCY/JbTaTUBHBIM KOMHUTET
no getexktopy SPD (SPD DAC) mas ouenxku SPD CDR u ero
nocjeaywomero passutus B TDR, ero Bosriasun A. Bpeccan
(YauBepcuret Tpuecta, Utanus). OT umenu SPD DAC Ha ceccuu
[IKK uM 6bl1 mpeAcTaB/eH 3KCIEPTHBIA OT4eT. B pe3ysnbrare
IJIOAOTBOPHOTO B3aUMOJielcTBUA y4acTHUKOB SPD M 4seHOB
DAC koHuenTya bHbI{ Au3aitH SPD o cpaBHEHMIO C UCXOAHBIM
CDR 6bl1  yaydileH, a HMEHHO pelleHO HW3MEeHUTb
pacnonoxeHne MarHuta 3a npegeitamu ECAL, mpeasoxeHo
UCI0JIb30BaTh TexHOI0ru0 MAPS 1711 BHYTpeHHero Tpekepa u
Zpyroe. Ha ocHoBe Bcero atoro ¥ no pekoMengauuu DAC TTIKK
yrBepaun SPD CDR u nompocun komangy SPD 3aHATbCA
nozaroroBkod TDR. IIKK Bbicoko oneHusn BaxHywo posb DAC B
oueHke mnpoekta SPD wu ob6paTwica ¢ Opockbod 0
npeAoCcTaBleHUY epuogndeckux oTyeToB DAC.

Ha BcTpeue ¢ aupexuueir OUAN o6cyxpanacs posb [IKK B
ToT nepuof, korAa NICA NpUCTYNUT K BBINOJHEHUIO CBOEH
¢usnyeckoir mporpaMmbl. Komurter 6ymer GoJsiee aKTHBHO
3aHMMAaTbCA NPUOPUTHU3ALMEN NPOEKTOB SKCIEPUMEHTOB, U He
BCe NPOEKTHI N0Jy4aT KaTeropuio A. 3To GygeT Heo6X0J1MO
A 9QPeKTUBHOrO pacrnpefeseHHusl NMy4YKOBOTO BpeMeHH Ha
NICA.

Caenyrowmas ceccus [IKK no ¢usuke yactuy cocroutcs 20-
21 uronsa 2022 roga.

Al Yennakos

commissioning.

N. Agapov reported on the infrastructure developments at
VBLHEP. The Committee appreciated the achievements in
reconstruction of the power grids up to a total capacity of 33.6
MW and in commissioning of new cryogenic equipment: helium
liquefier, helium refrigerator;, nitrogen liquefier and recondenser,
helium and nitrogen gasholders.

A. Kisiel presented a report on the implementation of the
MPD project. The production of all components of the MPD first-
stage detector configuration is progressing well. The
commissioning of the time-projection chamber and the time-of-
flight system with their readout electronics are on track to be
completed within 2022. 800 modules of the electromagnetic
calorimeter will be produced in Russia, and another 800 will be
produced in China. This represents 16 ECal sectors out of the 25
needed for full azimuthal coverage. The PAC urged the MPD team
and the JINR management to develop a plan ensuring that the
remaining 9 ECal sectors are manufactured as soon as possible.
The PAC congratulated the Collaboration on launching the tests
of the large superconducting solenoid of MPD.

The PAC trully appreciated the progress in the
implementation of the BM@N project reported by M. Kapishin.
The team is focused on preparing the detectors for the
forthcoming runs with heavy-ion beams scheduled for 2022. The
Silicon Beam Tracker detectors and beam profilers are being
manufactured, the GEM detectors for the central tracking system
have already been tested, and their installation is scheduled for
spring 2022. The new ZDC forward hadron calorimeter is
already installed at BM@N. The PAC noted the successful
implementation of its longstanding recommendation of having a
vacuum beam line in front of BM@N in order to reduce the
otherwise huge background.

Following the PAC recommendation, the international SPD
Detector Advisory Committee (SPD DAC) was established in
April 2021 to evaluate the SPD CDR and its subsequent evolution
into the TDR. The Committee is chaired by A. Bressan
(University of Trieste, Italy). On behalf of the SPD DAC, he
presented the evaluation report at the PAC meeting. As a result
of fruitful interactions between SPD participants and DAC
members, the conceptual design of SPD compared to the original
CDR has been improved. Namely, it was decided to change the
magnet location to be outside the ECAL; it was proposed to
consider MAPS technology for the internal tracker, and other. On
the basis of all that and following the recommendation of the
DAC, the PAC approved the SPD CDR and asked the SPD team to
proceed to the preparation of the TDR. The PAC appreciated the
important role of the DAC in the SPD project evaluation and
requested periodic DAC reports.

At the meeting with the JINR Directorate, the role of the PAC
was discussed during the period when NICA will start
implementing the physical programme. The Committee will be
more active in prioritizing the projects of experiments, and not
all projects will be assigned category A. This will be necessary
for the efficient allocation of operating time at NICA.

The next meeting of the PAC for Particle Physics is scheduled
for June 20-21, 2022.

A. Cheplakov
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ARIADNA: sTansl, AO0CTHXKEHUA, NePCHEeKTUBHI
ARIADNA: milestones and prospects

B 2021 ropy JONOJHUTENbHBIA MMOY/IbC IMOJYYUIO
pa3BUTHe MpPUKIAAHBIX HcClefoBaHUM Ha Kommekce NICA.
[Ipogomxanocy co3fjaHve KaHaI0B TPaHCIOPTHPOBKU NMy4KOB
3apsHKEHHbIX ~ YacTUL, W OOJy4YaTeJbHbIX  CTAaHLHUH,
Npe/iHa3HAYEHHBbIX JUJI1 UCCIEAO0BAaHUHA B 006JACTH HAyK O
KU3HY, PAJUALMIOHHOT0 MaTepUaioBeJileHUs U paJualMOHHON
CTOMKOCTH 3JIEKTPOHUKH, Pa3paboTKK NMepefoBbIX TEXHOJIOTUI
JJ14 3ajja4y A/lepHOM 3HepreTuku. /i 3THUX Liesedl NPOeKTOM
NICA mpenycMoTpeHO coOpyKeHHe TpexX 30H C pa3IU4HbIMH
¢u3nYecKMMHY XapaKTEPUCTHKAMH BBIBOAMMOrO Iy4yKa H
COOTBETCTBYIOIIMMH ONIUAMU [/ pasMelleHus: 06y4yaeMbIx
06bexToB. B 2021 roay uccienoBaTesnbckas UHOPACTPYKTYPa,
BKJIIOYAIOILAA JaHHble 30HbI, MoJjydua Ha3BaHue ARIADNA -
Applied Research Infrastructure for Advance Development at
NICA fAcility. [Ipeaoxen jjorotun nHGpacTpyKTypbl ARIADNA.

B mekaGpe 2021 roga 6b1 3aBepilieH MOHTAX CTaHIUHU AJIS
o6usydenus yunoB (COUK), cozaHHOM B eJIsIX UCCIeJOBAHUS U
TeCTUPOBAHUS Ha ENNZENNZ(0:0:4% 1) CTOMKOCTh
JleKancyIMpOBaHHbIX MUKPOCXeM My4YKaMU HOHOB C 3Hepruen
3,2 M3B/HykJIOH, BbIBEJIEHHBIX W3 JIMHEHHOTO YCKOPUTEJISI.
[IpoBesieH MepBbIM 3KCMEPUMEHT C MOHHBIM MYYKOM Ha 3TOH
ctaHuuu. [lyckoHamafouHble paboThl GyAYT NPOJOJIKEHBI
BecHoM 2022 roja mo 3aBepiieHUM Tekyulero ceaHca SRC.
[IpopomxaeTcs Co3/laHue UCTbITATENbHOH CTaHIIUU
KOMIIOHEHTOB pajuo3aJieKTpoHHoW ammapatypel (MCKPA) pus
TEeCTUPOBaHUSA Ha pafHMalOHHYI CTOMKOCTb MHUKPOCXEM B
nuamasoHe  3Heprudt  150-500 M3B/HYK/IOH, CTaHIMH
UCC/elOBAaHUH MeJuKo-6uosornieckux o6bvekToB (CMMEO)
JJ1s1 paboT B 06J1aCTH HAYK O XKU3HU B iManasoHe 3Heprui 500-
1000 M3B/HyK/OH, a TakXe CTAaHLUU JAJS HUCCIAe[OBAaHUN B
obsactu sisepHoit aHepretuku (CUAI) c ucnosnb3oBaHMEM
My4KOB JIErKMX MOHOB C 3Heprud B AuanazoHe 0,3-4,0 3B/
HYKJIOH.

3aMeTHBIM COOBITHEM, CTHUMYJMPOBABLIMM MNPOPaGOTKY
HAay4yHOM  mporpaMMbl  OyAyIIMX  WCCAeOBaHMH,  CTal
cocrosiBiiniics 15-16 centsabps 2021 roga MexayHapogHbIN
Kpyrablid ctos «[IpukiafiHble Uccae0BaHUS U MHHOBALMHU Ha

ARIADNA

beamlines

Puc. 2. /loeomun uccaedosamennsckoll ungppacmpykmypul ARIADNA.
Fig. 2. Logo of ARIADNA research infrastructure.

In 2021, the development of applied research at the NICA
complex was boosted. We continued the construction of
transport channels for charged particle beams and irradiation
stations designed for research in the field of life sciences,
radiation materials science and radiation resistance of
electronics, and the development of advanced technologies for
nuclear power problems. For these purposes, the NICA project
provides for the construction of three zones with different
physical characteristics of extracted beams and appropriate
options for the placement of irradiated objects. In 2021, the
research infrastructure including these zones was named
ARIADNA - Applied Research Infrastructure for Advance
Development at NICA fAcility. The ARIADNA infrastructure logo
is proposed.

In December 2021, we completed the installation of the
Station Of CHip Irradiation (SOCHI) aimed at studying and
testing for radiation resistance of decapsulated microchips with
ion beams with an energy of 3.2 MeV/nucleon extracted from
the linear accelerator. The first experiment with an ion beam has
been conducted at this station. Commissioning will continue in
spring 2022 following the completion of the current SRC run. We
continue the construction of the Irradiation Station of
Components of Radioelectronic Apparatuses (ISCRA) for testing

Puc. 3. 06ayyamensuble cmanyuu e cocmase ARIADNA: 1 - cmanyus 044 06.ay4yenus yunos (COYH); 2 - cxema ucnsimamenbHol
cmaxyuu 01 KoMnoHeHmMos paduoasekmporHoll annapamyput (MUCKPA) u cmanyuu uccaedogaHuti Meduko-6uos02u4eckux 066ekmos
(CUMEOQ); 3 - cxema cmanyuu 045 uccaedoganuti  obaacmu sdepHoll snepzemuxu (CHAI).

Fig. 3. Irradiation stations as part of ARIADNA: 1 - Station Of CHip Irradiation (SOCHI); 2 - layout of Irradiation Station of Components
of Radioelectronic Apparatuses (ISCRA) and Station of Investigation of Medico-Biological Objects (SIMBO);

3 - layout of Station of High Energy Investigation in Nuclear Energetic (SHINE).



Puc. 4. Ha ceMuHapax u ecmpe4ax no npukaadHbviM uccaedogaHusm Ha komnaekce NICA.
Fig. 4. At workshops and meetings on applied research at NICA.

kommiekce NICA», cobpaBummii 6osee 300 y4acTHUKOB U3
ABctpanuu, benapycu, benbruu, bpasunuy, bonrapun, Kurtag,
Yexuu, lepmanuu, Wtanuu, fAnonuu, MoszgoBel,, PyMbIHHY,
Poccuwy, I0AP, CIIIA, Y36ekucTaHa, a TaKXKe U3 MEX/YHAPOJHBIX
opraHusanuil - EBponeiickod accoupaliuy o UCCae[0BaHUAM
Ha xuBOTHBIX (EARA), EBponelickoro KocMU4ecKoro areHTCcTBa
(ESA), CERN, OUSIHU, uccnenoBaTebCKMX MHCTUTYTOB, HAYYHO-
NPOU3BO/[CTBEHHBIX KOMIaHUH, 06pa30BaTebHbIX
y4pexJeHud u cpeAcTB MaccoBod MHopmanuu. [lo uroram
3aC/YIIAHHBIX OKJAZ0B U COCTOSIBIIMXCS AUCKYCCUH MPUHST
Memopanzaym Kpyrioro crojia. B HEM y4acTHHKH OTMETHJIU
CYIeCTBEHHBIN HMHTEpeC Hay4HOro cooOLIecTBa K BOMpOCaM
OpraHMU3alKyu NPUKJIaJHbIX HcCaejoBaHUN Ha KoMiiekce NICA
Y BbIPA3UJIM CBOe MHEHME 10 PAJY CTpaTernyeckrux BOPOCOB O
JlaJbHelleM pasBUTHM paboT. B dvacTHOCTH, BHepBble
o6Ccylaslach BO3MOXHOCTb peanu3alid 0CcO00T0 pexuMa
YCKOPEHUs 3apshKeHHbIX YacTUIl C ObICTpOM CMeHOW Tuna
WOHOB M 9HepruM  yactul.  OTMeyeHa  BbICOKas
BOCTPeOOBAHHOCTh TAKOTO pEXHUMa I0Jb30BATEJNSIMU [JIsl
MO/Ie/IMPOBaHUs BO3/JENCTBUS TalaKTUUYECKUX KOCMHUYECKHX
Jydeli Ha OUOJIOTHYeCKHe O00BEeKTbl W TEXHOJOTHYECKHe
CHUCTEMBI.

Memopanzymom Kpyrioro crosa Takke 3aKpersieHa
WMHULMATHBA O CO3JaHUU TPeX MeXAYHAPOAHbIX KoJIabopalnuil
B paMKax npoekTa NICA no HanpaB/ieHUSIM NPUKJIAHBIX PaborT,
COOTBETCTBYIOIIMM Ha3HAYeHWI0 CO3/aBaeMbIX KaHajlo0B. B
eJAX peasu3alMd 3TOTO MpejJIoXKeHUs HadyaTa MpopaboTka
BXOX/IEHUS] ~ 3aUHTEPECOBAHHBIX  HAyYHbIX U  HAy4yHO-
TeXHUYEeCKUX OpraHusanuid B cocTaB KoJulabopauuil. K
HacTosIlleMy BpeMeHM Ha YpOBHe PYKOBOJCTBA psja
OpraHu3alMil MNOANMCaHbl NHCbMAa O HaMepeHUsAX MO0
BCTYIIEHUIO B KoJutabopanuu ARIADNA v Hayasy COBMECTHBIX

the radiation resistance of microchips in the energy range of
150-500 MeV/nucleon, the Station of Investigation of Medico-
Biological Objects (SIMBO) for studies in the field of life sciences
in the energy range of 500-1000 MeV /nucleon and the Station of
High Energy Investigation in Nuclear Energetic (SHINE) using
light-ion beams with energies in the range of 0.3-4.0 GeV/
nucleon.

Such a notable event as the International Round Table
"Applied Research and Innovation at the NICA Complex" held on
September 15-16, 2021, facilitated the elaboration of a scientific
programme for future research. The event brought together
more than 300 participants from Australia, Belarus, Belgium,
Brazil, Bulgaria, China, the Czech Republic, Germany, Italy, Japan,
Moldova, Romania, Russia, the RSA, the USA, Uzbekistan, as well
as from such international organizations as the European
Animal Research Association (EARA), the European Space
Agency (ESA), CERN, JINR, research institutes, R&D companies,
educational institutions, and the media. Based on the results of
reports and discussions, a Memorandum of the Round Table was
adopted. The Document reflects a considerable interest of the
scientific community in the issues of organization of applied
research at the NICA complex and the opinion of participants
about a number of strategic issues on the further development
of works. In particular, for the first time, we discussed the
possibility of implementing a special mode of acceleration of
charged particles with the fast change in the type of ions and
energies. This mode is highly requested among users for
simulating the effects of galactic cosmic rays on biological
objects and technological systems.

The Memorandum of the Round Table also formalized the
establishment of three international collaborations within the



paboT.

Bo Bropoii mosnoBuHe 2021 - Havyane 2022 ropa
OpTaHU30BaH pAJ CEMUHAPOB U JUCKYCCUOHHBIX IJIOLIAJ0K /IS
06CyxjeHust 3J1eMEHTOB NporpamMMel MPUKIAJHBIX
uccnefoBanuil Ha komiiekce NICA. MHdopManus o craTyce
paboT, cBsA3aHHbIX ¢ pa3BuTheM ARIADNA, W mepcmekTHBax
TNPOBeJIeHUS COBMECTHBIX paboT pery/isipHo AoKJaibIBajlach Ha
obmesabopaTopHbix  cemuHapax  JI®B3I OUsn u
MeXJyHapoZHbIX KoH}epeHLUsX. B mpopaboTKy HanpaB/eHUH
COBMECTHBIX PabOT OKa3ajKCh BOBJe4YeHbl Oosiee JABAJLATH
HayYHbIX M HAyYHO-TEXHWYECKUX OpraHMU3alui ToCyAapCTB-
yneHoB OUAM u gpyrux ctpaH. B yacTHOCTH, cpeAy YYaCTHUKOB
B3auUMoJeHcTBUA -  MHCTUTYT  MeJUMKO-GHOJIOrHYecKUX
npo6sem PAH, ®I'BY T'HL ®MBLl um. A.U. bypuazsaa PMBA
Poccun, UncTUTYT XuMuyeckot ¢usuku uMm. H.H. CemeHoBa
PAH (r. MockBa), ®I'BY «HMMUI] pazuosorun» MuH3gpaBa
Poccun u MPHI um. A®. Lpi6a (r. O6HUHCK), MeAULMHCKUH
yHuBepcuteT [lnoBauBa (r. IlnoBauB), MeauuuHCKUE U
dapmaneBtudeckuit yHuBepcuteT uM. H. TecTemuuany wu
[ocymapcTBeHHbIH  yHUBepcuTeT MoJoBel (. KummHzes),
Besopycckuit  rocyzapcTBeHHbIM  yHHBepcuTeT (. MUHCK),
Texnosnornyeckuit yuuepcuteT CupHes (r. CugHeit), MHcTUTYT
sanepHod ¢usuku (r. Tamkent), HIIK «ADVACAM» (r. Ilpara),
000 «C-UuHoBauum» (r. MockBa) u ap. B paboTe cocTosBIIMXCS
COBEIJAHWH N0 TeMaTHKe NPUKIAJHBIX HCCAe[OBaHUH Ha
kommiekce NICA npuHMMaNu akTUBHOE yYacTHe PYKOBOJUTENN
pAZia yKasaHHBIX OpraHM3auuii, 4dieHsl Aupexkuuu OUAY,
[lonHOMOUHBIA TpefcTaBuTeNb [IpaBuTesbcTBa Pecny6auku
Y36ekucran B OMAN b. H0ngaimes.

BaXHBIM 3/1eMEHTOM KOOpJMHALMHU JAeATeJbHOCTH BOKDYT
ARIADNA crano co3janue KomuTeTa mo NpUK/IAJHBIM
UCC/IeIOBAaHUSAM ¥ MHHOBanusM Ha kKomiuiekce NICA (Applied
Research and Innovation Committee - NICA ARIC), B coctaB
KOTOPOTr0 BOLLJIM NMPHU3HAHHble HA MUPOBOM apeHe yyeHble 10
HanpaBJ/IeHUsAM ucce0BaHUH, COOTBETCTBYIOLIUM
Ha3HAUeHHI0 CO03/laBaeMblX KaHal0B M  00J/y4aTeJbHbIX
crannui. B 3agaun NICA ARIC BXomuT cofeiicTBHe BhIpaboTKe
HAyYHO-TEXHUYECKOW TOJUTHUKH peanu3aluyd NPUKJIAJHbIX
uccaefoBanuil Ha kaHanax ARIADNA u akcmepTHas oLeHKa
NpeAI0KEeHU N 0/Ib30BaTeed 0 MPOBeJeHUU IKCIIEPUMEHTOB.

WHbpacTpykTypa A/ TNpUKJAJHBIX HCCIe[0BaHUH Ha
koMIiekce NICA 3aHMMaeT BaXHOe MeCTO B IporpaMme
cozgaBaemoro B OMAM MHHOBAaLMOHHOTrO 1IeHTpPa, BbICTYNas B
KayecTBe OAHOTr0 M3 0a30BbIX 3JIEMEHTOB HWHHOBAL[IOHHOTO

passutua MuHctuTyTa. llpepnoxeHus 1mo  AajbHeHIIEMYy
coBepLleHCTBOBaHUI  kaHasoB ARIADNA u  co3gaHuio
COMyTCTBYOLIEN T10J1b30BaTEIbCKOM MHOPACTPYKTYPBI

BKJ/JIIOYEHbI B KOHIENIKWIO HOBOro CEeMHJIETHEro IlJlaHa

passutus OUAU Ha 2024-2030 rogpl.
0.B. Fenos (¢pomo 0.B. Fenosa)

framework of the NICA project in the fields of applied research
related to the purpose of the channels being constructed. To
implement this proposal, we have started working out a process
of joining the collaborations for interested scientific and
scientific-technical institutes. To date, the management of a
number of institutes have signed letters of intent to join
ARIADNA collaborations and begin working together.

A number of workshops and discussion platforms were held
in the second half of 2021 - early 2022 to discuss the applied
research programme at the NICA complex. The status of work
related to the development of ARIADNA and the prospects for
joint work were regularly reported at general laboratory
seminars of JINR VBLHEP and international conferences. More
than twenty scientific and scientific-technical institutes of JINR
member states and other countries were involved in elaborating
areas of joint work. In particular, among the participants are the
Institute of Biomedical Problems of the RAS, Burnasyan Federal
Medical Biophysical Centre, the Semenov Institute of Chemical
Physics of the RAS (Moscow), FGBU "NMIC of Radiology" of the
Ministry of Health of Russia and A. Tsyb Medical Radiological
Research Centre (Obninsk), Medical University of Plovdiv
(Plovdiv), N. Testemitanu State University of Medicine and
Pharmacy and the Moldova State University (Kishinev), the
Belarusian State University (Minsk), the Sydney University of
Technology (Sydney), the Institute of Nuclear Physics
(Tashkent), ADVACAM s.ro. (Prague), 00O S-Innovations
(Moscow), etc. The heads of a number of these institutes,
members of the JINR Directorate, and Plenipotentiary
Representative of the Republic of Uzbekistan in JINR
B. Yuldashev actively participated in the meetings on applied
research at the NICA complex.

A significant element for coordinating activities around
ARIADNA was the formation of the Applied Research and
Innovation Committee at the NICA complex (NICA ARIC). The
Committee includes internationally-recognized scientists in the
fields of research related to the purpose of the channels and
irradiation stations being constructed. It is aimed at facilitating
the development of a scientific and technical policy for the
implementation of applied research at ARIADNA channels and
expert evaluation of user proposals for conducting experiments.

The infrastructure for applied research at the NICA complex
figures prominently in the programme of the Innovation Center,
which is under construction at JINR, being as one of the basic
elements of the Institute's innovative development. Proposals
for further improvement of ARIADNA channels and the
development of related user infrastructure are included in the
concept of the new Seven-Year Plan for the Development of JINR
for 2024-2030.

0. Belov (Photo credit: O. Belov)

HcnblTaHUA HAYAJIUCh!
We started testing!

[locsie ycrenHoN yCTaHOBKM COJIEHOM/A B MarHUTONPOBOJ,
umxkeHepamu  ASG  6bUIO  NPOBEJEHO  KOMIIBbIOTEPHOE
MOJleJIMpOBaHMe MarHUTHOro noJs. llesblo MojenupoBaHMsA
ObLJI0 ONpesieUTh BJMSHUE OTKJIOHEHWH, NMOSBUBLIMXC NPU
YCTAaHOBKe COJIEHOMJA B MAarHUTONpPOBOJ. JTH OTKJIOHEHUS
ObLIM B Npejiesiax AOMycKa U COCTaBUJIM 110 BePTHKaJIbHONW 0CH
He 6oJsiee 0,5 MM, a B TOPU30HTAJIbHON - 2,4 MM OT HOMHHAJA.
[lo unbopmanuu mnpousBoAuTess, koMnaHuu ASG, 3TH
OTKJIOHEHHs] He BHECIM KOPPEKTUPOBKU B OJHOPOAHOCTb
MarHuTHOTO 10JISl, ¥ JJONOJHUTeNbHAs I0CTUPOBKA MOJI0XKEHUS
COJIEHOM/la B MarHUTONPOBOJe He TpebyeTcs. YUMUTbIBAs 3TO,
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After the successful installation of the solenoid into the
magnetic circuit, ASG engineers performed a computer
simulation of the magnetic field. The simulation was aimed to
determine the effect of deviations that appeared while installing
the solenoid into the magnetic circuit. These deviations were
within tolerance and amounted to no more than 0.5 mm along
the vertical axis and 2.4 mm in the horizontal one from the
nominal value. According to the manufacturer, the ASG company,

these deviations did not influence the uniformity of the magnetic



coJieHou/, 6bL1 3aQUKCHPOBAH B CBOEM I0JI0XKEHUH, U Havya/1ach
TNO/ITOTOBKA K €r0 UCIbITaHUAM.

Jlo 3amycka MarHuTta B paboTy c oxyaxzaeHueM 1o 4,5 K u
Haya/la MarHUTHBIX W3MepeHUH MNpeJrojaraeTcss BbIIOJHUTD
00JIbIION LUK paboT mo cOOpKe COJIEHOMZAA U ero Y3JIOB:
NPOBECTH MCNBITAaHUA Ha MPOYHOCTb M TepPMETHUYHOCTb,
BBIIOJNIHUTb 3JIEKTPUYeCKHe TeCTbl, COOPKY M HCIBITAaHUSA
KPUOTeHHOM CHUCTeMbl, a TakXe COOpPKy W MNOAKJIYeHHe
BOZISIHOTO OXJIQXK/EHHsI CUCTeM 3JIeKTPONUTaHUs coleHoua. B
3TO#l 3aMeTKe GoJiee MOAPOOGHO GYAYT OMUCAHBI PaGOTHI MO
UCTBITAaHUSM COJIEHOMJA M KPHOTeHHBIX TPyOONPOBOZOB Ha
NPOYHOCTb U  TepPMEeTHYHOCTb, paboThl 10 MpOBepKe
11eJIOCTHOCTH CBEPXNPOBOAAIIMX Kabesell 06MOTKH COJIEHOM/a,
npoBepke  PabOTOCHOCOGHOCTH  pPa3beMoB,  JATYUKOB
TeMIepaTypbl W [JaTYMKOB HANpsDKEHUs, pacloJoKeHHbIX
BHYTPH COJIEHOUJA.

Puc. 5. [lodxatoueHue y3aa ucnslmauuii k 066éMy coseHouda u
mpy6onpogodam azomHo20 U 2eaue8020 KOHMypos.
Fig. 5. Connection of the test unit to the solenoid volume and
pipelines of the nitrogen and helium loops.

WcnplTanusi  coJieHOWJ@ — MPEANOJAralT  TPOBEPKY
BaKyyMHOro 00'beMa COJIEHOM/]A Ha repMETHYHOCTb, KOHTYpa
A30THOTO TEIJIOBOIO 3KPaHa, a TaKXKe KOHTYpa LUPKYJIALUU
’KUJIKOTO TeJMs Ha MPOYHOCTb M repMeTHYHOCTb. McnbITaHus
MPOBOAATCA BaKyyMHbIM MeTOAOM NpH (OHOBOM 3HAYEHHU
TevercKaTesis He xyxe, 4eM 2-108 mGapJi/c u npu faBieHun He
Bbilte, yem 5-10% m6ap B o6beme coseHouga. [laHHbIE
Tpe6GoBaHUS  3aJaHbl  TPOM3BOJUTEJEM U  NO3BOJSIOT
onpesieNuTh  AaXe  He3HAuuTeJbHble Teud. [IpoBepka
IIeJIOCTHOCTH BaKyyMHOTO 00beMa COJIEHOWJA MPOBOAMJIACH
06/1yBOM rejiieM CHAapy»KH BCEX CBAPHBIX IIBOB, @ TAKMKE TJIyXUX
¢saHLEB, KOTOPBIE OBUIM YCTAaHOBJIEHBI BMECTO TPAHCIOPTHBIX
WTHPTOB, MPEAOXPAHSIOIMX BCe BHYTPEHHeE 060py/0BaHUE,
TEIJIOBbIE MOCTBI, OMOpPbl W TPybGOmpoBoAbl (Bce 3TO B
JIOKyMEHTaxX Ha3bIBaeTcsl «cold mass») OT NMOBpeX/JeHHUs NpH
TPAaHCIOPTHPOBKe. B ciyyae momajjaHuss requss B
OTKayMBaeMbld 0O'BEM, MOJIEKY/bl Teaus JeTeKTUPYIOTCS
TeyenckareseM. /Iy NpOBEPKH HAa FepPMETUYHOCTb a30THOTO U
reJINeBOT0 KOHTYPOB, BHYTPb KaX/{0r0 U3 HUX NMOZAAETCS reJui
naBsieHreM 10 u 25 6ap, COOTBETCTBEHHO. B ciiyyae Teuw resvii
TaKXKe IMOM3JeT B OTKAaYMBaeMbld 00beM, W Te4b OyAeT
o6Hapy»xeHa. CTOUT OTMETHUTb, YTO JjaB/eHNe NPU UCIBITAHHUSAX

npeBblllaeT pa6oyee B 1,5 pasa, 4YTO TOBOPUT O
JIONOJIHUTEJIbHOM ~ 3amace  OpPOYyHOCTH  u3fenus. [
NpOBE/IeHUs UCNBbITAHUK, cujJaMu CcoTpyAHUMKOB HIOMJ,

3aHATBHIX Ha UCHBITAHUAX COJIEHOUQ, MPHU YIaCTHH KOJIJIEer U3
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field, so there was no need to perform additional adjustment of
the solenoid position in the magnetic circuit. Taking this into
account, the solenoid was installed in its position, and we
started preparing for its testing.

Before the magnet is put into operation with cooling up to
4.5 K and we start performing magnetic measurements, we
should carry out a lot of work on the assembly of the solenoid
and its elements. We should conduct strength and leak tests,
perform electrical tests, assemble and test the cryogenic system,
as well as assemble and connect the water cooling of the
solenoid power supply systems. Further below we provide more
detailed information on testing the solenoid and cryogenic
pipelines for strength and leakage, checking the integrity of
superconducting cables of the solenoid winding, testing the
performance of connectors, temperature and voltage sensors
located inside the solenoid.

The solenoid tests involve checking the vacuum volume of
the solenoid for leakage, the nitrogen thermal shield loop, as
well as the loop of liquid helium circulation for strength and
leakage. These tests are performed using the vacuum method at
a background value of the leak detector of no worse than 2:10-8
mbarl/s and at a pressure not exceeding 5-10* mbar in the
solenoid volume. These requirements are given by the
manufacturer and allow us to determine even minor leakage. We
have tested the integrity of the vacuum volume of the solenoid
by blasting from the outside all the welds, as well as the blind
flanges that were installed instead of transport pins with helium.
These pins protect all internal equipment, thermal bridges,
supports and pipelines (all this is called "cold mass" in the
documents) from damage during transportation. If there is any
helium in the pumped volume, the helium molecules will be
detected by the leak detector. To test the nitrogen and helium
loops for leakage, helium is supplied inside each of them with a
pressure of 10 and 25 bar, respectively. In case of leakage,
helium will also get into the pumped volume and we can detect
the leakage. It is worth noting that the test pressure exceeds the
working one by 1.5 times, which indicates an additional margin
of strength of the product. Employees of MPD Scientific and

Fig. 6. Testing and tuning of the vacuum solenoid system.
Puc. 6. HcnbimaHust u Hanadka 8akyyMHoUl cucmeMbl o1eHouda.



JlabopaTopud HEeHUTpOHHON OU3MKM Oblia pa3paboTaHa H
corjjacoBaHa ¢ ASG cxeMa WCObITAHMHA W HW3TOTOBJIEH
UCNBbITaTeNbHBIA CTEHJl, BKJIYAIOMUA B cebsd BaKyyMHOe
o6opyZioBaHWe,  MpeJOXpaHUTeNbHble U  YIpPaBJSIOLHe
KJamnaHbl, TEPeXOJAHUKH W  GJIaHIEeBble  COeJMHEHUS

MOJIK/TIOUEHUS] CUCTEMBI K HCHbIThIBAeMOMy o6beMmy (Puc. 5).

HAcnbiTaHa W ajanTUpoBaHa IOf HUCIBITAHUS BaKyyMHas
cucremMa coneHouga (Puc. 6). CekTopoM HWHXeHEpHOH
nojzepkkd MPD paspa6oraHa mporpaMMa aBTOMaTHYeCKOTO
yIpaBJieHUsl BAKyyMHO# CUCTEMOM, peJ0TBpPalLalollell BbIX0J,
U3 CTpOs 000pPYAOBAHMS WM Pa3repMeTH3aLHI0 COJEHOH/A B
npoLecce UCIbITAHUH.

WcnbiTaHUs MPOBOJUINCH CUaMu crendaauctos OUAN B
NPUCYTCTBUU HHCIeKTOpa oT ASG. A cTapT 3TUM UCHBITaHUAM
pan pupexkrop OUSAU Tpuropuit BnagumupoBud TpyGHUKOB
(Puc. 7).

[lo pe3ynbraTaM HCIOBITAHWUE ObUIO YCTAHOBJIEHO, YTO
BaKyyMHbIii 00bEM M YCTAHOBJEHHble Ha TOpuax (JaHIbI
repMeTuyHbl. Takke TeCT Ha YTEYKy YCIEIIHO Mpolen M
rejueBblil KOHTYp. OfHaKO a30THBIM KOHTYp HCIBITAaHUS He
npowes. Cnenupanucramu OUSIM 6Gblia oGHapyKeHa Tedb
KOHTypa a30THOTO 3KpaHa. B pesysnbraTe moucka Teub Gblia
oOHapykeHa Ha TpOWHHMKe, B MecTe MaWKH MeJHOT0

Tpy6onposoaa. CoBMecTHo crnenuanucramMu ASG u OUSAU Gbina
pa3paboTaHa W CoOrJlacoBaHA MNpOrpaMMa peMOHTa Tedd. B
MOC/e/ICTBHE Te4b OblIA OTPEMOHTHUPOBAHA, a IOBTOPHBIE
UCNBbITaHKs MOKa3aJd TepMEeTHYHOCTb KOHTYpa B Mpejeax
3aJJaHHBIX mapameTpoB (Puc. 8).

Puc. 8. J/lokanuzayus (caesa) u pemonm (cnpasa)
A30MHO20 KOHMYpPa Mena08020 IKPAHA COACHOUOA.
Fig. 8. Localisation (left) and repair (right) of
the nitrogen loop of the solenoid thermal shield.

KpOMe UCIBITAHUM Ha NPpOYHOCTb W TE€PMETUYHOCTD,

creqyaaucTaMyu rpynmbl NO2 3aliuThl 3J1EKTPOTEXHUYECKHUX
ycTpocTB  moj  pykoBoacTBoM — ®uumnmoBa  Hukosas
AHaToJ/ibeBUYa ObIIH MPOBE/IEHBI ¥ 3JIEKTPUIECKUE UCTIBITaHHSI
11eJIOCTHOCTH CBEPXIPOBO/SIEH 0OMOTKH COIEHOK/IA, a TaKKe
OTCYTCTBHUSI KOHTaKTa 0OMOTKH U Kopiyca cojieHouza (Puc. 9).
B 3T0 ke BpeMs CIELMAJUCTbl CEKTOpa HWHXKEHEePHOU
noagepxku  MPD  ormena  HI30OMJ|  coBMecTHO ¢
npeactaButesaMd  ASG  IpoBepusid  PabOTOCIOCOGHOCTH
pa3beMOB, PacMoJIOXKEHHBIX HA TOPIlAaX COJIEHOU/IA, OT KOTOPBIX
WAYT yOpaBJsiiolide ¥ “HGOPMALMOHHbIE CUTHA/BI B CUCTEMY
KOHTDOJISI ¥ ynpaBjieHus. JaTYuKd TeMIepaTypbl ¥ JaTYMKH
HanpsoKeHUs1 6bUTM TaK)Ke MpoBepeHbl. CTOMT OTMETHUTh, YTO
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Puc. 7. Cmapm ucneimaHuii Ha 2epmemu4Hocms daem
dupexmop OHAH Tpy6Hukos [B. (cnpasa), K. PocoH - Haua/1bHUK
cekmopa uHxceHepHol noddepcku MPD (caesa).

Fig. 7. JINR Director Grigory Trubnikov gives start to leak tests
(right), Krystian Roston - head of Engineering Support
Sector of MPD (left).

Experimental Department, taking part in the solenoid testing,
together with their colleagues from FLNP and ASG had
developed a plan for conducting the tests. A test bench was also
produced, including vacuum equipment, safety and control
valves, adapters and flanges for connecting the system to the

tested volume (Fig. 5). The vacuum solenoid system had

been tested and adapted for testing (Fig. 6). MPD

Engineering Support Sector had developed a programme for

automatic control of the vacuum system that prevents

equipment failure or solenoid loss of sealing during testing.

JINR specialists conducted the tests in the presence of
inspector from the ASG company. The start of the tests was
given by JINR Director Grigory Trubnikov (Fig. 7).

The test results showed that the vacuum volume and the
flanges installed at the ends are sealed. The helium loop also
successfully passed the leak test. However, the nitrogen loop
failed the test. JINR specialists discovered a leakage in the
nitrogen shield loop. As a result of the search, a leakage was
found on the tee-joint, in the welded joint of the copper
pipeline. ASG and JINR specialists jointly developed a
leakage prevention programme. Subsequently, the leakage
was stopped, and repeated testing showed the sealing of the
loop within the specified parameters (Fig. 8).

In addition to strength and leak tests, the specialists of group
No.2 Protection of Electrical Devices, supervised by Nikolai
Filippov, conducted electrical tests of the integrity of the
superconducting solenoid winding, as well as the absence of
contact between the winding and the solenoid surface (Fig. 9).

At the same time, specialists of MPD Engineering Support
Sector of MPD SED, together with ASG representatives, tested
the performance of connectors located at the ends of the
solenoid, from which control and information signals are
transmitted to the monitoring and control system. Temperature
and voltage sensors were also tested. It is worth noting that it
was painstaking and responsible work. In total, about 450 cables



3TO 6bl1a KPONOT/IMBas U OTBETCTBEHHas paboTa. Bcero 6b110
npoBepeHo okoJio 450 kabesedl Ha LEJOCTHOCTb. B Xoxe
MPOBEPKU Pa3beMOB GbLJIO ONPEAENEHO, YTO OAUH U3 PAa3bEMOB
BBILIEJ M3 CTPOs U IOJJIEXUT 3aMeHe. PaGoThl 10 3aMeHe
pa3beMa OblIM BbINOJNHEHb! cnenuanucraMu ASG (Puc. 10).
[loBTOpHAs TpoBepKa MOC/Je 3aMeHbl II0Kasana, 4TO BCe
JATYUKU U pa3beMbl HAXOAATCS B PaGoyeM COCTOSTHUH.

Kpome TOro, mpojo/nKalTcd paboThl B MOMELIEHUSX,
NPUMBIKAIIKUX K TOHHEN0 yckopuTeas. TaM noApsijuyuKamu,
noz Hagsopom OKC u npukpemieHHBIX coTpygHukoB OWAY,
MPOJIOJKAETC MOHTX CHUCTEMbl BOJSHOTO  OXJIAX/EHHS
3JIEKTPONIUTAHUS  COJIEHOHWZA M €ro  KOPPEKTHPYIOLIUX
KaTylleK. XJaJareHToM KOHTypa  OXJaxJeHus GyAeT
JleMUHepaJM30BaHHasl BOAA, LUPKY/IUPYyOLas N0 3aMKHYTOMY
KOHTYpy. TemsiocbeM GYAET HPOUCXOLUTb B IJIACTHHYATBIX
TeNJI000MeHHHUKaX.

Puc. 10. 3amena sblwedwezo us cmpos pasvema.
Fig. 10. Replacing the failed connector.

B 6Gmkaiiiiee BpeMsl HayHeTCS MOHTAX CJIaGOTOYHBIX
Kabesiell cojieHoMJa C TOCHEAYyOLIed TPOBEpKOM  MX
paboTOCnOCOGHOCTH. [locne NpoBe/ieHus NpOBepKU
MOHTa)XHble Jieca BOKPYT coJieHOMJa GYAYT pa3oOpaHbl, M
HayHeTcs CcOOpKa MarHUTONpPOBOZAA (YCTaHOBKA OMOPHBIX
KoJIell, a Takxe 6aJoK) 6e3 BepxHel 0Gasku, KoTopas Oyjer
yCTaHOBJIEHA B MOC/TeAHUH MOMEHT, N0C/Ie YaCTUYHON COOpKH
y3/1a MOAKJIIYeHHsl TPyOONPOBOAOB OXJNaX/EeHUS COJIEHOHU/a,
CBEPXMPOBOJANIIMX Kabesed W BaKyyMHOW pyballku K
KOHTpoJbHOMY /lproapy. [locie c6opku GyayT NPOBOAUTHCA
paboTbl 10 HW3MEPEHUI0 TMOJIOXKEHUS] BCeH KOHCTPYKLMH
(MarHUTONpOBOJ, + COJNIEHOMJ) AJi UTOrOBOTO OIpejeeHHs
OTKJIOHeHUH. [lapayiebHO ¢ 3TOH paGoTOH cHenuasMcTaMH
OUAN coBmMectHo ¢ ASG mpoBoguTcs pa3paboTka U
COrJacoBaHMe MIaHa paboT Mo COOpKe KOPPEKTHPYIOLIUX
KaTylleK MarHMTa M HX YCTaHOBKM B TMoJjwoca. Bce
BBIIIEONMCAHHbIE PAOOThI IJIAHUPYETCs IPOBECTU BeCHOU 2022

roga.
K.A. Myxun
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Puc. 9. [Iposepka yesocmHocmu ceepxnpogoosuyux
kabesiell 06MOMKU COEHOUOA.
Fig. 9. Testing the integrity of superconducting cables of the
solenoid winding.

were tested for integrity. While testing, we determined that one
of the connectors had failed, and ASG specialists replaced it
(Fig. 10). A follow-up testing showed that all the sensors and
connectors were fully operational.

In addition, we continue working in the buildings adjacent to
the accelerator tunnel. There, contractors, supervised by CCD
and the responsible JINR employees, continue to install the
water cooling system of the solenoid power supply and its
correcting coils. The coolant of the cooling loop will be
demineralised water circulating in a closed loop. Heat removal
will take place in plate heat exchangers.

In the near future, we plan to install low-current solenoid
cables and test their performance. After testing, the scaffolding
around the solenoid will be disassembled and the assembly of
the magnetic circuit (installation of support rings and plates)
will begin without the upper plate. This plate will be installed at
the last moment, after partial assembly of the connection unit of
the solenoid cooling pipelines, superconducting cables and the
vacuum jacket to the control Dewar. After assembly, we will
measure the position of the entire installation (magnetic circuit
+ solenoid) for the final deviations. At the same time, JINR and
ASG specialists, are jointly developing a work plan for the
assembly of correcting magnet coils and their installation into
the poles. All the above work is planned to be carried out in
spring 2022.

K. Mukhin
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