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Yeaoicaemuvie yumamenu!

[lepes Bamu nepBblit BeIMycK MHGOpMALU-
oHHoro 6toseTeHss «NICA Bulletin». Hanuuue
nepuoaudeckoil uMHbopMauuu no  ¢uar-
MaHCKOMY MexJAyHapoiHoMy mnpoekty OWUAU
«Kommiexkc NICA» BocTpe6OBaHO CTpaHaMH-
ydacTHunamMu OUAU, MexayHapoAHBIMU KOJI-
nabopayusamu IlpoekTa, ¥ HaydHOH o6Ie-
CTBEHHOCTBI0. Mbl BBICTYNUI/IN C UHULIUATUBON
HavaTbh ¢ uioHd 2020 roja peryiaspHoe H3ja-
HUe 3Toro GroJuleTeHs. B HeM GyayT oTpaxaTs-
cs1 HauboJiee 3HAYMMble COOBITHS, CBA3aHHbIE C
peasuzanueit npoekta «Kommiekc NICA». Ml
HaJieeMcs, YTO 3TO OyJeT MHTEepecHO HalluM
YyTaTeNssM U TeM, KTO Hac MOAJepXUBaeT.
[lepBelii Gros1eTEHD GbLT HOATOTOB/IEH NIPU AKTHB-
HoM ydactuu AB. Byrenko, H.A. MosokaHoBOH,
J.B. Tlemexonoa, l0.K. [loTpeGeHuKoBa,
AI0. Paccaposoii u AQO. CuzoprHa.

Pykogodumew [Jupexyuu npoekma NICA
I'B. Tpy6Huko8

Pykosodumenw npoexkma NICA

B./l. Kexenudse

Dear readers!

Here is the first issue of the NICA Bulletin.
The availability of periodic information on the
JINR flagship international project “NICA
Complex” is in demand by the JINR member
states, international collaborations of the
Project, and the scientific community. We took
the initiative to launch the regular publication
of this Bulletin starting in June 2020. It will
reflect the most significant events related to the
implementation of the NICA Complex project.
We hope that this will be interesting to our
readers and those who support us. The first
issue of this bulletin was prepared with the active
participation of A. Butenko, N. Molokanova,
D. Peshekhonov, Yu. Potrebenikov, A. Rassadova
and A. Sidorin.

The leader of the NICA Project Directorate
G. Trubnikov

The leader of the NICA Project

V. Kekelidze

O nepBom 3aceganuu Komurera no oneHke
pacxoaoB U rpaduka peajsiu3anuy NpoeKTa
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On the first meeting of the Cost and Schedule
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Ha Hos6pbckod ceccun  Komuteta

MIOJTHOMOYHbIX
npexacraButeser (KIIIT) npaButesbCcTB cTpaH-ydactHun OUAN
U Ha JekabpbckoM 3acesanuu Hab6ustogatenbHoro CoBeTa

states

In 2019, at the November session of the Committee of
Plenipotentiaries of the governments of the JINR member
(PPC) and at the December meeting of the



npoekta «Kommiekc NICA» B 2019 roay ObLIM NOPHUHATHI
pelieHdsi o co3JjaHuM KoMmuTeTa MO OLEHKE pacxofoB U
rpaduka peanusanuu npoekra «Kommaekc NICA» (Komuret) u
YTBePKJeH ero coctas. B cocraB KomuTeTa BOIILIM H3BECTHBIE
eBpOMNeCKUe U POCCUUCKUH yueHble, UMelolie 60/bLION ONbIT
B pea/u3alluy KPYyNHbIX HAyYHbIX poeKToB: Fernando Ferroni
(INFN, Italy) - npedcedamenv; Frederick Bordry (CERN); Luisa
Cifarelli (University of Bologna, Italy); Joachim Mnich (DESY,
Germany); Latchezar Kostov (BNRA, Bulgaria); Eliezer Rabinovici
(Racah Institute of Physics Hebrew University of Jerusalem,
Israel); Jleonud Baadumuposuu Kpasuyk (MU PAH, Poccus).
3azaun KoMmuTeTa - MOHUTOPHMHI XOAa peaju3alyy MpoeKTa
«Kommiekc NICA» B yacTu opraHu3anuu paboT, BbIIOJHEHUS
IJIAHOB U ONTHMAJbHOTO PAacxo/i0BaHUsl pecypcoB. Komuter
NPOBOJUT peryspHble 3acefjaHus (ABaXABI B Tof) U
NOATOTaBJMBAET OTYETHI U pEKOMEeHJali1H.

[lepBoe 3acesanue Komurera npouuto 24-26 ¢espans 2020
roga B I. /lybHe B OJIHOM COCTaBe, BKJIl0Yas JIBYX y4aCTHHUKOB,
NOJKJ/IIOUMBIIMXCS B pexuMe BUJeokoHbepeHIMU U3 UTaiuu u
CLIA. B mepBblii feHb 6Gbl1a OpraHU30BaHA 3IKCKYpCHUs Ha
o6bexThl NICA u 6buUM TIpefcTaBjeHbl WHGOPMAlMOHHbIE
JOKJIaJibl 10 OCHOBHBIM pasfiesiaM NpoeKkTa. Bropoit neHb 6bL1
TNOCBALIEH JleTaJIbHOMY aHa/IU3y X0/ia peaau3al iy NpoeKTa Mo
KaX/[OMy M3 OCHOBHBIX OO'bEKTOB, @ B 3aKJIIOUUTEJNbHbIN JleHb
Ha 3aKpbITOM 3acefaHuM KoMuTeTa OblI MOATOTOBJEH U
COIJIaCOBaH ero OTYET ¥ peKOMeH/Jal[|H.

B oTueTe O6bLIO yro «Kommekc NICA»
npeAcTaBaseT COG0H MaclITaGHbI aMOULMO3HBIA IMPOEKT,
3alyCcK KOTOPOro 3alJlaHupoBaH Ha KoHel 2022 roza. Komurer
KOHCTaTHPOBaJ CyLleCTBEHHBbIH MPOTpecc M0 BCEM OCHOBHBIM
pasjiesnaM NpoeKTa U 6GoJblliKe JOCTHXKEHHs, UMeIoLMecs Ha
JJaHHbI MOMEHT.

Komuter orMeTtus, 4to pykoBoAcTBO mnpoekta NICA u
Y4aCTHUKM NOHHMMAIOT CJIOKHOCTb NpPOEKTa W, B OCHOBHOM,
CHPaBJAITCA C TOCTAaBJIeHHBIMU 3ajadaMu. Kaxjaa rpymnna
y4aCTHUKOB KOHTPOJMPYeT X0Z paboT MO CO3/jaHUI0 00bEKTa,
32 KOTOpbI OHa oTBeyaeT. TeM He MeHee, HeCMOTpsl Ha
BIEYAT/ISIOIUNA POrpecc, JOCTUTHYTHIM 3a MOC/Te[HUE TOABI,
KomuTeT KOHCTAaTHpOBaJ, 4YTO JJs JIOCTHXKEHHUS LeJH,
NpOBe/ileHUs] MeEPBbIX CTOJNKHOBeHMH B KoHLe 2022 roja,
TpebyeTcsl 3HauMTeNbHAs HHTeHCUQUKaLys ycuauil. KoMutet
JaJl peKOMeHJAlMU N0 CTPYKTYPHOH JopaboTKe ympaB/eHUs
NpOeKTOM M 0003HAUYWJ OCHOBHble 3ajJjaud, Ha pelleHUU
KOTOPBIX CJIeJIyeT COCPeJ0TOUUTHCS NPex/ie BCEro.

KomuTeT npusHasi, 4yTo 6bLIa IpofieaHa 6osibluas paboTa B
Xo/le IO/rOTOBKH COBEIaHus, U BbIpa3uJl 6J1aroJapHOCTb BCEM,
KTO NMPUHAM B 3TOM yyacThe. 0coO6eHHO BBICOKO OBIJIM OLleHEeHbI

OTMEYEHO,

NPO3pPavYHOCTh Tnpe/icTaBJeHHOH MHbOpMaL U "
NPOAYKTUBHBIM 00MeH MHEHUSAMHU. KOMHUTET TakXe OTMETU
KoJIOCCa/lbHble  ycuiud,  npejgnpuHateie  OUAW  paa

NpeoJioieHNs] TPYAHOCTEH IJIAHUPOBAaHUA M (QUHAHCOBBIX
npo6JieM, BO3HUKAKOLIKMX NIPU Peaju3alii TaKoro CJA0XKHOIo U
TNepCeKTUBHOIO MPOEKTa, BbIpasuJ CBOe 00liee NMO3UTUBHOE
MHeHHe, 103paBUJ UHCTUTYT ¢ JOCTUTHYTHIMH pe3y/IbTaTaMU
Y [IOXKeJ1aJl yerelnHoro 3aBepuieHus npoekta Kommiekc NICA.

B./l. Kexenudze

Supervisory Board of the NICA Complex project, decisions
were made on the establishment of the Cost and Schedule
Review Committee of the NICA Complex Project
(Committee) and its composition was approved. The
Committee was composed of well-known European and
Russian  scientists ~ with experience in
implementing large scale research projects: Fernando
Ferroni (INFN, Italy) - Chairman; Frederick Bordry (CERN);
Luisa Cifarelli (University of Bologna, Italy); Joachim Mnich
(DESY, Germany); Latchezar Kostov (BNRA, Bulgaria); Eliezer
Rabinovici (Racah Institute of Physics Hebrew University of
Jerusalem, Israel); Leonid Kravchuk (INR RAS, Russia). The
tasks of the Committee are to monitor the implementation
of the "NICA Complex" project in terms of the organization
of the work, plan performance and optimal use of the
resources. The Committee meets regularly (twice a year)
and prepares reports and recommendations.

The first meeting of the Committee as a whole was held
on February 24-26, 2020 in Dubna, including two
participants who participated by videoconference from Italy
and the USA. On the first day, a tour of NICA facilities was
organized and information reports on the main blocks of
the project were presented. The second day was devoted to
a detailed analysis of the progress with the project
implementation for each of the main facilities, and on the
final day in a closed meeting, the Committee prepared and
agreed on its report and recommendations.

The report noted that the NICA Complex is a large and
ambitious project which is expected to start in the fall of
2022. The Committee noted as well significant progress in
all the main parts of the project and the great current
achievements.

The Committee noticed that the NICA management and
teams understand and do handle the complexity of the
project. Each team is aware of the planning of the
equipment it is in charge of. The Committee noted that
despite the impressive progress over the last years a
significant increase of efforts is required to meet the goal of
first collisions at the end of 2022. The Committee made
recommendations on the structural refinement of the
project management and outlined the main tasks that
should be addressed first.

The Committee acknowledged how much work was done
in the preparation of the meeting and gratefully thanked
everybody involved. The total transparency of the
presentations and the fruitful conversations that went along
particularly appreciated. The Committee also
acknowledged the amazing efforts made by JINR to meet the
time and cost constraints of such a challenging and
promising endeavor and expressed its overall positive
consideration, congratulating the Institute for its ongoing
commitment and encouraging it at the same time for a
successful completion of the NICA Project.

extensive

were

V. Kekelidze
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I‘epMaHnﬂ CTAHOBHUTCA NNOJIHONMIPABHBIM VYACTHHKOM

npoekrta «Kommiaekc NICA»

Germany becomes a full member of the “NICA Complex” project

6 ¢eBpansg 2020 roga B MockBe COCTOSIUCH O4YepesiHbIe
«3uMHUe cayianus [ebMroJibl acconuanuu». Ha nossx storo
COOBITHSl B TOPXKECTBEHHOH O6GCTaHOBKe COCTOSJICA OOMeH
JOKyMeHTaMU Mexay TnpeJiCTaBUTENAMU lleHTpa
UCC/eJOBAaHUI TsKesnblx HOHOB uM. [esnbmrosbua (I'CHA) u
06 beJUHEHHOTO UHCTUTYTA AZiepHbIX uccaefoBanuil (OUSAN) u
TeM CcaMbIM ObLIO akTyanusupoBaHo CorsauleHHe Mexay
3TUMHU HAy4HBIMU LieHTpaMu. JTo CorsiauieHue, MOAMMCAHHOE
mupextopamu [CU u OWAH, mpodeccopom II. [xybennnHo u
akazieMuKoM B.A. MaTBeeBbIM, OTKpBIBAeT AOPOTY /11 y4acTHs
Hay4HbIX opraHusanui
[epmanuu B peanu3anuu
npoekta «Kommmekc NICA».
Pa6oTel, mnpoBOAHMMBIE B
paMKax Coryamenus,
koopguHupytorca ['CU  u
buHaHCHpytoTCA Depe-
paJbHbIM  MHHHCTEPCTBOM
006pa3oBaHUsI U HayKH
[epmanum.

B./l. Kexeaudse

On February 6, 2020, a regular Helmholtz-Wintergesprache
event took place in Moscow. On the sidelines of this event, in a
solemn settings atmosphere, an exchange of documents took
place between the representatives of the Helmholtz Centre for
Heavy lon Research (GSI) and the Joint Institute for Nuclear
Research (JINR) and thereby the Agreement between these
scientific centers was actualized. This Agreement, signed by the
directors of GSI and JINR, Professor P. Gubellino and
Academician V.A. Matveev, opens the way for the participation of
German scientific organizations in the implementation of the
“NICA Complex” project.
The work carried out
under the Agreement is
coordinated by GSI and
funded by the Federal
Ministry of Education
and Research of
Germany.

HELMHOLTZ

HELMHOLTZ

V. Kekelidze

TopacecmeeHHbili 06mMeH nodnucaHHbiMu dokymenmamu CozaauieHus o compyoruvecmee mexcdy I'CH u OUAH
Solemn exchange of signed documents of the Agreement on Cooperation between the GSI and JINR

Pa3BuTHE YCKOPUTEJLHOTO KOMILJIEKCA
Development of the Accelerator Facility

Bycmep npoekma NICA // NICA Booster

YckopuTenbHblt Kommiekc JIOBI mepexuBaeT ofuH U3
KJIIOUEeBBIX 3TANOB B CBOeH M3HU. Kak 6bl HM Oblia BakHA
NporpaMMa HayyHbIX HCCIe[l0BaHUN Ha KoJIalZiepe, OH, B CUJIY
NpPUHIMIA CBOEH pabOTh, HUKOrAA He OyAET OCHOBHBIM
notpebuTeseM YCKOPeHHbIX My4koB. [lpu onTHMaibHON
HacTpolike Ha 3amoJjiHeHWe KoJjel Kosutalzepa O6yneT

The LHEP accelerator complex is currently undergoing one
of the key stages in its existence. The scientific research program
at the collider is very important, but it will, by virtue of its work,
never be the main user of accelerated beams. At optimal setting,
no more than 10% of beam time will be spent on filling in the
collider rings. The remaining 90% of the time of the accelerator
complex run will be spent on fixed-target experiments, mostly at
the channels of the beams extracted from the Nuclotron. It is the
diversity, stability, quality and cost of the extracted beams that
will determine the attractiveness of the NICA complex in the
eyes of the main users. There are three major works to be
completed early next year, which outcome will determine the
brand of the accelerator complex decades ahead.

First, it is the commissioning of the Booster. This task was
left to us by those scientists who developed the Heavy lon
Accelerating Complex (HIAC) project at LHEP in the early 1980s.
In addition to the main synchrotron - the Nuclotron, the project
included a new linear heavy ion accelerator and booster. During
the Nuclotron construction there was not enough resources to
implement the project in its entirety. Despite the economic
situation, the elaboration of the booster did not stop: in the '90s



pacxofoBaThcs He GoJiee 10% nmy4ykoBoro BpeMeHH. OcTanbHbIe
90% BpeMeHM CeaHCOB YCKOPUTEJNbHbIM KOMILJIEKC O6yaeT
paboTaThb Ha SKCNEPUMEHTHI C PUKCUPOBAHHBIMY MULIEHAMHY, B
OCHOBHOM Ha YCTaHOBKAX, pasMelleHHbIX Ha KaHaJlax
BbIBeJleHHbIX U3 HykJloTpoHa nmy4koB. MeHHO pasHoobpasie,
CTabMJIBHOCTb, KaUECTBO U CTOMMOCTb BbIBEJIEHHBIX MYYKOB U
OyAyT OmpelensTb NPHUBJIEKATeNbHOCTh Komiiekca NICA B
IJIa3aX OCHOBHBIX NOTpebuTesell. B Havase crepyromero roga
JIOJDKHBI OBbITb 3aBeplieHbl TPU KpyNHble pabOThl, pe3y/bTaT
KOTOPbIX Ha JleCATWJETUS BIepeJ, ONpeAe]UT  JIULO
YCKOPHTEJIbHOT0 KOMILJIeKCa.

Bo-nepBhIx, 3TO BBOJ B 3KCIayaTaluio bycrepa. 3ta 3ajaya
0CTaJlach HaM B HaCJe/CTBO OT TeX YYeHbIX, KOTOpble B HaYale
80-x paspabarbiBaau B JIB) mOpoekT YcKOpHUTENBHOro
KoMmIiekca Tskesbix HOHOB (YKTH). Kpome ocHoBHOro
CUHXPOTpOHA - HyKJI0TpOHa, NPOeKT BKJII0Yas B Ce6s1 ¥ HOBBIH
JIMHEHHBIH YCKOPUTENb TXKeNbIX HOHOB M Oycrep. [lpu
co3fianun HykJOoTpoHa NpOCTO He XBaTWJO peCypcoB JJd
peanu3alyy NpOeKTa B MOJHOM 06'beMe, BO MHOTOM C 3TUM U
CBfI3aHbl Te TPYAHOCTH, KOTOpPble MPHILIOCh eMy NPeOoA0JieTh
Ha NMyTH B Hayky. HecMOTpsl Ha 9KOHOMHYECKYI0 OOCTaHOBKY,
paspaboTka 6ycTepa He IpeKpallajack: B [eBSHOCTble U
HayaJle HyJIeBbIX ObLIM IOCJIe[0BaTeJbHO NOATOTOBIEHbl TPH
npoekTa 6ycTepa HykjioTpoHa, KOTOpble OTIMYAJUCh IO
napameTpaM, 3ajjayaM M pasMelleHHI0 3TOM ycTaHOBKHU. Ho
TOJIbKO Hayaso mpoekTa NICA mo3BoJiusio nepeBecTd paboTy B
NPaKTHYECKYI0 M10cKoCcTb. CoBpeMeHHble apaMeTpbl bycTepa
6bL1M 3aduKcHpoBaHbl B TeXHUYECKOM MpOeKTe KOMILIeKca
NICA, yrBepxzaenHoM B 2015 roxy (c 3TOoro MoMeHTa €ro
Ha3BaHHe CTaJ0 HAYMHATHCA ¢ 60J1b10H 6ykBbI). K koHIy 2019
rofa OblIO 3aBepIIEHO H3TOTOBJEHHWE OCHOBHBIX CHUCTEM U
aneMeHTOB Bycrepa. Bce ajieMeHTbl MarHUTHO-KPHOCTATHOH
cucTeMbl ObLIM TlepeBe3eHbl B TYHHeb (a BycTep, nepumeTpoM
210 MeTpoB, pacmojaraeTci BHYTPU ApMa MarHuTa
CunxpocdasotpoHa). 23 aekabps 2019 roga 6bl1a 0PUIHATBHO
HayaTa MOpoLeAypa MOITalHOrO TEeCTUPOBAaHUA W BBOJA B
IKCIUIyaTalldl0 CUCTeM YCTaHOBKM. K HacToslieMy MOMeHTY
BbICTABJIEHbl U OTBHIOCTUPOBAHbI BCe 3JeMEeHTbl MarHUTHON
ONTHKH, HAa 3KBUBaJIEHTHOHN Harpy3Ke UCMbITaHbl XU HACTPOEHbI
CUCTEMBl WX 3JIEKTPONMTAHUS M 3allUThl, OCYI|eCTBIEHA
NpOBOJKA MNMy4YKa [0 KaHaly TPAHCIOPTHUPOBKH OT HOBOTO
JIMHEMHOTO  yYCKOPHUTEJS TSDKEJNbIX HMOHOB, HCIBITaHbl U
Haxo/fITCS Ha CBOMX IUITATHBIX MECTaX YCTPOWCTBA MHMKEKLUU
Ny4yKa, BbICOKOYACTOTHbIE  YCKOPSIOLIME
CTaHLUY, cucreMa 3JIEKTPOHHOTO
OXJIaX/IeHHU, 3aKOHYEeHa npoBepKa
TPy6ONPOBOAOB JKUAKOIO a30Ta U TeJus.
[lpousBoguTcs  mo3TamHasg  cbopka |
npoBepKa Ny4KOBOW KaMmepbl. B Guinxaiiiiee
BpeMsi BycTep mpuMeT mnepBblil NyuyoK, a B
c/efytolleM rofly oH BMecTe ¢ Hyk/ioTpoHOM
HayHeT paboTy MO0 YCKOPEHHUIO TKENbIX
VIOHOB /11 TOTpebuTeIek.

Ecnmu s yckopuTenss paboTa ¢ MyvyKoM
3aBeplIaeTCd CUCTEMOM MeJJIEHHOTO BbIBOAR,
TO notpe6uTesb noJiyyaeT Ny40K,
npulefIIMA K  HeMy 10  KaHal1y
TpaHcnopTUpoBKH. [loaTomy BTOpas 3ajaya,
pelraeMass  cedyac Ha  YCKOPUTEJNbHOM
KOMILJIEKCE - 3TO CO3JjJaHHe COBPEMEHHOMN
CUCTEMBI KaHaJIoB TPaHCIOPTHPOBKH
BbIBe/IeHHBIX My4yKoB. [lociefiHue TOABI

OcHoeHoe 06opydosaHue 8bicokogoabmHol nodcmarnyuu [1C-K
Main equipment of high voltage substation PS-K
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[Ipoyedypa Ha4aa Yukaa MeXHOI02UYeCKUX UCNbIMAHULL cucmem
Bycmepa // Booster technological commissioning procedure

and early 2000s, three project designs of the Nuclotron booster
were consistently prepared. They contained different
parameters, tasks and locations. The beginning of the NICA
project allowed the work to be converted into a practical way.
The current parameters of the Booster were set in the Technical
Project of the NICA complex approved in 2015 (since then its
name starts with a capital letter). By the end of 2019, fabrication
of the main systems and elements of the Booster was completed.
All elements of the cryo-magnetic system were transported to
the tunnel (the Booster with a perimeter of 210 meters is
located inside the yoke of the Synchrophasotron magnet). On
December 23, 2019 the procedure of phased testing and
commissioning the set-up systems was officially initiated. To
date, all elements of magnetic optics have been located and
adjusted, their power supply and protection systems have been
tested and tuned on an equivalent load. A beam was transported
through the channel from the new linear heavy ion accelerator.
The beam injection devices, radio frequency acceleration
stations, electron cooling system have been tested and located at
their nominal positions. The liquid nitrogen and liquid helium
transfer lines have been tested. The beam chamber is being
assembled and tested gradually. The Booster will obtain its first
beam soon, and it will start heavy ion acceleration for users
together with the Nuclotron next year.

For the
accelerator, the
work with the
beam is

completed by
the slow
extraction

system, but the
user gets the
beam through
the beam
transport

channel.

Therefore, the
second task

currently being
solved at the
accelerating



60JIbllIOe BHUMaHUE YAESIOCh U YAeJNSeTcs MOJAepPHU3ALUU
BaKyyMHOW CHCTeMbl M PA3BUTUI0 [JUATHOCTUKU MY4YKOB. B
HacTosiliee BpeMs B aKTUBHOM (as3e HaxoAATCs paboThl IO
CO3JaHUI0  COBPEMEHHOM  CUCTeMBbl  3JIEKTPONUTAHUA
3J1eMEHTOB MarHUTHOM ONTUKM KaHauoB. OHa NpeAcTaBiseT
co60# MaclmTabHbIA KOMIJIEKC 060py/0BaHHUS, pa3MelaeMblid
Ha miomagu 6Gosee 2000 M%2 B HECKONIbKUX 3[aHUAX U
crenyanbHO 060py0BaHHbIX MoMemleHusx: 15, 1A, kopm. 205,
JiBa OT/eJIbHO CTOSILUX coopy»KeHusl. OAHUH U3 y3/10B CUCTEMBI —
BbICOKOBOJIbTHasi noAcTaHuus [1C-K B mpuctpoiike kopi. 1B,
BBeJleHHasd B 3KcmiayaTauvio B MapTe 2020 roga, yxe
UCIOJIb3YeTCs NPH UCIBITAHUAX CUCTeM bycTepa.

W eme ofHa, He MeHee BaKHAas 3ajlaya, CBS3aHa C
pa3BuTHeM KpuoreHHoro kommiekca JIOPBI3. Haubosee
MacuTabHasi ee 4aCTb - 3TO CO3/laHUe HOBOIM KOMIIpECCOpPHOM
CTaHIMY, KOTOpas MO3BOJIUT 00eCneYuTb OJHOBPEMEHHYIO
paboTy Bcex CBEPXNMPOBOAAMIMX YcTaHOBOK koMmmuiekca NICA.
Kpome TOro, OHa 3HAYUTEJbHO VMEHBIIUT CTOMMOCTh
NpOBeJIeHUS]  CeaHCOB 32  CYET  CO3JaHUS  CHUCTEMBI
PeLUPKY/ISALUYU KUAKOTo a30oTa. Heob6xoArMoe KOMIPECCOpHOe
obopyJoBaHMe  UW3rOTOBJIEHO HAa  ClelHaJu3UpOBaHHBIX
npeANpUATUSAX U yxe JocTaBieHo B OUAHW. CtpouTenbcTBo
3/laHMA KOMIIPECCOPHOW CTAHLMU HAXOJUTCS B 3aBeplialollel
CTaMH.

A.0. Cudopun

complex is the establishment of a modern system of transport
channels of extracted beams. In recent years, much attention has
been paid to the upgrade of the vacuum system and the
development of beam diagnostics. Currently the work on the
establishment of a modern power supply system for magnetic
optics of the channels are in the active phase. The system is a
large-scale complex of equipment housed on more than
2000 sq.m. in the specially prepared rooms at Buildings 1B, 14,
205 and two separated buildings. One of the components of the
system - the high voltage substation PS-K in the annexe of
Building 1B, commissioned in March this year, is already used in
testing the systems of the Booster.

Another equally important task is related to the
development of the cryogenic complex of LHEP. Its major part is
the development of a new compressor station, which will allow
for simultaneous operation of all superconducting units of the
NICA complex. In addition, it would significantly reduce the cost
of runs by establishing a liquid nitrogen recycling system. The
necessary compressor equipment was manufactured by
specialized companies and has already been delivered to JINR.
The construction of the compressor station building is in the
final stage.

A. Sidorin

MoHmaxc u eakyymHble uchblmarus nyykosoii kamepsl bycmepa // Installation and vacuum tests of the Booster beam pipe

XI Ceccusa IkcneptHoro Komurera nmo Yckopuresiam npoekra NICA
XI Session of the NICA Machine Advisory Committee

B nepuog ¢ 27 no 29 mas 2020 roga cocrosack XI ceccus
JxcneptHoro Komutera mno Yckopurtensam npoekra NICA
(Machine Advisory Committee - MAC), npoBe/ieHHast B peXXuMe
BujeokoHdepeHuuyu. Hecmorpsa Ha To, yTo uieHamu MAC
ABNAITCA cnenuanuctel U3 Anonuu, Esponsl u CUIA, yranocs
BbIOpATh NpHEMJIEMOE AJIsl BCeX BpeMsl IPOBe/ieHUsI 3aceJaHuil.

Bo Bcex 3aceganuax Komurtera npuHsiu yyactue Jupexrop
OUSU B.A. MatBeeB, nepBbiid Bune-gupextop [.B. Tpy6HUKOB,
Bune-gupexktop B.10. IllapkoB, pykoBoAuTe/Nb IpOeKTa
«Kommnexc NICA» B.Jl. Kekenuzze U co-pyKOBOAUTEb TEMbI
«Kommiekc NICA» A.C. CopuH.

B TeueHuwe 3 aHeH ObUIM mMpejcTaBieHbl 13 MOK/IazoB,
O/lHOM M3 OCHOBHBIX 33/lay KOTOPbIX OBLIO OTBETHUTb Ha
BOMpoChl, chopMy/IUpoBaHHbIe B Pe3toMe mpeabIAyiieit ceccuy,
NpoBefleHHONM B HI0OHe mnpouwioro roja. B.J. Kekenuzze
IpeJCTaBUJl OpraHU3alyOoHHY CTpykTypy npoekta NICA u
npouHndopmupoBan uneHoB MAC o pesyabraTax IepBOro
3acefjaHus KomuTeTa 10 oOlLeHKe pacxoloB U rpaduka

On May 27 - 29, 2020, the XI Session of the NICA Machine
Advisory Committee (MAC) was held by videoconference. The
time of translation was chosen acceptable for the Committee
members from Japan, Europe and USA.

JINR Director V. Matveev, First vice-director G. Trubnikov,
vice-director B. Sharkov, Head of the “NICA Complex” project
V. Kekelidze and Co-Head of the “NICA Complex” theme A. Sorin
attended all the meetings of the Committee.

13 reports presented during these 3 days were aimed mainly
to answer the questions formulated in the Summary of the MAC
held at JINR on June last year. V. Kekelidze described the
organizational structure of the NICA project and informed the
MAC members about results of the first meeting of the NICA Cost
and Schedule Review Committee (CSRC) held at JINR on
February 24 - 26, 2020. Progress in the NICA Booster



peanusanuu mnpoekta «Kommiekc NICA», mpoBefieHHOro B
JllyoHe 24-26 ¢eBpans 2020 r. CocTossHUS paboT MO BBOAY B
3KcryaTanuio bycrepa 6blIo OCHOBHOM TeMoH JioKJaja
HayaslbHUKa YckopuTesnbHoro otienenus JI®BI A.B. Byrenko.
Joxnanpl, npefcraBaeHHble Kak cnenuanuctamu OUAN, Tak u
HawmuMu KosseramMu u3 UAD um. Byakepa, 6blIM MOCBSLEHBI
OCHOBHBIM  CHCTEMaM M  3JileMeHTaM  YCKOPUTEJbHOIOo
koMiiekca. CrnenuanbHo g MAC mpu mopgaepxkke HayyHo-
uHbopmanonHoro otgena OWUAW  6bui0  moAroTOBJIEHO
HECKOJIbKO BUZIeOMaTepHAJIOB.

HecMoTpsi Ha HempuBBLIYHBIA opMaT ceccud, ee paboTa
npotekana B aTMocdepe aKTHUBHBIX [JUCKYCCHUH, YJIEHBI
KomuTteTa chesnand MHOrO MOJIE3HBIX 3aMeYaHWi, COBETOB,
pexkoMeHzanui. [lo HEKOTOPBIM cHcTeMaM 6bL1a 3aTpeGoBaHa
JloToJHUTEeNbHAsA ~ MHbopManus. B Hacrosmee  Bpemd
rotroButcs pe3tome Ceccun MAC. @aiinbl  JOK/IaZ0B |
uHopmanuss o Ceccud [JOCTYOHBI MO CCbUiKe https://
indico.jinr.ru/event/1335/.

A.0. Cudopun

commissioning was reported by head of the VBLHEP accelerator
division A. Butenko. Other reports presented by JINR specialists
and our colleagues from Budker INP focused on main systems
and elements of the accelerator facility. Especially for the MAC
session, some video materials were prepared under support of
the JINR scientific information division.

Despite the new format of the session, its work proceeded in
the atmosphere of active discussions, the MAC members gave a
lot of notes, advice and recomendations and requests for more
detailed information. The summary of the MAC session will be
presented soon. All the reports and information about the
session is available at https://indico.jinr.ru/event/1335/.

A. Sidorin

HUcTopuyecKasa cripaBKa. 55- ceaHc HyksioTpoHa
Historical note. Nuclotron run #55

OcHoBHOM  3aayedi  55-ro  ceaHca  HyksoTpoHa,
NpOBeJIEHHOTO0 B Nepuoz ¢ 22 ¢peBpasns no 4 anpens 2018 roza,
ABJANIOCh YCKOPEHHe TKeJblX MOHOB. Becb ceanc pud
reHepalid My4YKOB pas/MYHOTO COPTa  MCIOJIb30BAJICH
uctoyHuk KPUOH-6T. Ero onTuMusauus A4 reHepalii MOHOB
Arte* u Kr2* mposoguiiace ¢ anpess 2017 roga Ha cTeHje, a B
OKTs16pe ObLT Ha4aT ceaHC PaboThbl UCTOYHUKA HA JIUHEHHOM
MHXeKTope.

C/oXHOCTD  3afjayM  Ompejiessanack TeM, 4YTO TpHU
MHTEHCUBHOCTH MYYKOB HIDKe [Opora 4YyBCTBUTEJIbHOCTU
OOJIbIIMHCTBA  IITAaTHBIX  CUCTEM  JUArHOCTUKH  ObLIO
Heo6X0JUMO 00eclevYuTb MaKCUMaJbHYI0 3$PeKTHBHOCTh
YCKOpEeHUs] M BBICOKOE KauecTBO BbIBeJleHHOro nydka. Ee
pelieHWe TMOTpPe6GOBaNO0 pA3BUTHA HECKOJbKHX CHUCTEM
YCKOPHTeJIsl U 0CBOEHHS HOBBIX YCKOPHTE/IbHBIX TEXHOJIOT U

Jns ynyqmeHus 3axBaTa B HykJoTpoH B Xozie 54-ro ceaHca
OBl 0TPabOTaH M MUCNO/Ib30BaH B KauecTBe IUTATHOTO PeXUM
ajabaTUyecKkoro 3axsaTa. JTO MOTpe6oBaso J0pabOTKH
CACTEMBbl  YIpaBJeHUS]  BBICOKOYACTOTHOW  yCKOPSAIOLEH
cucteMbl. CnenuajbHble Mepbl  OblIM  NPUHATHL  AJA
TNOBBIIIEHUA CTAOMIBHOCTH MAarHUTHOIO MOJS Ha «CTOJIe»

UHXEKIUU. B ToM e ceaHce ObUI ONMPOGOBAaH peXUM
CTOXaCTHYEeCKOr0  MeJJIEHHOr0  BBIBOZA, IPH  KOTOPOM
yBesHYeHHe aMILJIUTY] KoJsie6aHu# 4acTHUL,

o6ecrneynBasoch 3a CYeT BO3/JeHCTBUSA IHUPOKONOJIOCHBIM
IIYMOM, [pPUKJIAJblBaEMbIM JUarHOCTUYECKUM  KHKepOM
CHCTeMbl U3MepeHHUS 4acTOT GeTaTPOHHBIX KOJleGaH1H.

Ilo 3aBepuieHUH 54-ro ceaHca Ha JMHEHHOM MHXEKTOpE, B
JpeiidoBOM MpPOMEXYTKe MeXJy CeKL1ed YCKOpUTess C
NpPOCTPAaHCTBEHHO-0JHOPOLHOMN KBaJIpyNOJbHOHU
dokycupoBKO UM OCHOBHBIM yckoputeneM JIY-20 6bla
YCTaHOBJIEH JIONOJHUTENBHBIM TpynnupoBaTesb. HacTpoiika
daspl M aMIJIMTYAbl MOJIA B TpyNnMpoBaTee I03BOJMJIA
peryJiMpoBaTh JJIUHY M 3HEpPruro Cryctka Ha Bxoge JIY-20 u
o0ecrne4ynTb MaKCUMaJIbHbI} 3aXBaT.

Oco6oe BHUMaHHUe ObLJIO yHeJeHO Pa3BUTHIO CPeJCTB
JMarHOCTUKU NMY4YKOB Masiod MHTEHCUBHOCTU. B TeuyeHue

BCEro ceaHca /JsA KOHTPOJs peXHUMa YCKOpeHHs
MCNONb30BaJCA MOHHU3aLMOHHBIH npodusomertp,
M03BOJA0 MUY HaJlexHOo perucTpupoBaTh

NPOCTPAaHCTBEHHO-BPEMEHHbIE XapaKTEPUCTUKU MyyKa NpH
MHTEHCUBHOCTAX BIJIOTh A0 100 yckopsieMbIX TsKeJbIX
safep. B TecToBOoM pexuMe HCNOJb30BajCS NPodUIOMETD
BbiBeZleHHOro ny4yka Ha ocHoBe MKII. B ponosnHeHue k

The main goal of the Nuclotron run#55, performed in the
period from February 22 to April 4, 2018, was heavy ion
acceleration. During the run, the ion source KRION-6T operated
for the ion beam generation. Tuning of the source for generation
of Ar'®* and Kr?®* was started in April 2017 at the test bench. In
October, the source run at the linear injector was started.

The expected intensity of the beams was below the threshold
of main diagnostics systems that determined complexity of the
task. At these conditions, a maximum of the acceleration
efficiency and high quality of the extracted beam should be
provided. Development of several accelerator system and
implementation of new accelerator technologies were necessary
to meet the requirements.

The regime of adiabatic beam capture was developed and
used in routine operation during the run #54 to improve
efficiency of the beam injection. It required the development of a
control system of RF acceleration system. Special measures were
taken to improve the stability of the magnetic field on the
injection plateau. On the same run, the stochastic slow
extraction of the beam was tested using the Q-meter kicker for
excitation of the betatron oscillations by a wide-band noise.

After completion of the run #54 the additional buncher was
installed at the linear injector between RFQ and the main linear
accelerator LU-20. Tuning of the bunch length and energy at the
entrance of the LU-20 by varying the buncher field amplitude
and phase permitted to maximize the capture efficiency.

Special attention was devoted to the development of the
diagnostics for low intensity beams. During the run, to monitor
the beam acceleration mode an ionization beam profile monitor
was used allowing to measure time and space structure of the
accelerated beam at an intensity down to 100 accelerated heavy
ions. In the test operation was used the extracted beam profile
monitor was used based on MCP. The tuning of the slow
extraction was provided using a new scintillation hodoscope



LWITaTHBIM NpodusoMeTpaM INpPU HACTpOHKe
MCII0/Ib30BAJICS CLUHTUJIIALMOHHBINA O/ 0CKOI.

B Havase ceaHca HacTpolKa MHKeKUUH U ajabaTuyecKui
3axBaT My4Ka, KOpPpPeKUHs OpOUTE, ONTHMHM3aLMs Mporecca
YCKOpEeHHUs, HaCTPO¥Ka Me/lJIeHHOTO BbIBOZA ObIIM NPOBeJ/ieHbI
Ha TIy4kaXx yIJIepoAa BbICOKOW MHTeHCHBHOCTH. [locre
3aBeplleHUs] paboThl MO mporpaMme 3skcrnepuMeHTa SRC,
YCKOpHTEJ/IbHbIN KOMILJIEKC OblJI HACTPOEH Ha yCKOpeHHe HOHOB
aproHa, a 3aTeM KpPHUITOHA. BbIcOKOe KayecTBO pacTAXKW NpH
BbIBOZle MYYKOB MaJIO¥ MHTEHCHBHOCTH 6bLIO 06GecredyeHo 3a
CYeT YNpaB/JsAeMOro HaBeJleHUs paboyell TOYKM Ha
HeJVHEeWHbId pe30HaHC C OAHOBPEMEHHbIM IIYMOBBIM
BO3/le[ICTBUEM Ha My4OK.

JKcrmepuMeHTa/bHas IporpaMMa ceaHca Oblia BbINOJIHEHA
noJHocTbio. [losb30oBaTesnu noayunan npumepHo 600 yacos
Ny4KoBOTro BpeMeHH (0K0s10 60% MOJHOH MPOJOIKUTETBHOCTH
ceaHca).

BBIBOJIA

A.0. Cudopun

additionally to usual profile monitors.

At the beginning of the run the beam injection, adiabatic
capture, orbit correction, beam acceleration and slow extraction
tuning were adjusted at carbon beams at high intensity using the
standard Nuclotron diagnostics. After completion of the SRC
experimental program the accelerator facility was adjusted for
Ar and then Kr ions acceleration. The high quality of the low-
intensity extracted beam spill was obtained using controlled
displacement of the working point into non-linear resonance
combined with stochastic extraction.

The run experimental program was completed to the full
extent. About 600 h of the beam time (60% from the total run
duration) was delivered to users.

A. Sidorin

3asucumocms moka 8bleedeHHO20 NYYKA UOHO8 KPUNMOHA 0M 8peMeHU. JAUumeabHOCMb UMNYALCA 8b1800a
2,5 ceKyHObl, n0AHOe Kouvecmgo yacmuy npumepho 10°.
Intensity of the extracted Kr beam as function of time. The spill duration is 2.5 s, the total ion number is about 10°.

Hosoctu Kosutabopauuu MPD

News from the MPD Collaboration

Kosna6opauuss MPD chopmupoBaHa [JJjs u3yyeHHUs
CTOJIKHOBEHUH TsKeJbIX HOHOB Ha KoJutaiiepe NICA B OUAN,
OHa BKJII0YaeT B ce6st 40 MHCTUTYTOB U3 11 cTpaH U COCTOUT U3
6osiee yeM 500 y4acTHUKOB.

V  coBemanue koJutaGopanuu MPD cocrosiioch 23-24
anpens 2020 roza B HeoObIYHOU dopMe BHAEOKOHPEpeHIHH.
llesibio 3TOM BCTpeuH ObLIO MPEACTABUTb TEKYILEE COCTOSHUE
JNeTekTopa, o6cyauTh Quanyeckde LeAd W Pe3yJbTaThl
KoJ1abopalluy, a TaKKe opraHu3alMOHHbIe BONPOCHL. BeTpeua
BKJII0Ya/la B Ce0sl OTKpBITbIEe JJIsI BCEX YYACTHUKOB CECCHUH,
NOCBsilleHHble (QU3WKE W TOTOBHOCTU [IETEKTOP3, a TaKMKe
3acefanue MHctutynuonanbHoro Cosera MPD. B coBemanuu
NPUHSAIO y4YacThe O60JblIoe KOJMYECTBO VYEHBbIX, Ha Hee
3aperucTpUpPOBaIUCh 157 y4YaCTHUKOB, KOTOpble AKTHUBHO
nocelaau Bce ceccuu. belo npeacraBieHo 6osee 20 J0KIaZ0B
0 cocroaHuu Jerekropa MPD, a Takxke o0 mnociaefHUX
du3nvecknx UCC/e[0BaHUAX. B xozie 3acefjaHus
WHcTuTynMoHanbHoro coBera MPD B kostabopanuio Borues
ellle OJJMH UHCTUTYT, YTO [leMOHCTPUpYeT 340poBbIit pocT MPD.

Bosnee mnogpo6bHywo uHMOpMAlMI0, BKJAKYAs CHAAUAbI U
BU/IEOTPAHC/ALMIO BBICTYIJIEHUH MOXXHO HAaWTH IO CChLIKE:
https://indico.jinrru/e/5mpd_meeting.

A. Kuwesw, H.A. MoaokaHosa

The MPD Collaboration formed to study heavy-ion collisions
at the Nuclotron-based Heavy lon Collider fAcility (NICA) at JINR
includes 40 Institutions from 11 countries and consists of more
than 500 participants.

The 5-th Collaboration Meeting of the MPD Experiment at
the NICA Facility took place on April, 23-24, 2020 in the unusual
form of the videoconference. The goal of this meeting was to
present the status of the detector, discuss physics goals and
results of the Collaboration, as well as address current
organizational matters of MPD. The meeting included physics
and detector readiness sessions, open for all MPD Collaborators,
as well as the MPD Institutional Board session. Attendance at
the meeting was very high, 157 participants registered for this
meeting and actively participated in all the sessions. More than
20 talks on the status of the MPD detector as well as recent
physics performance studies were given. During the MPD
Institutional Board meeting, a new member institute was
admitted to the Collaboration, showing a healthy growth of MPD.

More detailed information including slides and videos of
the talks could be found here: https://indico.jinr.ru/e/
S5mpd_meeting.

A. Kisiel, N. Molokanova
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BM@N HoBocTu Kosuta6opanuu BM@N
News from the BM@N Collaboration

Konnmabopanuss BM@N, co3paHHas [ M3yYeHHUS
GapuoHHOW Marepuu Ha HyksoTpone, BkitovaeT B cebs 20
yupexzaenuit u3 10 ctpaH u 246 yyacTHUKOB. [ITOE cOBelaHue
KoJu1aGopanuu BM@N NpOILTIO B dopmaTe
BuieokoHdepeHnuu 20-21 anpessa. Ha aToMm coBelaHuu 65110
npejcraBieHo 6Gosee 40 J0K/IaZ0B MOJIOABIX U ONBITHBIX
yieHblX. OCHOBHOe BHHMMaHHe B Xo/ie OOCYX/JEeHUH ObLIO
y/leJIeHO aHaJIM3y IKCIEePUMEHTAJIbHBIX JAHHBIX, COOPaHHBIX 33
nocjiejHee BpeMsl BO B3aUMOJEHCTBUAX YIJIEPOJHBIX U
aproHOBBIX MNYYKOB €  (GUKCUPOBAHHBIMU  MHUIIEHAMY,
pa3paboTKe MPOrpaMMHOr0 OGecrevyeHss W MOJePHHU3ALUH
JIeTeKTOpPOoB. B 4acTHOCTH, [OKJIaJbl OBLIM MOCBSALIEHBI
aHa/JM3y KOPOTKOAEHCTBYIOUIUX KOPpeasLUd HYKJIOHOB B
yTJIepOAHO-BOLOPOAHBIX B3aUMO/IeHCTBUSX. BbL1u
paccMoTpeHbl MOJAPOOHbIE IJIaHbl 3aBEPIIEHUS MOATOTOBKH
yctaHoBkr BM@N pauis 6yayieii mporpaMMbl QU3NKH TSKEJIBIX
voHoB. Ha 3acesanuu MHcTUTyLMOHanbHOro coBeTa BM@N
00CYXJaJIMCh OpPTaHM3ALMOHHbIE BONPOCHl U (OPMUPOBAHKE
O6mero ¢onaa kosutabopauuud. Ha  pucyHKax — HuKe
npe/icTaBaeHa yCTaHOBKa BM@N B nocJieJHeM
JKCIEPUMEHTAJbHOM CeaHCe W KOHQUrypauusl JeTeKTOPOB
BM@N 151 mporpaMMbl GU3UKH TSKENbIX HOHOB.

M.H. Kanuwun

Yemanoska BM@N & nocanedHem — 3KcnepumeHmanbHOM
cearce // View of the BM@N setup in a recent experimental run

i 099

ONVERSITY 32N T

MexayHapojHas rpynmna ucciefoBaTeneit u3 Poccuy, CIIA,
Wspauns, lepmanuy, @panuun u OUAW paspabotana u
NpUMEeHU/IAa HOBBIA 3KCIEePUMEHTA/NbHbI MeTOJ, W3yYyeHHs
BHYyTpeHHeH CTPYKTYpbl aTOMHOTO f/ipa ¥ HEMTPOHHBIX 3Be3/
B 3kcnepuMenTe BM@N Ha yckoputesne Hykiaorpon B OMAU.
JTo  cTajJo  BO3MOXHBIM  6/arofapss  YHHMKaJbHOMY
BbICOKO3HEPTeTUYHOMY My4YKy HOHOB Ha ycraHoBke BM@N
koMIuiekca NICA. JxcrepyMeHT BrepBble 3aperuCcTpUpoBal Bce
NPOAYKTbl peakUUd NpU BbIOMBAHUM HYKJIOHOB M Tap
HYKJIOHOB M3 aTOMHbIX fZep. TakMM 06pa3oM, OTKpbLIaCh
HOBasl Hay4yHasl llepcreKTHBa UCCIefl0BaHUs CTPYKTYPHI /pa, B
TOM YHC/e KOPOTKOXKMBYLIMX U GOraTblx HeHTpoHaMHu sifep.
Nudopmanusa o GopMUPOBAHUM U CBOMCTBAX NMap HYKJIOHOB B
A/1epHOM BelliecTBe, 060rallleHHOM HeTpOHaMH, 10Jly4eHHas B

The BM@N Collaboration formed to study Baryonic
Matter at the Nuclotron includes 20 Institutions from 10
countries and consists of 246 participants. The 5™ Meeting
of the BM@N Collaboration took place in the form of
videoconference on April 20-21. More than 40 reports were
presented at the Collaboration Meeting by young and
experienced scientists. The focus of the discussions was on
the analysis of experimental data collected recently in
interactions of the carbon and argon beams with fixed
targets, software development and the status of the
detectors upgrade. In particular, reports addressed the
analysis of short range correlations of nucleons in carbon-
hydrogen interactions. Detailed plans to complete the full
coverage of the BM@N set-up for a future heavy ion physics
program were reviewed. The organizational issues and the
formation of a Common Fund of the Collaboration were
considered at a meeting of the BM@N Institutional Board.
The BM@N setup in a recent experimental run and the
configuration of the BM@N detectors for the heavy ion
physics program are shown in the plots below.

M.Kapishin
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BM@N

An international group of researchers from Russia, the
USA, Israel, Germany, France, and JINR developed and
applied a new experimental method for studying the
internal structure of atomic nuclei and neutron stars in the
BM@N experiment at the JINR Nuclotron accelerator. This
was made possible thanks to the world’s unique high-
energy Nuclotron ion beam and the BM@N facility of the
NICA Complex. The experiment for the first time registered
all reaction products when knocking out nucleons and pairs
of nucleons from atomic nuclei. Thus, a new scientific
perspective has been opened on the study of the nuclei
structure, including short-lived and neutron-rich nuclei.
Information on the formation and properties of nucleon
pairs in neutron-enriched nuclear matter, obtained from



pesy/bTaTe TaKUX HU3MEPEHWH, MOCIAYKUT NPOYHOM OCHOBOW
JJI1  TOHMMaHWA CBOWCTB IJIOTHOM XOJIOZHOW 6oraTou
HEUTPOHAMHU MaTePUU B HEMTPOHHBIX 3BE3/IaX.

Pesynbratel akcnepuMenTa BM@N Gbliy peicTaBIeHbl HA
ceMHHape-KOJIJIOKBUyMe OuAn «[IpospauHoe
KOpPOTKOZEHUCTBYIOLMEe KOPPEAALUY U U3MEPEeHUs] UHBEPCHON
KWHEMaTHKH OJMHOYHOT'0 BbIOWBAHMUS HYKJIOHA HA YTJIepOHOM
nyuike 48 IB/c B OUfAU», Takxke roToBUTCS NMyOGJMKanMs B
Hay4yHOM XXypHaJse Nature.

M.H. KanuwuH
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such measurements, will provide a solid basis for
understanding the properties of dense cold neutron-rich
matter in neutron stars.

The results of the BM@N experiment were reported at
the JINR seminar-colloquium “The Transparent Nucleus:
SRC and single nucleon knockout inverse kinematics
measurements using a 48 GeV/c carbon beam at JINR” and
are being prepared for publication in the scientific journal
Nature.

M. Kapishin

(b) Nuclear Fragments
BM@N Preliminary

8Li

Hoenmudukayus ¢@paemenmos sadpa 6 3KcnepumeHme
BM@N das uccaedosanuti SRC // Identification of nucleus
fragments in the BM@N experiment for SRC studies

Pa3BuTHE KOMIIBIOTEPHOIO KJIaCcTepa

Computing Update

YcnemHo 3KcIyaTUpyeTcsl MojepHU3MpoBaHHas B 2019
roy oOmopHas BblYMCAWTesNbHass ceTb JI®BI mnpomyckHoi
cmocobHocThio o 200 TI6/c. B pamkax MHOAJEPKKU
sKcrepuMeHTOB KoMiulekca NICA co3zaHa [ONMOJIHUTENIBHO
CrenMaau3upOBaHHAsT BEIYUCIUTEbHAS
CeTh MPOMYCKHON crocoGHocThI0 400 ['6/c.

EBNCX

The LHEP reference network with a bandwidth of up to
200 GB/s, upgraded in 2019, is successfully operating. As part of
the NICA experiment support, an additional specialized network
of 400 GB/s bandwidth has been established. A new Computing
Center put into operation,
the Off-line NICA cluster
on the LHEP site with

MAIN ABOUT~ HOWTOv SUPPORT>  CONTACTS REGISTER

BBeieHHbIH B JKCIIyaTalUI0 y
A ) yarat The NICA LHEP offline .
BBIYMC/IUTENbHBIA 1leHTp -  off-line computing cluster 5000 computing cores
Kj[aCTep NICA Ha IJIoLaJiKe ﬂq)Ba C The first offline computing cluster ereated specially for the NICA inStalled in lt al’ld 5 PB Of
yCTaHOBJIEHHBIMA B HeM 5000 D Py disk arrays with full
BBIYUCAUTENbHBIX  sfiep U 5 IIB replication, started to
JUCKOBLIX ~ MacCMBOB €  IOJIHOM work in the standard
peIuiMKanyen Bbllles HAa CTaHAAPTHBIH ) mode of operation 24/7.
On September 19 2019 the presentation of .

pexuMm  3Kcmiayatauumu  24/7.  [Jas the NICA offline cluster To register on the cluster
perucrpanuu Ha KJlacTepe u and support the work of

NO/I/IEPXKKU PaboThI €ro MoJib30BaTesel
co3jaH  cadT  http://webncx.jinrru,
OTpaXaLIUN olnepaTUBHYIO
UHGOPMALHMIO 110 3arPyKEHHOCTU CalTa
U 0 COCTOSHMM [JileJ 10  €ro
3KCITyaTaLUH. OpraHu3oBaH
0JIb30BaTENbCKUI GOPYM «BOMPOCOB U
OTBETOB» M CTpaHuua ¢ GopMol 4
BOITPOCOB 110 PaboTe Ha KJacTepe.

K nacrosmemy BpeMenu Ha off-line
knactepe NICA mocuutaHo 6osee 1,1
MJIH. 3aja4 M0JIb30BaTENEH;
OAHOBpeMeHHO cyuTalTca o 5000

The computing cluster in numbers

30%
of batch system
are used daily

OdpuyuanvHelii calim komnblomepHozo kaacmepa NICA
Official NICA LHEP offline computing cluster website
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its users, the website
http://webncx.jinr.ru was
created, it reflects the
operational information
on the load of the site and
the status of its operation.
A user forum “Q&A” and a
page with a form for
questions on working on
the cluster
established.

So far, more than 1.1
million user tasks have

BN

11%

active users

was



3afanui 1 Jo 12000 mMoryT HaxoAuTca B oyepefu. [Ipu atom
Ka>X/Ibl 3apervuCTPUPOBaHHBIA COTPYJHMK KjacTepa HMeeT
BO3MOXXHOCTb OJHOBpeMeHHO 3amyckaTb Ao 500 3agad. B
JlAHHBIA MOMeHT B ¢aitnoByto cucteMmy EOS 3anucano 713 T
pe3y/IbTaToB [10/1b30BATEIbCKHUX PACUETOB.

AT [lonbunos

been done on the off-line NICA cluster; up to 5,000 tasks are
done at a time and up to 12,000 can be queued. Each
registered employee of the cluster has the ability to run up
to 500 tasks at a time. Currently, 713 TB of user calculation
results have been written to the EOS file system.

A. Dolbilov

CTpouTesibHasA UHPpacTpyKTypa KoMmiiekca NICA
NICA complex civil construction

Maciutab cosgaBaemoro B OUAN
komiiekca NICA mojaTBep:kJaeT He
TOJIBKO ero YHUKaJIbHaA
TEeXHOJI0OTM4ecKasl YacTb, HO U 06beM
NPOBOAUMBIX  OOLIECTPOUTENBHBIX
pacborT.

[na pasMelleHUA OCHOBHBIX H
BCIIOMOTaTe/bHBIX  3JIEMEHTOB U
cucteM komiiekca NICA cospaetcs
ero pa3BeTBJIEHHAsl CTPOUTENbHas
MHOPACTPYKTYpa, BKJAKYAOWAA B
cebs1 KaK BHOBb BO3BOJMMbIE, TaK U
pPEKOHCTpyUpyeMble  3JaHHA U
coopyxeHusa. K uuciy  BHOBb
BO3BOAMMBIX OTHOCUTCA KOMILIEKC
3MaHui U coopyxenuit Komnaiigepa
c NaBUJIbOHAMU noj,
3KCTepUMeHTa/IbHbIe YCTaHOBKH
MPD wu SPD (3manume Ne17),
KPHOTE€HHO-KOMIIPECCOPHBIN KOPIYC,
3/laHue LeHTpa NICA. K
peKOHCTpyupyeMbIM - kopnyc Nel, B KOTOpOM pa3MellaeTcs
Bycrep nm Hykn0TpoH, a Takxe 4YacTUYHO 000pyAOBaHHe
KaHa/JOB TPAHCIOPTUPOBKM INy4YKoB; kopmyc Ne205 mnog
ycTaHoBKy BM@N ¥ KaHaibl TpPaHCIOPTUPOBKU IYYKOB;
kopiyc Ne217 ¢ pa3meljeHHeM B HEM TEXHOJOTMYECKOHN JIMHUU
c6OpKH, TEeCTUPOBAaHUA U CepTUPUKALUK CBEpPXIPOBOASIIUX
MarHuTOB /ISl BCEX CO3/laBaeMbIX 3JIeMEHTOB YCKOPUTENbHOTO
KOMILIeKca; kopnyc Ne42 moJ TexXHOJNOrMYecKHe Y4YaCTKU
cOGOpKH 3JIEKTPOMarHUTHOro KajopuMmeTpa ycTaHoBku MPD;
kopnyc Nel4 noj pasMelieHHe on-line KOMIBIOTEPHOTO
Kjaactepa; kopmyc Ne32 nmop  pasMelieHMe — 3KCIpecc-
MacTepckux; kopmyc Ne208 mnoacTaHUMM 3JIEKTPONUTAHUS
Kosunaiiiepa u o6opygoBaHus kopmyca Ne205; momemieHus
kopiycoB Ne216, Ne22, Ne217 noj, TeXHOJIOTHYeCKUe YYaCTKH
cOOpKM JIeTEKTOpoB M pa3MeleHue off-line koMnbrOTEpHOrO
kiaactepa JIOBI; a Takxke kopmyca 1A - g pasmelieHHs
UCTOYHUKOB NMUTAHHUA U LieHTpa ynpaBJeHus yctaHoBkod MPD,
1B - n1 pasMellieHUs] KPUOT€HHOro 060pyAoBaHusA, 4 - 14
CO3/laHUe YYacTKa COOPKU TEIJIOBBIX 3KpaHOB U 203A - pjs
CO3/laHUSl KOMILJIeKca TNOATOTOBKM JeTaleidl yCKOpUTeNsd K
GUHHUIIHOH cO0pKe.

3nanue Ne17 Bo3BOAMTCA B paMKax Aorosopa [eHnoapsaga c
€BPONEHCKUM  KOHLEPHOM [0  OKa3saHUI  BBICOKO-
TEXHOJIOTUYeCKUX CcTpouTenbHblx ycayr «IITPABAT» mo
npoekty, noarotoBieHHoMy 3A0 «Komera» Ha miowajgu
3acTpoiku 2,215 rekTapa, uMeeT cymMapHyio mioumajs 30,8
TBICAY KBaZApaTHbIX MeTpoB U o006beM okojgo 300 Tbicay
Ky6oMeTpoB. Bo3BejieHHOe Ha cBallHOM NoJie Ha 6oJee, yeM
5,22 Thicsa4e cBall AMHHOM oT 7 g0 15 MeTpoB Kaxzas
CyMMapHO¥ JAJAMHOM 52,2 ThICAYM METPOB, COOpYKeHHe
BKJIIOYAeT OZIHO3TaXHble NoMellleHus TyHHe s KoJuradizepa B
BUJie ABYX noaykosen, E u W o6muM nepumeTpoM Mo 0CH
Konnaiizepa 503 M 1 BBICOTOH TyHHeJs OKOJIO 4 M, a TaKkke
NPUCTPOEHHBIMM U HAACTPOEHHBIMU K HUM TeXHUYECKUMHU U
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CmpoumenvHas naowadka npoekma NICA // NICA construction site

The large scale of the NICA complex, being built at JINR, is
supported not only by its unique technological part, but also by
the scope of civil construction works.

In order to accommodate the main and auxiliary elements
and systems of the NICA complex, its extensive construction
infrastructure is being developed including both newly erected
and reconstructed buildings and structures. Among the new
buildings are the Collider's complex of buildings and structures
with the halls for the MPD and SPD experimental facilities
(building 17), cryogenic compressor building, the NICA center
building. The reconstructed ones are: building 1, where Booster
and Nuclotron are placed, and also partially - the equipment of
the beam transport channels; building 205 for the BM@N facility
and beam transport channels; building 217 with the assembly
technological line, testing and certification of superconducting
magnets for all established elements of the accelerator complex;
building 42 for technological assembly sections of the
electromagnetic calorimeter of the MPD facility; building 14 for
the on-line computer cluster; building 32 with express
workshops; building 208 for the power supply substation of the
Collider and the equipment of the building 205; premises of the
buildings 216, 22, and 217 for the technological sections of the
detector assembly and VBLHEP off-line computer cluster, as well
as building 1A - for the power supplies and control center of the
MPD facility, 1B - for the cryogenic equipment, 4 - for the
development of the assembly line of thermal screens and 203A -
for the complex of accelerator parts preparation for the final
assembly.

Building 17 is under construction within the framework of
the General Contract with the European consortium "Strabag"
under the project prepared by the ZAO "Kometa" on the area of
2.215 hectares, it has a total area of 30.8 thousand square
meters and the volume of about 300 thousand cubic meters. The
structure, erected on a pile field of more than 5.22 thousand



ObITOBBIMM  NOMellleHUsAMH  [[Ba  TOJyKOJAbLA  TYHHeNs
Kosnaiiiepa W u E cTbiKyloTcs Mexay cobodl JByMs
AVaMeTpasbHO NIPOTHBOMONOKHO PacosIoKeHHbIMU
naBuJiboHaMu g AeTektopoB SPD u MPD. Iloaykonsno E, B
CBOI0 ouepesib, NPUCTPAaUBaeTCd K CYIIECTBYIOLIEMY 3[aHUIO
Nel (3ganue HyksoTpoHa).

Kosnbno Kosnaiizepa npejcraBiasieT W3 cebs Ha/i3eMHble
TYHHEJ/IM C MaCCHBHBIMHU 3aLUTHBIMU CTEHAMHU TOJIMHON OT 1
J10 3 METPOB U MepPeKPbITUSIMHU TOJIIMHON oT 1,5 10 2 MeTpoB
W3 MOHOJIUTHOTO KeJe3o6eToHa. [lavta mosa TyHHess
paccurTaHa Ha pacripeieJIeHHYI0 Harpy3Ky B 2 T/m2.

[lomewienus skcnepuMeHTaNbHbIX ycTaHOBOK MPD u SPD
NpeJiCTaBAAT U3 ce6s OAHONPOJIeTHbIE CTalbHble NaBUIbOHBI
¢ raGapuTHBIMH pasMepaMd B IUiaHe 32x72 M? Kaxabld u
CIPOeKTHPOBaHbl OAMHAKOBO. B KaX/[0M U3 HUX BbI/leJIeHO iBe
30HBI: 3ALIMTHBIA KaHbOH U 3aJ1 COOPKH YCTAHOBKHU. 3allUTHBIN
KaHbOH MpeJCTaB/sgeT c000M HaA3eMHBIHHN Kee300eTOHHBIN
MaccMB pasMepaMd B ILlaHe 31x352 M? M3 3alUTHBIX
MOHOJIUTHBIX O€TOHHBIX CTeH TOJIMHOM oT 1 fo 3 M u
BbIcOTaMU 70 11 M 6e3 mepekpbiTHs. [/y6rHA KaHbOHA -
3,190 M. B cTeHe KaHbOHA TaKXe NMPeSyCMOTPEH MOHTAaXKHBIH
npoeM WHPUHOK 10 M Ha BCIO BBICOTY 3alIUTHBIX CTeH. [locne
MOHTa)a 060pPY/j0BaHMS MPOEM 3aKJIa/JbIBAaeTCs GETOHHBIMU
6yokamu. Pasmeppl W KOHOUTypalus 3al[UTHOTO KaHbOHA
NPUHATBl 1O  TEXHOJOTMYeCKOMYy 33JlaHMI0 C  Y4eToM
obecriedeHss OGMOJIOTUYECKOM 3allUTBL. B  KOHCTpyKuMM
CUJIOBOY TIJIMTHI U 110J1a KaHbOHA NIPeJyCMOTPEHO pa3MellleHHe
pesbCoB NOJ, TesNeXKy JeTekTopa. Harpyska Ha mos KaHbOHA
paccyuTaHa Ha CyMMapHbIM BeC YyCTAaHOBOK U mpeBbiaeT 1100
TOHH.

06a mnaBMJbOHA 00OpYAOBAaHBI MOCTOBBIMHU ONOPHBIMU
KpaHaMH Ipy30n04beMHOCTbI0 80 T.

[IlpefycMOTpeHO TakXe CIHelyuajbHOe MOMellleHHe TOA
pacnosioxkeHue  CUCTeMbl  3JIEKTPOHHOTO  OXJIaX[JeHHUs
pa3mepoM 15x18x18 M3 u cTeHaMu TOMIMHOM OT 1,5 710 2 M.

OrpoMHbI# 06bEM IPOBOJUMBIX PAGOT MOXKHO MOATBEPAUTD
U TaKUMU IIOKa3aTeNsIMHU: CyMMapHOe KOJM4YecTBO OeTOHa,
UCIOJIb30BAHHOTO MNPU CTPOUTENbCTBe 3AaHus Nel7 - 59
ThIC. M3, CyMMapHbIH BEC METaIOKOHCTPYKLUHA - 6osiee 3 ThIC.
TOHH.

[lonHOe 3aBeplieHHe CTPOUTENBHBIX PAaGOT MO 3JAHHUIO
Nel17 3amsanvpoBaHo Ha 2021 rop. B Hacrosimee Bpems
TOTOBUTCA K cjade MepBblil MYCKOBOM OOBEKT 3JaHUA -
NaBWJIbOH 3KCIlepUMeHTalbHOH ycTaHoBKM MPD (cM. Hinke
3ameTKy H./l. TomuiHa)

10.K. [lompe6enukos

piles with the length from 7 to 15 meters each and a total length
of 52.2 thousand meters, includes single-storey rooms of the
collider tunnel in the form of two half-rings E and W with a
common perimeter of 503 m along the collider axis and a tunnel
height of about 4 m, as well as the attached technical and
sanitary facilities. Two half rings of the collider tunnel W and E
are interconnected with two diametrically opposed halls for the
SPD and MPD detectors. The half ring E, in turn, is attached to
existing Building 1 (Nuclotron building).

The collider ring is aboveground tunnels with massive
protective walls with the thickness from 1 to 3 meters and slabs
with the thickness from 1.5 to 2 meters made from monolithic
reinforced concrete. The tunnel floor slab is designed for a
distributed load of 2 t/m?.

The premises of the MPD and SPD experimental facilities are
single-span steel halls with the overall dimensions of 32x72 m?
each and are designed in the same way. There are two zones in
each: a protective canyon and an assembly hall. The protective
canyon is an above-ground reinforced concrete array with the
size of 31x35.2 m? made from protective monolithic concrete
walls with the thickness from 1 to 3 m and height up to 11 m
without overlap. The depth of the canyon is 3.190 m. In the
canyon wall there is a 10 m wide mounting hole to the entire
height of the protective walls. After installation of equipment,
the mounting hole is laid with concrete blocks. The size and
configuration of the protective canyon is adopted according to
the terms of reference, taking into account the provision of
biological protection. The design of the power plate and the
canyon floor provides for the placement of rails under the
detector trolley. The load on the canyon floor is designed
according to the total weight of the set-ups and exceeds 1,100
tons.

Both halls are equipped with bridge support cranes with the
carrying capacity of 80 t.

There is also a special room for the electron cooling system
measuring 15x18x18 m3 and with the walls thickness from 1.5 to 2 m.

The huge volume of works can be confirmed by the
following: the total amount of concrete used in the construction
of the Building 17 is 59 thousand meters?, the total weight of
steel structures - more than 3 thousand tons.

Full completion of the Building 17 construction is planned for
2021. At present the first launching object of the building - the hall
of the MPD experimental facility - is being prepared to be put into
operation (see below a note by N. Topilin).

Yu. Potrebenikov

Cmpoumenbcmeo 30aHUst KOMNPeccopHoll cmaHyuu
Construction of the compressor station building
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Ha mopore Ba>xHoro sramna

We are making an important step

B  crpouTenbctBe  ycKopu-
TejbHOro kommiekca NICA-MPD
HaMeyaeTcsl BAXHBIM 3Tal Kak B
TEeXHOJIOTUYeCKOM CMBIC/IE, TaK U B
MCUXO0JIOTHIeCKOM. CTPOUTENBCTBO
naBuaboHa MPD Bomio B cTasuio
OT/eN0uHbIX  pabor. Tak B
NOJIOBUHE 3/aHUsA Ha OTMeTKe
-3,19, (B Tak Ha3bIBaeMOM
NpUSIMKe) 3aBepLIUTUCh OCHOBHbIE
GeTOHHbIE PaGOThI 10 COOPYHEHHUIO
KalUTaJbHBIX MOHOJMTHBIX CTEH U
CHJIOBOTO  TOJI3,  BBINOJHEHO
OCTEeKJIeHHe OKOHHBIX MPOEMOB,
Npou3Be/ieHa  OKpacka  CTeH,
CMOHTHPOBAHO OTOIJIEHHe (IHOoKa
no  BpeMeHHOH  cxeme). B
HAaCTOAWIMHA  MOMEHT  BeJeTcd
3a4MCTKa W 1IMdoBKa OETOHHOrO moJia Moj (UHANbHOE
HOKPBITHE 3NMOKCUHBIM CI0EM.

[log TexHUYeCKUM HAJ30poM  COTpygHHKOB JIBDI
komnanueil «YPAJIKPAH» ele B mpouwioM rogy CMOHTHPOBaH
¥ CAaH B 3KCILIyaTaliil0 MOCTOBOM KpaH IPy30M0JbeMHOCTbIO
80/20T.

BaXHOCTb ONMCAaHHBIX PAabOT 3aK/I04aeTcd B CIeAyIlieM
mare: B cepeiuHe uwoHA [eHnogpsaguuk 3A0 «UITPABAD»
nepefaet naBusiboH MPD nog pykoBojcTBo JlabopaTopuu s
BBINIOJIHEHUS] paboT, HANpAMYI CBS3aHHBIX C YCKOPUTENbHBIM
komiiekcoM NICA-MPD, a uMeHHO: KOHTPOJIbHasA U GUHAIbHAS
c6opka MarHuTonpoBoza MPD c ycTaHOBKO# B Hero cosieHouza
Y NIpOBe/ieHNeM B KOHIle I0/jla MarHUTHBIX U3MepeHUH MarHuTa
MPD.

UsroToBseHue cosieHouAa MarHuta MPD B HWranuu
3aBepIIMJIOCh, U B HACTOSILIMI MOMEHT BeJyTcs IeperoBophbl 0
cpokax ero gocraBku B OUAN.

Maruutonposoz Maruuta MPD usrorossen B Yexuu B 2018
TOZy, IpolleJ] KOHTPOJIbHYI0 3aBOACKYI0 COOPKY U HCIBITAHUS
Ha JKeCTKOCTb. MCIbITaHMA Ha >KeCTKOCTb ObLIM KpailHe
HeoOXOAUMBI JiJI1 TIOHMMaHMSI paboTbl BCeH OMOPHOH
KOHCTPYKLMHU NpHU NepeMelleHUuH [eTeKTopa M0 peJbcaM H3
N0JIOKeHUs1 paboyell cOOPKY B LUTATHOE MOJIOKEHHUE Ha MYYOK.

KoMIOHEHTbI ~ MarHUTONPOBOAA M COMYTCTBYMHllee
TEXHOJIOTM4Yeckoe  000pyJoBaHMe  6bUIO  6GJIATONOJYYHO
jocrasjeHo B OUAN B 2019 rogy TpaHCHIOPTHON KOMNaHUeH
«AET TpaHc», . CaHkT-IleTepOypr.

29 mas 2020 . H./I. Tonuaux

lasuabor MPD, maii 2020 // Pavilion MPD, May 2020

In the construction
of the NICA-MPD
accelerator  complex,
an important stage is
outlined both in the
technological ~ sense
and in the
psychological one. The
construction of the
MPD hall has entered
the stage of finishing
works. So in the half of
the building at the
-3.19 mark, (in the so
called pit) the main
concrete works on the
construction of capital
monolithic walls and
the power floor were completed, window glazing was carried
out, the walls were painted, the heating was installed (for now
according to the temporary scheme). Currently, the concrete
floor is being polished for the final coating with epoxy layer.

Under the technical supervision of the LHEP employees, last
year, the company “URALKRAN” installed and commissioned a
bridge crane with a capacity of 80/20 tons.

The importance of the described works lies in the following
step: in mid-June, the General Contractor CJSC “STRABAG” hands
over the MPD hall to the Laboratory to perform works directly
related to the NICA-MPD accelerator complex, and namely: the
control and final assembly of the MPD magnet core with the
installation of the solenoid magnet as well as the performance of
magnetic measurements of the MPD magnet at the end of the year.

The production of the MPD solenoid magnet has been
completed in Italy and negotiations on terms of its delivery to
JINR are under way.

The MPD magnet core was manufactured in the Czech
Republic in 2018, passed control factory assembly and rigidity
tests. Rigidity testing was essential to understand the entire
support structure when moving the detector on rails from the
working assembly position to the normal position on the beam.

Components of the magnet core and associated technological
equipment were successfully delivered to JINR in 2019 by the
transport company “AET Trans”, Saint-Petersburg.

May 29, 2020 N. Topilin

Caexyromuii Homep NICA Bulletin BoIiizieT B OKTAOpE 2020 roja
The next NICA Bulletin will be released in October 2020
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