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OBBEAUHEHHBIA UHCTUTYT AAEPHBIX UCCAEAOBAHMM

MexayHapoaHas MeXIPaBUTeJIbCTBeHHasd opraHusanusd O6beAUHEHHBIH WHCTUTYT SAJEePHBIX
uccaesoBanuil (OUAN) ob6pazoBana 26 mapta 1956 roga. OAMHHAAUATE CTPaH 06bEJUHUIN YCUIHSA
JIJISl IPOBEIEHHS] COBMECTHbBIX HCC/IeloBaHUN QyHAaMeHTaIbHbIX CBOMCTB MaTEepUH.

CraTtyc OUAU 6b11 noaTBepKIEH U B HOBelel uctopuu Poccuu. 2 suBaps 2000 rozga Ipe3ugeHToM
Poccuiickoit ®epepauuu B.B.IlyTuHbIM 6bl1 noanucaH ¢eepaibHblil 3aKOH O paTUdUKALMU
COTJIAalleHUs] MeXJAy MpaBUTENbCTBOM Poccuiickoit @enepanuu u O6beJUHEHHBIM HWHCTUTYTOM
SIIEPHBIX HCCJIEJOBAaHUNA O MeCTONpPeObIBAaHHUHM M 00 YCJAOBHUAX JeATeJbHOCTH O6beIUHEHHOTO
WHCTUTYTA 1iepHbIX UcCef0BaHUM B Pocculickoit @enepanuu.

< B HacTosilllee BpeMsi MOJIHONPABHBIMH YJIEHAMH
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' OUAH sinsirorcst 18 rocymapcte EBpormnbl, A3uu u
JlaTuHCKOU AMEpHUKHU.

Ha npaBuTe/bCTBEHHOM YpOBHEe 3aKJ/I4YeHbl
COTJIAalIEeHUsI O COTPYZAHMUYECTBe elle C LIeCTblo
CTpaHaMH, ABJAKIKAMUACA aCCOLMUPOBAHHBIMU
4yjeHaMu UHCcTUTYTA.
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JOINT INSTITUTE FOR NUCLEAR RESEARCH

An international intergovernmental research organization - the Joint Institute for Nuclear Research
(JINR) was established on 26 March 1956. Eleven founder states united their potential for joint study
of fundamental properties of matter.

The JINR’s status was confirmed in recent history of Russia. On 2 January 2000 the President of the
Russian Federation V.V.Putin signed Federal Law on ratification of the Agreement between the
Russian Federation and the Joint Institute for Nuclear Research on location and terms of activity of the
Joint Institute for Nuclear Research.

At present the full JINR members are 18 states of Europe, Asia, and Latin America.

At governmental level JINR has signed bilateral agreements on cooperation with six states, which are
associated members of the Institute.

Totally more than 700 research centers and universities from 64 countries are in collaboration with
JINR.



Hay4Hyro nosuTHKy UHCTUTYTa BhlpabaThiBaeT YUEHBIA COBET, B COCTAB KOTOPOI0, TOMUMO KPYIHBIX
YYEHBIX, IPEACTABJSIOIINX CTPAHBI-YYACTHHIbI, BXOAAT WU3BeCTHble Gu3uKu ['epmanuu, pernumy,
Wranuu, Kutaga, CIIIA, @paniuu, LEPH.

OcHOBHbIE HalpaBJ/eHUs TeopeTUYeCKUX U 3IKCIEepUMEeHTa/JbHbIX MCCAeJOBaHUN, NPOBOAUMBIX
MHTEepHALMOHAJbHBIM KOJIJIEKTUBOM Y4YéHbIX ceMu Jiaboparopuih OHWUAU, - 310 Ju3MKa
3JleMeHTAapHbIX 4YacTul, sAepHas ¢u3Mka, GU3MKA KOHAEHCUPOBAHHBIX CpeJ, U paJualMOHHas
6u0JI0T Ul

CtpaTerus pa3BuTHUsI UHCTUTYTa OCHOBaHA Ha TPpHUa/ie «HayKa-06pa3oBaHUEe-UHHOBALUN».

OUSHN pacnosiaraeT yHUKaJbHbIM HabOpPOM 3KCIEPUMEHTANBHBIX YCTAHOBOK, KOTOPbIEe MO3BOJISIOT
NpoBOJUTh O¢yHJAMeHTa/bHble U NPUKJIAJHble HCCAELOBaHUS C MHCIOJb30BAaHUEM HOBeEHLIMX
TEXHOJIOT'MH, BKJII04Yasi MHGOpMaLlMOHHbIe, U Pa3BUBAaTh YHUBEPCUTETCKOE 06pa3oBaHue.

®opmupoBanue OUAN kKak OAHOrO K3 MUPOBBIX LEHTPOB (yHAAMEHTANbHBIX HCCJIeLOBAHUN
03HAMEHOBAaHO BEXaMU B UCTOPHUU TEOPETUUECKON U IKCIIEPUMEHTATbHONU QU3UKHU:

- Axazemuk H.H.Boroso60B ¥ ero HayyHasl LIKOJIa ChIFpasid ONpeJesisiolyl0 poJib B CO3JaHUU
COBpPEMEHHOM KBAaHTOBOW TEOPHUM N0JIl, IOHUMAHUU KBAapPKOBOW CTPYKTYpPbl HYKJIOHA U L BETOBOMU
IPUPO/bl CUJIBHOTO B3aUMOeHCTBHUA.

- B 1957 roay B JlabopaTopuu BbICOKHMX 3Hepruid (JIBI), pykoBoAHMMOH aKaJeMHKOM
B.M.BekcsiepoM, 6bla1 3amylleH KpynHeHUd B MUpe yckopuTeb - CUHXpoda3oTpoH. MHoOrosieTHssA
paboTa Ha 3TOW  YHHUKAJbHOM  YCTaHOBKe

MHTEePHALMOHA/JbHOTO KOJIJIEKTUBA YYEHBIX U3

JeCATKOB CTpaH Mupa yBeH4YaHa pAzoM Fundamental
BbIJIAIOIIMXCS OTKPBITUH U U306peTeHUH. Science

The research policy of the Institute is determined by the Scientific Council, which consists of eminent
scientists from the member states as well as of famous physicists from Germany, Greece, Italy, China,
the USA, France, CERN and others.

The main fields of theoretical and experimental research carried out by the international team of
scientists of the JINR’s seven Laboratories are elementary particle physics, nuclear physics, condensed
matter physics and radiation biology.

The development strategy of the Institute is based on the triad "science-education-innovations".

JINR possesses a unique set of experimental facilities, which makes it possible to carry out
fundamental and applied researches using high technologies and to develop university education.

JINR’s formation as a world center of fundamental research was marked by important milestones in
history of theoretical and experimental physics:

- One of the JINR founders Academician N.N.Bogoliubov and the scientific school he created
determined the development of the modern quantum field theory, the conception of quark structure of
nucleon and color nature of strong interaction.

- In 1957 at the Laboratory of High Energies headed by Academician V.Veksler the world’s largest
accelerator - the Synchrophasotron - was commissioned. Long-term work of international team of
scientists from many states on this unique facility led to a number of outstanding discoveries and
inventions.



- Bckope mnocie co3ganuss OUAUN, B JlaGopaTopuw sfepHbIX Mpo6JeM ydeHUK IJHpuko Pepmu
BpyHo [loHTEKOPBO BBIABUHYJ THIIOTE3y CyIIECTBOBAHUSA OCLWJIJIALUUNA HEWTPUHO, KOTOpad Halljaa
3KCIIEpUMeEHTaIbHOE OATBEPKAEHHUE Y2Ke B HALllK JHU.

- B 1960 rony B JlabopaTopuu HEUTPOHHON PU3UKU NOCTPOEH UMIYJIbCHBIN peaKTOp Ha ObICTPBIX
HeiiTpoHax WBP, cxema kKoToporo Obl1a MpexdsoxeHa IepBbiM aAupektopoM OUAU uneHom-
koppecnoHgenToM AH CCCP I.W. bsioXHUHLIEBBIM.

- B 1993 roay B JIB3, pykoBoauMoii akageMukoM A.M. banguHbiM, BBeIEH B 3KCIJIyaTallMIO epBbIX
B EBporne cBepXnpoBoAsAIIMHT YCKOPUTEb TSXKEJIbIX MOHOB — HYK/IOTPOH.

- Ha koMI/iekce LUKJIOTPOHOB, CO3JaHHbIX B J/IabopaTOpUU s1[lepHbIX peaKLul, 0 PYKOBOJCTBOM
akageMmuka [.H. ®népoBa 6bL1a HayaTa MporpaMMa CUHTe3a TPAHCypPaHOBBIX 3jeMeHTOB. CerofHs
3KCIEePUMEHTAJbHO MOJTBEPXK/EHO CYIIECTBOBAHHUE «OCTPOBA CTAOUIBHOCTH» CBEPXTDKENBIX
ajsieMeHTOB, a 105-i1 aseMeHT mnepuoaudeckoil cucrembl /I.U. MeHzesneeBa, CHHTE3UPOBAaHHBIA B
OUSH, HazBaH lyoHueM, a 114-1 annemeHT — DiepoBueM.

Axademuk H.H. 6ozo110608
dupexmop OHUAH ¢ 1965 no 1989 za.

Axademux B.H. Bekcaep Academician N.N.Bogolubov Axademux A.M. Baadun
dupexmop JIB3 ¢ 1956-1966 2z. JINR Director in 1965 - 1989 dupexmop JIBI 6 1968-1997 ze.
Academician V.1.Veksler Academician A.M.Baldin
LHE Director in 1956-1966 LHE Director in 1968-1997

- Soon after JINR foundation an outstanding physicist, a disciple of Enrico Fermi Academician Bruno
Pontecorvo developed the hypothesis for existence of neutrino oscillations which recently has been
proved experimentally.

- In 1960 at the Laboratory of Neutron Physics there was constructed the fast neutron pulsed reactor
IBR, which scheme was developed by corresponding member of the USSR Academy of Science
D.I. Blokhintsev, the first Director of JINR.

- In 1993 at LHE, headed by Academician A.M. Baldin, the first in Europe superconducting heavy ion
accelerator - the Nuclotron - was built and put into operation.

- The research programme on synthesis of transuranium elements was initiated under the
leadership of G.N. Flerov on the cyclotron complex, constructed at the Laboratory of Nuclear
Reactions. Now there is direct experimental evidence of the existence of an "island of stability" for
superheavy elements. Element 105 of Mendeleev’s Periodic Table synthesized at JINR was named
Dubnium and element 114 - Flerovium.



YCKOPUTEJIbHBIH KOMITJIEKC JIABOPATOPUU ®U3UKHU BbICOKUX
JHEPTUU M. B.U. BEKCJIEPA U A.M. BAJIIUHA

B 1944 ropy akajgemuxkoM B.U. BekciepoM 6bl1 OTKPBIT HPUHLMUI aBTO(A3UPOBKH, JeKallUd B
OCHOBE BCeX COBPEMEHHBIX YCKOpPUTEJeH 4YacTUL, BBICOKMX JHEpPruu. 3alylleHHbIM M0k ero
pykoBoACTBOM B 1957 roay B JlabopaTopuy BbICOKMX 3HePTruil yckopuTeab CHHXpoda3oTPOH Ha TOT
MOMEHT ObLJI CAMbIM MOILHBIM B MHUPe U M03BOJISAJ1 YCKOPATb NPOTOHBI 10 3Hepruu 10 MuJiMap/ioB
3JIEKTPOH-BOJIbT. ITO COOBITHE CTAJI0 HAYAJIOM YCKOPUTENbHOU 3pbl PU3UKHU BbICOKUX IHEPTUH.

Bosiee yem 40-neTHss pa6oTa CuHxpoda3zoTpoHa Obla YyBeHYAHA PSJIOM BbIAAIOLUXCS PE3YAbTATOB,
3apeTUCTPUPOBAHHBIX KaK OTKPBITHSA M OTMEYEHHBIX BBICIIMMM MPEMHUSAMH TOCYAapCTB-YYACTHHIL
OUAU:

* MapT 1960 r. - OTKpPbITHE HOBOM YaCTUIbl AaHTUCUTMA-MUHYC T'MIIEPOH;
* H1oJib 1963 I. - OTKpBITUE ABJIEHUS TOTEHLIMAJIbHOT0 PacCessHUSI MPOTOHOB BbICOKOW 3HEPTUY;
* deBpasb 1967 r. - oTKpbITHE pacnaja GU-HOIb-Me30Ha Ha 3JIEKTPOH-NI03UTPOHHYIO apy;
* 60-erT. - co3/jaHNe TeXHOJOTUU BHYTPEHHUX MUILIEHEeH;
* 70-err. - 06HapyXeHHe /IepPHOr0 KyMyJISTUBHOT0 3pdeKTa;
* 1979r. - o6HapyxeHHe 3¢ PeKTa KaHATMPOBAHUS B U30THYTOM MOHOKPHCTAJLIIE;
* 1980 r. - HabJlOAeHUeE sIBJIEHUS I0JIHOTO pa3pyLIeHUs s1iep 0], LeHCTBUEM YaCTUL, BBICOKON
3HEepruM.
I'pynna coaemopos omkpsimusi ahmucuama-muHyc-2unepoHa: A.A.Ky3Heyos,

M.H.Conosves, A.B.Hukumun, E.H.Kaadnuykas, H.M.Bupsicos, B.U.Bekcaep (CCCP),
Jun Jlayao (KHP), Kum Xu Uu (KH/P), Heyen /Jun Tot (HPB), A.Muxya (CPP)

Authors of the antisigma-minus-hyperon discovery: A.A.Kuznetsov, M.L.Soloviov,
A.V.Nikitin, E.N.Kladnitskaya, N.M.Viriasov, V.I.Veksler (Soviet Union), Din Da-Tsao
(China), Kim Hi In (North Korea), Nguyen Din Ty (Vietnam), A.Mihul (Romania)

ACCELERATOR FACILITIES OF THE
VEKSLER AND BALDIN LABORATORY OF
HIGH ENERGY PHYSICS

In 1944 Academician V.I. Veksler offered the principle of phase stability, which is the basis for all
modern accelerators of high energy particles. In 1957 the Laboratory of High Energies under his
leadership commissioned the most powerful accelerator of that time - the Synchrophasotron, which
accelerated protons to energy of 10 billion electron-volts. This event began the accelerating era in
particle physics.

More than 40 years that the Synchrophasotron was in operation led to a number of outstanding
achievements, which were considered as discoveries and were awarded the highest prizes of the JINR
member states:

* March 1960 - the discovery of antisigma-minus-hyperon;

* July 1963 - the discovery of high energy protons dispersion phenomenon;

* February 1967 - the discovery of the phi-zero-meson decay into electron-positron pair;

* 60s - the development of internal target technology;

* 70s - the observation of nuclear cumulative effect;

* 1979 - the observation of the channeling effect in curved monocrystal ;

* 1980 - the observation of the phenomenon of complete nuclear decay under the influence of
high energy particles.



B 70-e roabl akageMukoMm A.M.BajuHBIM GbLIO MpEAJIOKEHO HOBOE HAyYHOe HamlpaBJ/eHUue -
PENATUBUCTCKAA AnepHasa ¢usuka. s npoegenus B OUAN akcnepuMeHTaIbHBIX UCCIELOBaHUMN B
3TOM 06J1aCTH ObLI CIPOEKTHUPOBAH, NOCTPOoeH U B 1993 rojy BBeAEH B 3KCIJIyaTal[UI0 MEPBbIA B
EBpone yckopuTe/sb TKeJblX HUOHOB BBICOKMX 3SHEPTrUH, OCHOBAaHHbIA Ha CBEpPXNPOBOAALIMX
MarsHuTax - HyksoTpoH.

J3To 6bLI LIAT, ONEpPeAUBIINN BpeMs KakK B 06JlacTU PU3UYECKUX HCCIe[0BaHUH, TaK U B 06JIaCTH
HOBBIX TEXHOJIOTHH, TaK Kak jAjs co3jgaHus Hyksorpona y4uéHeiMu OUAU 6Gblia mpejJiiokeHa U
peasnM30BaHa YHUKaJbHAs TEXHOJIOTHUS CBEPXIPOBOJASIIMX OBICTPOLUMK/IUPYIOIIUX MarHUTOB,
IIMPOKO BOCTpeGOBaHHAasA M ceroJHA. B Hamu AHU (U3MKA TSKEJbIX MOHOB BbICOKUX 3HEPrUH
SIBJISIETCSI OJHOUM U3 HauboJiee MHAMUYHO PAa3BUBAKIIMXCS 06/1aCTEN HAYKU.

CunxpogazompoH

nponaHosas kamepa, ¢
nomoujbio kKomopot Ha
CunxpogazompoHe 6bl1
0mKpblM aHMucuzMa-
MUHYC-2UunepoH

24-liter propane chamber
which was used in the
research led to the

-

The Synchrophasotron

antisigma-minus-hyperon

discovery on the

Synchrophasotron
Hykaompou

The Nuclotron

In 1970s Academician A.M. Baldin proposed a new scientific direction - relativistic nuclear physics. In
order to carry out experimental research in this field at JINR there was designed, constructed and
commissioned in 1993 the first in Europe superconducting accelerator of high energy heavy ions
based on superconducting magnets - the Nuclotron.

It was an event ahead of the time regarding both physics research and technologies as for the
accelerator production JINR scientists developed a unique technology of superconducting fast-cycling
magnets, which is in great demand nowadays.

It was a breakthrough in the field of physical research as well as in the new technologies development.
Physics of high energy heavy ions is now one of the most intensively developing research directions of
science.



METANPOEKT NICA

B 2005 rozy nox pykoBoicTBOM akageMuka A.H.CucaksiHa 6blia pa3paboTaHa U HIpezJioKeHa
nporpaMMa pas3BuTusA WHCTUTYTa, Hale/leHHasd Ha IpoBeJieHUe IepeioBbIX HCCAe[0BaHUNM Ha
ycraHoBkax OUAWN. OpHMM U3 r/1aBHBIX HaANpaBJeHUH 3TOU MNpPOrpaMMbl ABJAETCA CO3LaHHUE
YCKOPUTEJNbHO-HAKONUTEJIBHOIO KOMILJIEKCA M IKCHEpPHUMEHTAJbHbIX YCTAaHOBOK [JIsi M3y4YeHHus
dyHIaMeHTa/IbHbIX CBOMCTB OapUOHHOMN MaTepUH.

[Io coBpeMeHHBbIM TeOpPEeTHYECKHWM Mpe/ICTaBJEHUSIM MaTepUsl MOXKET HAxXOJUTbCS B HECKOJIbKHUX
COCTOSIHMSIX: aJIpOHHOM, KBapK-TJIDOHHOM M TakK Ha3blBaeMOW cMellaHHOW ¢aze (cM. Auarpammy),
COCTOSIIIEN U3 KOMIIO3UIUH NEPBBIX IBYX COCTOSTHUH.

151 SKCIepUMEHTa/IbHOTO U3y4YeHHUs
% 2008 m HEOOX0JMMO CO3/aThb OapPUOHHYIO
g f RHIC-BES Quarks and Gluons MaTepuIo B 3KCTpeMaJIbHbIX
[ = YCI0OBHUAX B COYAAPEHHAX TAMXEJIbIX
v 3 HOHOB BbICOKHX 3HEPTHUH.
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MEGAPROJECT NICA

In 2005 under the leadership of Academician A.N.Sissakian a development programme for the
Institute was elaborated and proposed with the aim to carrying out advanced experimental research at
the JINR facilities. The main point of the programme is construction of an accelerator-accumulator
complex and experimental facilities
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concepts matter exists in several
phases - hadron substance, quark-
gluon matter and an intermediate
mixed phase (see the diagram).
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density, which is experimentally i 00 miNom y7e:
performed at high energy heavy ion Big Bang Expansion
COlliSionS 13.7 billion years

Om Kupnu4ukos Mupo30aHusi K coepemeHHoll BceseHHoU
From the blocks of the World to the modern Universe



@dyH/laMeHTaJbHBIMU HAalPaBJIEHUSIMH UCCJIeIOBAHUH B 3TON 06JIaCTH SABJISIOTCS:
* IOWCK Y M3y4YeHHe HOBbIX, He HAOII0JaBIINXCS paHee COCTOSTHUM 6apUOHHON MaTepuu;
*  06bsICHEHHE MPUYHHbI CBI3aHHOCTH KBAPKOB B HYKJIOHAX;

* HCCJe[j0BaHHE MEXaHU3MOB HapyIIEHUS CUMMETPHH, OOBSCHAIUUX 3araJKy OTCYTCTBUS
aHTHBellleCcTBa B Halllel yacTHu BcesleHHOH.

Jlna mpoBeaeHHWs1 Takux ucciaegoBanuid B 2008 roxy 6blia o6pasoBaHa JlabopaTopusi PpU3MKH
BbICOKHX 3Hepruil (JI®B3J), ob6beauHUBIIASA KOJJIEKTHBbI JlabopaTOpUH BBICOKUX 3SHEPTrUH U
JlabopaTopuu (PU3MKM YaCTHIL, W HayaTa peasusalnus NpoeKTa, moJyduBliero Ha3zBaHue NICA
(Nuclotron-based Ion Collider fAcility)

PemrenneM Breicllero ynpasJjdwmero opraHa HMactutyta -  Komurtera IlosiHOMOYHBIX
[IpencraBuTesiert [I[paBUTENbCTB rocygapcTB-ydyacTHUL, OUSN Ha Bble3agHOU ceccuu, NPOXOAUBILEN B
crosvue KaszaxcraHa AcTaHe, 3TOT NpPOEKT oOIpejeseH Kak ¢JiarMaHCKUH B 7-J€THEM IJIaHe
pasButus UHctutyTa Ha 2010-2016 roas!.

’

Jupexkmop OHAH akademuk A.H.CucaksH Ha ceccuu KIIIT
npasume/ibcme 2ocydapcms-yuacmuuy OUAH, cocmosigweltics 8

Acmane 19-21 Hosbps 2009 e. JINR Director Academician A.Sissakian on the session of the Committee of
Plenipotentiaries of the Governments of the JINR member states held in

Astana on November 19-21, 2009

The fundamental problems that need to be studied in this field are briefly formulated as follows:
* search and study of new phases of baryonic matter, which have not been observed before;
* understanding nature of bonds between quarks in nucleons;

* search for the reasons of symmetry violations in strong interactions, explaining the mechanism
of emergence of the World, consisting of matter at the absence of antimatter in our part of the
Universe.

In order to concentrate efforts on this direction in 2008 there was established the Laboratory of High
Energy Physics (LHEP) through the merger of the Laboratory of High Energies and the Laboratory of
Particle Physics and the implementation of the project called NICA (Nuclotron-based Ion Collider
fAcility) was started.

By the decision of the Supreme governing body of the Institute - the Committee of Plenipotentiaries of
the governments of the JINR member states since 2010 the project appointed as a leading one in the
Seven-Year Plan for the Development of JINR.



YCKOPUTEJ/IbHbIA KOMIIJIEKC NICA

YckopurtenbHas yacTb npoekta NICA mnpefnosiaraeT co3jaHhe Ha 6ase MOJepHU3MPOBAHHOIO
yckopuTeiss HykJ0TpOH YHUKaJIBHOTO KOMIIJIEKCA, TO3BOJIAOLLEr0 IPOBOAUTD UCCIel0BaHUA:

Ha BCTPEYHBbIX BBICOKOMHTEHCUBHBIX My4YKaxX MOHOB (BIJIOTb [0 30/10Ta Au’*) mpu cpejHel
cseTuMocTH L=10%7cm2cex! (Au*7°) B uanasone sHepruit [s ~=4-11T3B;

Ha BCTPEYHbIX y4YKax MOJISIPU30BAHHBIX MPOTOHOB U AEUTPOHOB C MPOJ0JbHON U NONEPEYHOU
noJisipyusanueit co ceeTuMocThbio 1032cM-2cek];

Ha BbIBEJIEHHBIX NMy4YKax NPOTOHOB U MOHOB C 3HeprusaMu 12,6 I'3B (a1 npotoHoB), 5,8 3B
(mn1a pedtpoHoB) W 4,5 9B Ha HYKJOH [/ TsDKeJbIX HOHOB, a TaKXe Ha MydKax
NO0JIIPU30BAHHBIX IPOTOHOB U JIEUTPOHOB C MHTEHCUBHOCTBIO >1010 yacTuly 3a UKL

[0 MHOTOJAUCLMIJINHAPHBIM NporpaMMaM NpPUK/IaJHbIX UCCAeLOBaHUNA Ha 60JbIIOM Habope
BbIBeJIeHHbBIX NyYKOB B LIMPOKOM JjMalla30He SHepruil.

B cocTtaB YCKOPUTEJIbHOI'O KOMIIJIEKCA BXOAAT KaK ,E[eﬁCTBYPOH_lPIe O6’beKTbI, TaK U CO3JaBaEeMbIe:

MO/lIepPHU3UPOBAHHbBIN ycKopUTeb HOHOB HyK/I0TpOH (AelcTByeT);
cBepxnpoBosmui kostaigep NICA (miaHupyemsiit 3anyck B 2017 r.);

OyCcTepHBbIA CUHXPOTPOH, HEOOXOJUMBIN [Jsl CO3JlaHHUSA B KoJllaifiepe My4yKOB TpebyeMoi
WHTEHCUBHOCTH (IJlaHupyeMbli 3anyck B 2015 r.);

HOBbI€ HCTOYHHUKHU NOHOB U MMOJIAPHU30BAHHbIX YaCTHUL,

NICA ACCELERATOR COMPLEX

The accelerator part of the NICA project involves construction of a unique complex on the base of the
modernized accelerator Nuclotron that allows performing the wide experimental programme using:

colliding ion beams of high intensity (up to Au79*) at an average luminosity of L=1027cm-2sec!
(Au*79) in the energy range /s, =4-11 GeV;

on colliding beams of polarized protons and deuterons (with longitudinal and transversal
polarization) with luminosity at least of 1032cm-2sec-;

on extracted beams of protons and ions at maximum energies of 12.6 GeV (for protons), 5.8 GeV
(for deuterons) and 4.5 GeV per nucleon for heavy ions, as well as on polarized proton and
deuteron beams with intensity of >1010 particles per cycle;

interdisciplinary programmes of applied research on big set of extracted beams with the wide
range of energies.

The accelerating complex includes the operated facilities as well as ones under construction:
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the modernized ion accelerator Nuclotron (in operation);
the superconducting collider NICA (to be commissioned in 2017);

booster synchrotron necessary for formation and acceleration of beams of required energy and
intensity to be injected into the Nuclotron(to be commissioned in 2015);

the new sources of ions and polarized particles;



* HOBBIU EPBUYHBIA HHXKEKTOP-IIPEeAYCKOPUTENb HOHOB (JIMHAK);
* JKCIlepUMeHTasbHble ycTaHOBKU MPD u SPD;
* 3KCIepHUMeHTaJbHble YCTAHOBKU Ha KaHaJle BbIBeJeHHbIX MNyYK0oB HyK/JI0TpOHa;

* 00BeKThl UHOPACTPYKTYPHI, HEOOX0AUMBIE [/ 3P PEeKTHBHOTO MIPOBEIeHUS UCCIeOBAHUH.

YckopuTtesbHbl kKoMIieke HykinoTpoH-NICA coszpaércs cneuuandcraMmu OUAN. Yxxe Ha Haya/ibHOM
3Tale 6bLJIU NpUBJIeYeHbl Haub0Jiee aBTOPUTETHbIE IKCIIEPTHI B 00J1aCTH YCKOPUTENbHOW QU3UKHU U
TEXHUKHW H3 JAPYIMX MHUPOBBIX LeHTpPoB. COCTOAHHe IpoeKTa peryJaspHO paccMaTpUBaeTcCs
MeX/I[yHapoHbIM 3KcrepTHbIM KomuTeToM (Machine Advisory Committee - MAC), cocTosimiemM u3
BeIyLIMX YYEHBIX B 06J1acTH yckopuTeabHoU ¢usuku u3 JEPH, BNL u FNAL (CILIA), GSI (Tepmanus),
U®BI u UTOD (Poccusn), Tokukickuil ynuBepcuteT (AnoHus).

Fixed target experiments
area (b.205)

Extracted beams from

Nuclotron

Spin Physics
Detector (SPD)

KRION-6T
and HiLac
(3.5 MeV/u)

Booster (3-660 MeV/u) Multi-Purpose
inside Synchrophasotron Detector (MPD)

LU-20 it yoke

(5 MeV/u) E Nuclotron
0,6-4,5 GeV/u

Cryogenics

Cxema komnaekca NICA

The NICA complex layout

* the new primary ion injector pre-
accelerator (Linac);
* the experimental facilities MPD and SPD;

* the experimental facilities using the
Nuclotron extracted beams;

HcmouHnuk msicenwvix uonog Kpuou-6T
* infrastructure objects, providing necessary Source of heavy ions Krion-6T

conditions for research activities.

The NICA accelerator complex is being designed by the JINR specialists and constructed in
collaboration with other laboratories and organizations. From the beginning of this process the
leading experts in accelerator physics and engineering from other world centers were engaged. The
status of the project is regularly analyzed by the Machine Advisory Committee (MAC), which includes
the leading accelerator physicists from CERN, BNL and FNAL (USA), GSI (Germany), Budker INP of SB
RAS, IHEP and ITEP (Russia), Tokyo Univ. (Japan).
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MHOTOIEJIEBON JETEKTOP MPD

OcHoBHasl 3a,a4a, KoTopas 6yAeT peliaTbcsl Ha yckopuTeabHOM KoMiyiekce NICA, TpebyeT co3zaHus
3KCIepUMeHTaJbHON YCTAaHOBKH, CIOCOOHOM:

K pPEruCTprupoBaThb C BBICOKOM Bd)(l)eKTHBHOCTbI-O HaCTUObI, poXxXAaomHuecd nMpu CTOJIKHOBEHHUHU
IMY4YKOB TAXeJIbIX NOHOB;

M I/I[LeHTI/I(l)I/II_[I/IpOBaTb THII U olfpeAesidTb SHEPTrUI0 YaCTHUL,

M BOCCTAHABJIMBATb BE€PIIMHbBI ME€PBHUYHOIO0 B33HMOL[€IZCTBHH U KOOpPAHWHATBI POXIAECHUA
BTOPHUYHbIX YaCTHII.

Cxema u MacwiTab MHorouesieBoro fetekropa MPD (MultiPurpose Detector), paspa6aTbeiBaeMOro AJ1s
peasiM3alMM JAHHOU 3aZjlauM Ha BCTPeYHbIX yyKax koJsiaiaepa NICA, npefcTaByieHbl HA PUCYHKe.

MPD cocTtouT u3 BepminHHOro Jietektopa (IT), BHyTpeHHEro Tpekepa U CUCTEMBI IS ONpeAeseHUs
3HepruH, 3apsja 1 tTuna 3apsokeHHbIX yactull (TOF, TPC), anekTpoMaruutHoro kasopuMmetpa (ECal)
U OKpy»Karllero ux ceepxmnponogsinero mariura (SC Coil). [To TopiaMm ycTaHOBKH pacnoJiaratoTcs
CUCTeMBbI, HeoOX0uMble i MOHUTOpUpoBaHusa nydka (BBC, ZDC) u feTekTopkbl, epeKkpbiBaloliye
06J1acTb MasbIx yrioB paccesHus (FS-A, FS-B).

ECal

Cxema MHO20Ye1e8020
demexkmopa MPD

Scheme of the Multipurpose

Detector MPD
MULTIPURPOSE
DETECTOR (MPD)
The main tasks to be solved at the CPC Tracker
accelerator complex NICA require construction DC

of a modern experimental facility capable to provide:

» efficient registration of the particles produced by heavy ion collisions;
* identification of particle type, charge and energy;

* reconstruction of vertices of primary interactions and the position of secondary particle
production.

The scheme and scale of the Multipurpose Detector (MPD) being developed to fulfil these tasks with
the use of the colliding beams of the NICA collider are shown in the figure.

The MPD comprises the central detector - the central part consisting of the vertex detector (IT), the
internal tracker and system for identification of particles’ energy, charge and type (TOF, TPC), the
electromagnetic calorimeter (ECal) and superconducting solenoid (SC Coil), surrounding it. On both
ends of the facility’s central part there are situated systems, required for the beam monitoring (BBC,
ZDC), and detectors, covering the low-angle region - the forward spectrometer-A and forward
spectrometer-B (FS-A, FS-B).
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[IPOTPAMMA UCCJIEAOBAHUH C ITOJAPU30BAHHBIMU MTYYKAMU

BTopas skcnepumeHTasbHasi ycTaHoBka — SPD (Spin Physics Detector) Ha kosnaigepe NICA
CO3JaeTcs Ui peajvM3alUy HayYHOW MPOrpaMMbl MO U3yYEeHHUI0 CIMHOBOW CTPYKTYpPbl HYKJIOHA U
s7iep, a TakKe MOJIIPU3ALMOHHBIX SIBJEHWH C WCMOJb30BAaHUEM BCTPEYHBIX MYYKOB MPOJOJIBHO M
MOTEePEYHO MOJISPU30BaHHBIX IPOTOHOB U AEUTPOHOB. E& 3amycK M03BOJIUT Ha Ka4eCTBEHHO HOBOM
YPOBHE NPOJOLKUTD TpasuLmoHHble 1t OUSAUN uccieoBanus B JaHHON 06J1acTH PU3UKU BBICOKUX
3Heprui Ha 6a30BoM ycTaHOBKe MHCTUTYTA.

PU-Y
PU-X g
56) (58 (78 @ (11 121 P[g] I'Polar
Inj1 = A THIHAH=—H IO = HHHI g ‘;.
' “\_\\‘*"‘ 'Ma K RF1 Spin1 Snake2 Snake1 Spin3 /| ; "-""'l/"
__ \\\ Bl 3] [41 621 [6.9] ED B9 [62 | / /',
2 / J &)
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’ 1;‘ }."’K,/ ?,‘
/ ,‘":-“‘. =
[ “I;’ ,:‘f:‘/ —:_’
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’ ;/) _{.-“ fs
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/ i Ny,
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M B2 a5 Spindy o/ m,:;,,‘\\x\
L H IIII=IIII HIE=HE =11
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Dump 2 e e

p,d polar. mode

Cxema konbya konnaiidepa NICA Scheme of the NICA collider ring

POLARIZED BEAMS RESEARCH PROGRAMME

The second experimental facility - the Spin Physics Detector (SPD) at the NICA collider is being
constructed in order to fulfill the scientific programme for study of the nucleon spin structure and
polarization phenomena with the use of
colliding beams of longitudinally and
transversally  polarized protons and
deuterons. It is traditional research field of
high energy physics for JINR and with the
commissioning the facility it will be taken
to a higher level.

HcmovHUK no/1sipu308aHHbIX s10ep

Source of polarized nucleus
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[IPOTPAMMA UCCJIEAOBAHUM HA BbIBEJIEHHBIX ITYYKAX

BaskHOI1 0COGEHHOCTBIO CO03/1aBaeMOro KoMIlJieKCa ABJIAETCA COXpaHEHHWE BO3MOXXHOCTHU NPOBEECHUA
I/ICCJIE,ZLOBaHI/Iﬁ Ha My4YKax HYKIIOTpOHa, BbIBE€JIECHHbBIX Ha 3KCIIEpUMEHTaJIbHble YCTAHOBKH C
Cl)I/IKCI/IpOBaHHbIMI/I MHUIIEHAMH.

HoHHbIE MyYKHU MO3BOJISIOT HM3y4yaThb CBONUCTBA GAPUOHHOU MaTepyuu U Pa30BbIX MEPEXO]O0B THIA
«KHUJKOCTb-ra3», NPOBOJUTb NOUCK 3QPEeKTOB CKPbITOH CTPAaHHOCTU B HYKJIOHE, UCCJIe[0BaThb
runepsjipa v Apyrue sK30THYecKre 00'beKThI.

W cToYyHUK NOJISIPU30BAHHBIX YACTHUL, TPEOCTABJISIET YHUKAJIbHYI BO3MOXXHOCTb [IJISl UCCJIeJ0BAHUS
CIHMHOBOM CTPYKTYpPbI HYKJIOHA U CBOWCTB MOJISIPU30BAHHOM S1/IEPHON MaTeEpPUU MPU MPOMENKYTOUHbIX
3HEPTHUSX.

HccienoBaHusi Ha BbiBeJIeHHBIX Nyykax HyksoTpoHa npoBojsaTcs B JIOBI ¢ MoMeHTa ero 3amycka B
akcmyaTtanuio. A B 2011 roay 6611 o/106peH K peanusanud HoBbid npoekT BM@N (Baryonic Matter
at Nuclotron), Lesbl0 KOTOPOro SBJSETCA CO3JaHHEe 3KCIePUMEHTAJbHOM YCTAaHOBKHU JJI
HCC/eIOBaHUsI CBOMCTB ropsiueid U MJIOTHOM 6apUOHHOW MaTepuM. YcTaHOBKa BM@N cospgaetcs
KoJsIabopanuei u3 19 crpaH npd akTUBHOM ydactuu npezcraButesieil CBM Ha FAIR. Habop
3KCNepUMeHTaNbHbIX JAHHBIX IJIaHUpyeTcs: HayaTb B 2015 roay. Takum o6pasom, npoekT BM@N
CTaHEeT MepBOY o4Yepebio HAYyYHOU nmporpaMMbl koMiiekca NICA 1o U3ydyeHHI0 CBOMCTB GapUOHHOM
MaTepHH B IKCTPEMAJIbHBIX YCIOBUAX.

FIXED TARGET RESEARCH
PROGRAMME

The important feature of the NICA
complex is  maintaining  and
development of experimental studies
at the Nuclotron beams transferred to
experimental facilities with fixed
targets.

USil’lg ion beams allows studying Cxema cnekmpomempa BM@N Ha ocHose modepHusupogarHozo mazHuma CI1-41
baryonic matter properties and Layout of the BM@N spectrometer based on modernized SP-41 magnet
"liquid-gas" transitions, continuation

of search for hidden strangeness effects in the nucleon, studying hypernuclei and other exotic objects.

The source of polarized particles provides a unique possibility to study the nucleon spin structure and
polarized nuclear matter at intermediate energies.

The fixed target studies are already in progress. The BM@N (Baryonic Matter at Nuclotron) project
was approved and accepted for implementation in 2011. It aims to create an experimental facility at
the Nuclotron extracted beams for investigations of hot and dense baryonic matter properties. BM@N
facility is being constructed by the collaboration of 19 countries with active involvement of the
representatives of the CBM project at FAIR, which is under preparation. Experimental data acquisition
is planned to begin in 2015. Thus, the BM@N experimental programme implementation will be the
first stage of the NICA complex scientific programme on study properties of dense baryonic matter.
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MHHOBALIMOHHAA NPOTPAMMA

[IpesugenToM Poccuu onpesiesieHbl NATh HallpaBJeHUA HHHOBALLMOHHOTO pa3BUTuUs P®:

*  3HeproadPeKTHBHOCTH U IHEPTOCOHEPEKEHUE;

*  sJlepHble TEXHOJIOTUH;

*  KOCMHYECKHE TEXHOJIOTHY;

*  MeJHUIMHCKHE TEXHOJIOTHUH;

* cTpaTeruyeckve HHPOpPMaIMOHHbIE TEXHOJIOTHH.

HUHdpacTtpykTtypa komiuiekca NICA TMO3BOJIMT HCIOJNB30BAaTh HMMeIOUIHECd Iy4YKU  AJs
MHHOBAIIMOHHbBIX U TEXHOJIOTUYECKUX Pa3pabOTOK BO BCEX YKA3aHHBIX HAIPABJIEHHUSIX.

JHEPT03®®EKTUBHOCTb U SHEPI'OCBEEPEXXEHUE

JHeprocbeperamwide CUCTEMbl U TEXHOJOTMH NMPOHUKAIOT BO Bce cdepbl 0ObIJEHHOH >KU3HHU, He
roBOpS yXKe 0 HayYHbIX YyCTAaHOBKAax. Byyliee coBpeMeHHBIX YCKOPUTEJIENH — 3TO CBEPXIPOBOASIIIME
(CIT) MarHuThI.

T'oppocteio OUAU asasrorca CII MaruuTsl TUna HyknoTpoH. OHM YHUKa/IbHEI [0 CBOMM NTapaMeTpaM
Y NpPeJCTaBJIAT UHTEpPeC He ToJibKo Ajs koMmiiekca NICA. Tak, yckoputesb SIS-100, co3gaBaeMbli
And npoekta FAIR B [lapMiuuta e, 6a3upyeTcs Ha MarHUTax 3TOT0 TUIA. AKTya/lbHO UX IPUMEHEHUE
M NpU CO3JJaHUM KOMIAKTHBIX MPOMBILIJIEHHbIX YCKOpUTeJIed AJs siepHON 3HEpreTUKH, U B
MeJAULMHCKUX YCTaHOBKax [Jis pajuoTepanud (B TOM 4MC/Ie YIrJAepOJHOM), UCHOJb3YOLeN As
CO3/laHUA MMYYKOB CUHXPOTPOHEI ¢ 3Hepruel 100-600 M3B.

INNOVATIONS

The President of Russia announced the five directions of the State’s innovational development:

» energy efficiency and energy saving;
* nuclear technologies;

* cosmic technologies;

* medical technologies;

* strategic information technologies.

The particle beams of the NICA complex will be used not only for fundamental research but also for
innovation and technological activities on all the scope of the Innovation Programme of Russia and
other JINR member states.

ENERGY EFFICIENCY AND ENERGY SAVING

The energy saving systems and technologies are penetrating into all spheres of life not to mention the
research facilities. The Future of advanced accelerators is superconducting (SC) magnets.

JINR is proud of SC magnets of the Nuclotron type developed in the 1990-s. They have unique
parameters and are interesting not only in connection with the NICA complex. For example, the
accelerator SIS-100, which is being constructed for the FAIR project in Darmstadt, is based on magnets
of this type. Their application is also important for industrial accelerators for nuclear power
engineering and for medical facilities for therapy (including carbonic one), which use synchrotrons
with the energy in the range of 100-600 MeV.
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B UHCTHTyTe OTpaGoTaHAa MeTOAMKA KOMILJIEKCHOW JAWAarHOCTUKU KPUOTEHHBIX CHUCTEM, KOTopas
MOKET OBITh UCII0JIb30BaHA B JIIOO6OM I[EHTPE, I'i€ CYLeCTBYIOT NOA0OHBIE YCTAHOBKHU.

B JI®B3 co3zaHa yHMKa/JbHas MeTOJMKA JUAarHOCTHUKU [ByX($a3HOr0 YeTbIPEXKOMIIOHEHTHOTO
II0TOKa «He(]Tb-COJIb-ra3-Boja», MO3BOJIAKOLIAsA ONpeAe/aTb KOJUYeCTBEHHBbIH COCTaB YKa3aHHBIX
nprvMecei B HepTH.

Eme ogHO mepcrneKTUBHOE MHHOBAIMOHHOE HallpaBJieHHEe CBSI3aHO C Pa3BUTHEM «abTepPHATUBHON
3HepreTUKU». HccinenoBaHus B 3TOW 06JIaCTH MPOBOAATCI B paMKax MNpoeKTa «JHEpPrus |
TpaHcMmyTanusa». B JI®BI co3zmaHa onbiTHAsl yCTaHOBKA, KoTopasi pa6oTaeT Ha my4yke HyksoTpoHa.
OHa mo3BoJISIeT M0JIyYyaThb JaHHbIe, HEO6X0JUMbIE JIJIsl CO3/JaHUs paboYrX MOo/ieJiel, MPOEeKTUPOBAHUS
AKTUBHOH 30HBI IPOMBILIJIEHHOTO PEaKTOPa, epepaboTKH U YTUIM3ALMK OTPABGOTAaHHOTO S1IEPHOTO
toriuBa (OAT).

Ceepxnpogodsawjuii uzoeHymulii dunoabHullil MazHum 6ycmepa (caeea)
u dgyxannepmypHbliil OUNOAbHLIU MazHUM Koaaatidepa (cnpasa)

The superconducting curved dipole magnet of the booster (left) and the
twin aperture dipole magnet of the collider (right)

Ipu6op, paspabomarHbslil 8 IPBI das
onpedeseHus KOMNOHEHMHO20 cocmasa npumeceti
u pacxoda Hegpmu

The device for identification of components of
admixtures and oil expenditure developed at LHEP

The complex diagnostics methods for cryogenic systems were developed in the Institute. It can be
applied in any center possessing similar facilities.

LHEP has developed the diagnostics methods of a two-phase four-component flow meter "oil-salt-gas-
water", which helps to identify the quantitative composition of the mentioned admixtures in oil.

One more very promising innovational direction is related to the development of the "alternative
energetics”. The studies in this field are carried out in the framework of the project "Energy and
Transmutation”. LHEP has constructed an experimental facility, which operates on the Nuclotron
beam. It provides data taking necessary for developing the working models, designing active zones of
industrial reactors, recycling and disposal of spent nuclear fuel (SNF).
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AJEPHBIE TEXHOJIOTUU

B pamkax mpoekTta /IBUH mpoBeseHa pa3paboTKa JEeTEKTOPOB CKPBITHIX BEIIECTB (B3PBIBYATKH U
HapKOTHKOB). [IpyHLMN nAeHTUPHKALUY OCHOBAH Ha CKAHMPOBAHUU NMyYKOM «MedeHbIX» HEUTPOHOB
TeX 06bEMOB, B KOTOPbIX OHU MOTYT HaxOAWUTbCA. B paMkax mpoeKkTa co3JaHbl KaK KpyIHble
YCTAaHOBKH, C IOMOILbI0O KOTOPBIX CKAaHUPYIOT KOHTEHHepbl, TaK U KOMIIAKTHble IepeHOCHbIe
yCTaHOBKHU. OCHOBHBIMH 3aKa34MKaMH JaHHbIX pa6oT saBsstoTcd PCB u MO Poccun.

KOCMUYECKUE TEXHOJIOTUH

KocMmuyeckoil oTpac/ipio, B 4aCTHOCTH, elepajbHbIM areHTCTBOM «PockocMoc», 4ype3BblYalHO
BOCTpeOOBaHbl MCCJIEJOBAHUS TOBPEXJEHUH KOMIOHEHTOB MHUKPO3JEKTPOHUKH B YCJIOBUAX
KOCMHUYecKoro o6JiydyeHus. 3a npejesnaMu atMmocdepbl 3eMJIM 371eKTPOHHBIE TPUOGOPHI 10 BEPralOTCAa
006J/ly4eHUI0 MOHU3UPYIOLMMH YacTHULLAaMU BICOKOW 3HEPI'uH, BIBOAsLIEMY UX U3 cTposl. BoccosaTp
Takde YCJOBUS Ha 3eMJle MOXHO Ha nydykax yckoputens Hykiaorpon. Tak, B OUAU 6buiu
IpPOTECTUPOBAHbl M OTOOpaHbl 3JIEKTPOHHble KOMIIOHEHTBI J[Jis1 KOCMHYECKOro 3KCIepUMeHTa
PAMELA. ®epepaibHOoe areHTCTBO «PoOCKOCMOC» $IBJIS€TCS MOTEHIMAJbHbIM 3aKa34MKOM [0
NpPOBeJleHUIO JaHHbIX UCC/eJ0BaHUM.

KomnakmHublii demekmop HapKomukos u
83pbl8YaMKU, pa3pabomaHHbwlll 8 pamkax
npoekma [{BUH

/Jlemekmop dsa docmompa 3anyck cnymHuka co cnekmpomempom
60/1bWe2py3HbIX KOHMeliHepo8 PAMELA Ha 6opmy

™ X \‘ & ":

The portable detector of explosives and ’
drugs, developed in the framework of . . . s

the DVIN project The detector for examination of The launch of the satellite with PAMELA

heavyweight containers spectrometer on board

NUCLEAR TECHNOLOGIES

Within the DVIN project the development of detectors of hidden substances (explosives, drugs) has
been carried out. The identification principle is based on the "tagged" neutrino beam scanning the
volumes where the mentioned substances can be contained in.

In the framework of this project the large facilities have been made to scan containers, as well as
compact portable ones. The main customers of these activities are the Federal Security Service and the
Ministry of Defense of Russia.

COSMIC TECHNOLOGIES

The problem of microelectronics damage under cosmic radiation is very important for the cosmic
industry and in particular for the Federal Space Agency "Roskosmos". Beyond the Earth atmosphere
the electronic devices are under hard exposure of ionizing particles of high energies, which results in
their damage. It is possible to simulate these conditions on the Nuclotron beams. For instance, JINR
has tested and selected electronic components for the space experiment PAMELA. The Federal Space
Agency "Roskosmos" is the main potential customer of the research results.
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MEJMLWHCKKE TEXHOJIOTMHU

[llupoko BocTpe6OBaHbl MHHOBALlMOHHBbIE pPa3pabOTKH, Kacaroliuecs 6e30MepaloHHOr0 JieYeHUs
3JI0KaYyecTBeHHbIX onyxoseidl. B O pelicTByeT ycTaHOBKA [/ MPOTOHHOM Tepanuu. B nocienHue
rofbl 3Ta 06JaCTb Ype3BblYaWHO aKTHUBHO pa3BHBAeTCs, W CerojHs OJHUM U3 HauboJjee
3pdeKTUBHBIX METOJOB JieueHUs sBJIsseTcs yrjaepojHass pajguorepanusa. B JI®BI coBmecTHO ¢
coTpyAHukamy JlabopaTopuy pafiMallMOHHOM OGMOJIOTHU BeJyTCS HCC/Aef0BaTesJbCKHe PaboThl MO
JlAaHHOM TeMaTHKe. BenyTcsl Takke MeToAMYeCKMe Pa3pabOTKH, OCHOBAHHblE Ha «JyOHEHCKHUX»
CBEPXIMPOBOJAUIMX MarHuTax. B nepcnekTuse, 6yctep koMmmiaekca NICA MoxeT 6bITh HCIOJIb30BaH
JLJs IPOBeJleHrsl KypPCOB YIJjlepoAHOH Tepanuu.

CTPATET'MYECKUE WUH®OPMAIIMOHHBIE TEXHOJIOTUH

MeranpoekThl, TaKUue KaK 3KCIIEpUMEHThI Ha boJsiblioM aZjpoHHOM KoJsuiaizepe u Kosnangepe NICA,
TpebyT co3/laHus pacnpejieleHHOW HWHOpMalMOHHO-BbIYUCAUTENbHOU ceTu (T.H. GRID). Ona
no3BoJisieT paboTaTb C 3KCIlepUMeHTa/JbHOW HMHpoOpMalUeld Ha BcexX 3TalaXx He TOJIbKO B MecTe
IpOBeleHUs  3KCIepHUMEHTa,
HO Y B JAPYIMX UHCTUTYTaX U
Hay4HbIX LEHTpax MUpa IpHU
YCJIOBHH, UTO UX KOMIIbIOTEPHI
BK/IIOYeHbl B cucrteMy GRID.
Jy6Ha fABJseTcAd OJHUM U3
TaKUX LeHTpPOB, HauboJee
aKTUBHO 5| 3dpdekTUBHO
paboTarliuM Ha TeppUTOPHHU
Poccun.

OH-/1allH Kapma UHMepaKmMueHbIX coeQUHeHUll
MexHcdy HayYHbLMU YUeHMPAaMU 8 pamMKax
mexHos102uu GRID

Statistics:

On-line map of interactive connections 4 N Submitted
\ Waiting

between research centers involved in the GRID i \ Reaty 13
3 1 Running: ‘ i
3 E\’Eé'ﬁed ' Developed by e-Science, HEP

Cancelled: u Imperial CO“Ege

Active Sites: 892326

london _

MEDICAL TECHNOLOGIES

Innovation technologies of non-surgery treatment of malignant tumors are in great demand. The
facility for proton therapy has been functioning at JINR for many years using proton beams of
Phasotron synchrocyclotron. The next step of the therapy development is application of carbon ion
beams, which is one of the most effective methods of therapy. In collaboration with the Laboratory of
Radiobiology the Laboratory of High Energy Physics performs research in this field. The R&D work is
based on Dubna’s superconducting magnets technology. In future the Booster of the NICA complex can
be successfully used for the carbon therapy with beams of required parameters.

STRATEGIC INFORMATION TECHNOLOGIES

Megaprojects such as experiments at the Large Hadron Collider and the collider NICA require
development of a distributed data-processing network (so called GRID). It enables scientists to work
with experimental data at all stages of experiments not only at the place of an experiment performance
but at all collaborating institutes and research centers provided that they are integrated into the GRID
system. Such a system is under active development at JINR.
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OBPA30BATEJIbHAS ITIPOTPAMMA

Heo6xoAnMBIM ycl10BHMeM il pPa3BUTHS COBPEMEHHOIO [OCYyJapCTBa SBJAETCA Halu4yue
3¢dexkTBHOM  o6pa3oBaTesbHOM  cpeabl. OWUAMW  akTUBHO  ydacTBOBaJl B CO3/aHUU
«YHHUBEPCHUTETCKOro mosica» B Jly6He, BkJovdawinero ¢uauan MI'Y, MexayHapoJHbI YHUBEPCUTET
«Jyb6Ha», ¢uaman MUPIA u YuebHo-HayuyHbld LeHTp OUAMY, rae yyaTtca u paboTaloT CTYAEHTHI U
acnupaHThl Begymwnx BY3o0B Poccuu (MU®U, MOTU u f1p.) v rocyaapcTB-ydacTHUl UHCTUTYTA.

aKCHepI/IMeHTaIIbeIe YCTAaHOBKH I/IHCTI/ITYTa U JdKTHBHO€ Yy4YaCTue ero COTpyAHUKOB B
npeno,uaBaTeJlbcxoﬁ AeATeJIbHOCTHU ABJIAKOTCA 3aJIOTOM IMOATOTOBKH BbICOKOKBaJH/ICI)I/ILU/IpOBaHHbIX
ClieqraJIMCTOB.

OUAU coBmecTHO ¢ LEPH perysisipHO NpOoBOAUT LIKOJIbI 10 pU3UKe BBICOKUX SHEPTUH JJIs1 CTYLEeHTOB
M MOJIOABIX yYeHBIX, a TaKXKe LIKOJIbl, Ha KOTOPbIX BeAyllue CIelUaJUCTbl 3HAKOMSAT y4yuTesed
$U3UKU CpeJHUX IIKOJI C IOCJAeJHUMU JOCTHXKEHUSIMHU HayKHU.

[lepcnekTHBHON fABJseTca paspabaTbiBaeMass B
OUAN wmkonbHas o6pa3oBaTesibHAs MPOrpaMMma,
NOCTpPOEeHHas Ha 6a3e NHTEePAaKTUBHOI'O OOILEHHUs C
KOMIIBIOTEPOM.

YHueepcumem «/ly6Hna»

Dubna University

EDUCATIONAL PROGRAMME

The existence of the efficient educational
environment is an essential feature of a modern
research center. JINR played a great role in the
development of the "University belt" in Dubna now
comprising the MSU branch, International
University "Dubna”, the MIREA branch and the JINR
University Center, where students and post-
graduate students from the leading institutes of  HrmepakmusHbili knacc 03 06y4eHUS UKOALHUKOS,
paspabomanHblll compydHukamu Jlabopamopuu co8MecmHo co

Russia and JINR member states study and work. The cneyuaucmamu Bpykxeiisenckoii HayuonasHoti
key point of the JINR educational programme is  “/@6opramopuy, CLIA

involvement in students’ training of scientists Interactive classroom for school education developed by the
o x Laboratory specialists in collaboration with the colleagues from
practicing real researches and using operated Brookhaven National Laboratory, the USA

experimental facilities.

In addition, JINR together with CERN organizes lectures and training courses for school teachers
where the leading scientists inform teachers of physics about the latest scientific achievements.

The school educational programme, which is developed at JINR, is based on interactive communication
with a computer. '
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UH®PACTPYKTYPA

HUudpactpykrtypa npoekta NICA BkJlOYaeT TeppPUTOPUAJIBHO paClpesel€HHYI0 CUCTEMY
KOJIJIEKTUBHOI'O II0JIb30BaHUSA YCKOPUTEJbHBIM KOMIIJIEKCOM, 3KCIIEpUMEHTA/JbHBIMU YCTaHOBKAMH,
cOOpOM M 00pabGOTKOM 6GOJIBIIOTO 00bEMa IKCHEPUMEHTA/NbHBIX AAHHBIX, CHUCTEMbl MHUTAHUSA U
»kn3HeobOecneyeHuss. OHa mnpejoJiaraeT co3JaHuWe HeOOXOAUMBIX YCJ0BUH [ 3bPeKTUBHOU
paboThbl 60JIBIIOrO YKUCAA YYEHBIX U CHIELHUATMCTOB U3 UHCTUTYTOB U YHUBEPCUTETOB MUPA, 3aHATBIX
B peasiu3alMi HayYHOW U UHHOBALlUOHHOW POTrpaMM.

Hannyue Ha TEPPUTOPUHA Poccun MEeXAYHapOoAHOI0 HAy4YHO-HCC/IeA0BaTE/JbCKOTO LeHTpa C
pPa3BHUTbIM KOMIIJIEKCOM COBpPE€MEHHbIX YHHUKAJIbHBIX YCTAHOBOK, HANEJIEHHBIX Ha peleHne
Cl)YH,E[aMeHTaJIbeIX U INPHUKIAAHbIX 3a4da4Y Ha IepejHeM Kpae COBpEMeHHOﬁ HayKH, 6y;:[eT
HHTEJ/VIEKTYyaJIbHbIM MAarHUTOM [JId TaJIaHTJIUBOM MOJIOJEXH CO BCEro MUpa.

Maxem pasmeuwjerus koaaatidepa NICA na naowjadke /IPBI
Layout of the accelerator complex at the LHEP site

Bud yckopumeavHozo komnaexca JIPBI
Panoramic view of LHEP accelerator complex

i WL T e . = o

0O6Ho8/1eHHbIU KoHpepeHY-3a1 JIPBI
Renovated LHEP conference hall

INFRASTRUCTURE

The infrastructure of the project within the Laboratory’s territory includes the distributed system of
collective use of the accelerator complex, experimental facilities, taking and processing large amount
of experimental data, the supply system of the complex. The infrastructure involves provision for
necessary conditions for efficient collective work of scientists and specialists, representatives of
dozens of states from research institutes from around the world, which are involved in the scientific
and innovation programmes implementation.

The presence of an international research center with the advanced complex of unique modern
facilities aimed at fundamental and applied research in Russia will encourage the formation of a new
focus of interests for the talented youth from around the world.
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KOHKYPEHTOCIIOCOBHOCTH NPOEKTA NICA

B pesysbTaTe peasusanuu npoekta NICA 6yzeT co3[jaH YHUKaJbHbIN, HE UMEIOLMI aHaJI0TOB B MUpe
KOMILJIEKC W3 JIMHEHHBIX YCKOPHUTEJEH, CBEepPXINPOBOJSIIMX YCKOPUTEJbHBIX = KOJiel, U
3KCIepUMeHTaJbHbIX YCTAaHOBOK, OCHOBAHHBIX Ha CAMBIX NlepeJ0BbIX TEXHOJIOTUSX.

B orauuyue ot bBosbmoro AxaponHoro Kosnanzepa B IIEPH, HaneseHHoro Ha [JoCTXeHUeE
MaKCUMaJ/IbHOW 3HepTuU Ny4YKoB, KoJiaijiep NICA mo/mkeH ob6ecieddTh MaKCUMaIbHYH GAPUOHHYIO
IJIOTHOCTb BO30OY:KZEHHOU siiepHOM MaTepud. TpebyeMble YCJ0OBUS MOTYT ObITb INOJY4YeHbl B
pe3yJbTaTe CTOJKHOBEHMUS TSKEJbIX HOHOB B CTPOro oOnpejeseHHONH o6JsacTh 3Hepruil. Ha
NpUBEJEHHOW JuarpaMMe IpeJACTaBJeHbl XapaKTEePUCTUKU [JeWCTBYIOLIMX M CO3JaBaeMbIX
YCKOpPUTEJNbHbIX KOMIIJIEKCOB B 3HEPreTUYEecKOM Juana3oHe, Tle OXxujaeTcss QopMUpOBaHHUe
MaTepUU C MaKCUMaJbHO BO3MOXXHOM 6apHOHHON MJOTHOCTBhIO. [lapaMeTpsl kosutaiijiepa NICA
SIBJISIIOTCS ONTUMAJbHBIMU KaK 110 3HEPTrUH, TaK U 110 JOCTUraeMold CBETHUMOCTH JJisl pelleHus 3TOU
CJIOKHOM 3aJlavH.

CozmaBaeMblii kKoMmiieKc NICA o6ecrnedydT HCKIYUTE/NbHbIe BO3MOXHOCTH JJisl IOCTAaHOBKHU
3KCIIEPUMEHTOB 10 U3YYEHHUIO TOpsAYel U MJIOTHOW AJlepHOM MaTepuU B IKCTPEMAJIbHBIX YCJIOBHUAX,
HeJOCTYIIHbIX B APYTUX YCKOPHUTEJ/IbHBIX HEHTPAaX MHUpA, B AWAIIa30HE 3Hepmﬁ, OIITUMAJIbBHOM JJid
MoCcTaBJIEHHOH 3aJja4yH.

Xapakmepucmuku delicmgyroujux u co30a8aembvix F[X.ed.mrget'- el
. V L-limited by scale of L,
ycKopumesiell msijceblX UOHO8: I3Hep2emuyecKull B~ P -
duanasoH 8 cucmeme yeHmMpa Macc, pacCHUmMaHHbsIil 20?? - SIS-300 (FAIR)
0151 CMO/IKHOBEHUS1 UOHO8 3010Md C 30/10MOoM (0Cb . 1077
abcyucc); UHMeHCUBHOCMb NOKA3aHA YEemoM 2018 B 5100 (FaiR)
(wkana coomsemcmeus npedcmasieHa 8 npagom 2017 7 nicaOinR) 10°
sepxHeM yaAy). Teopemuuecku npedckasbieaemast -
061acMb MAKCUMAALHOU NA0MHOCMU 6APUOHHOU 2015 . Booster (JINR) 5
MamepuunOKaSaHawmpuXOBKOlj LI R R R R R ) 102
= - Nuclotron-M (JINR)
The characteristics of operating heavy ion ] s RHIC
accelerators and those under construction: energy g FaF i F _ (BNL)
range in the center-of-mass system calculated for Au- Q
; . ; X A o B s-; (1o 49/61, CERN)
Au ion collisions (the X-axis); the intensity is indicated =
by color gradient (the correspondence table is given in - AGS (BNL)

the upper right corner). The theoretically predicted . SI1S-18 (GSI)

region of the maximum den.sn)./ ofbarygn mattei.” is | ! ; é ; | zlo 4'0 GIO 8:] | VS GeV
indicated with hatching 1 NN
10 10? for Au+Au

COMPETITIVE STRENGTH OF NICA

As aresult of the NICA project implementation there will be created the unique complex comprising As
a result of the NICA project implementation a unique, unparalleled complex will be created comprising
linear accelerators, several superconducting accelerator rings and experimental setups, which are
based on advanced technologies.

Unlike the Large Hadron Collider at CERN aimed at achieving the highest possible beam energies the
NICA collider is supposed to provide the maximum baryon density of excited nuclear matter. The
required conditions can be attained in result of heavy ion collisions in the strictly defined energy
region. The diagram above shows the theoretically predicted energy region corresponding to the
maximum baryon density and the characteristics of the existing accelerator complexes and those being
under construction. It can be seen that the NICA collider parameters are optimal with respect to
energy as well as to achieved luminosity.

The NICA complex will provide unmatched possibility to carry out experiments for studying hot and
dense nuclear matter under extreme conditions, which are not available at other accelerator centers
around the world in the energy region optimal for this task.
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Ha pemieHwe cxXoAHbIX 33Za4 B 3IKCIHEPUMEHTAX C (QUKCHPOBAHHBIMH MHIIEHSIMU HampaBJeHa
MeX/yHapoJHasd HaydHas mnporpamma FAIR c¢ ydyactuem Poccuyn, rortoBsujasici Ha 6ase
yckopuTesabHoro nentpa GSI (lepmanus).

YckopuTesibHbIE KOMILIEKChI, co3JaBaeMble B OWUAU u GSI, saBadgooTca ¢ 0OJHOM CTOPOHBI
KOHKYPHUPYIOLUUMHU, A C APYTrod — B3aUMOJOMNOJHAKIIMMU KaK MO AWaNa3oHy 3HEePrud U BpeMeHU
3aMyCKa, TaK ¥ 110 MeTO/IUKe 3KCIIepMMEeHTa — Ha BbIBEJIEHHbIX U Ha CTAJIKUBAIOLUXCS MyYKaX. OMbIT
MOCJeJHUX JIeT NI0Ka3blBaeT, UTO B MOMCKOBBIX 3KCIEepHMEeHTax KoJllaiJiepbl UMEeT pPsAJ, BaXKHbIX
npeuMyIiecTB. [0 MHEHUIO MEX/IyHapOJHOr0 HayYHOr0o COOOIIEeCTBA U YCTAHOBUBILEHCS IMPAKTHKE,
KOHKYpEHI[MSl He3aBUCHUMbIX IMPOEKTOB HeoOXoAuMMa U SBJSETCS TapaHTHed [OCTOBEPHOCTU
noJiyyaeMbIX pe3y/IbTaToB.

AKTyaJbHOCTb W BBICOKYI0 3HAaYMMOCTb HAay4YHOUW npobGsemaTuku npoekta NICA nmoaTBepxAaeT, B
TOM YMCJIE, U paclIMpeHre UCXOAHOU MporpaMMbl HccienoBaHuil Ha kosutakaepe RHIC (CIHA). 3toT
KoJIJIal/iep OblI CO3JaH ISl U3yYeHHsl CTOJIKHOBEHHUS TsDKEJIbIX MOHOB NpH 3Hepruu [s = 200 3B,

B HaCToOdlLlee XXe BpeMA Ha HEM BEAYTCA USMEPEHUA U IPU CYLLIeCTBEHHO MEHbIINX SHEPTrUAX, OJHAKO,
IIPpXY 3TOM 3HAYHTEJIbHO NNaJjaeT CBETUMOCTb (I/IHTEHCI/IBHOCTI:) IY4YKOB.

Bce sTo nosBosisseT Poccun u rocypapcrBaM-ydacTHUKaM OUAW Ha paBHBIX IpaBax y4acTBOBAaThb B
$bopMUPOBAHUU €JUHONM MHPOBOW MNpOTpPaMMbl HCCAEJOBAHUM C MyYKaMH TSKEJNbIX HOHOB U
MOJISPU30BAHHbBIX YAaCTHUIL BLICOKUX SHEPTHUM U CO3/IaeT GJIAaronpUsATHYIO Cpely AJsl eé eCTeCTBEHHOH
HHTEerpanuyd B MUPOBYIO Hay4YHO-UCCJIE/[0BATENBCKYI0 UHQPACTPYKTYPY.

Aelicmsyrowue yckopumeu UOHOS 8bICOKUX 3Hep2ull Operating accelerators of high-energy ions

SN LHC (CERN) RHIC (BNL, the USA)

7

Nuclotron (JINR, Russia)

The international scientific programme FAIR involving Russian participation at GSI accelerating center
(Darmstadt, Germany) is now under preparation, which also is aimed at carrying out the fixed target
experiments having similar tasks.

Obviously, on the one hand the JINR and GSI accelerator complexes are competitors, and on the other
hand they are complementary to each other in the range of energies and the beginning of operation as
well as in the methods of experiments - extracted and colliding beams. The recent experimental
experience has shown that colliders have a series of important advantages for searching experiments.
In opinion of the international scientific community and in accordance with the established practice
the competiveness of independent projects is the guarantee of reliability of the obtained results.

The relevance and high significance of the scientific programme agenda of the NICA project is proved
among other things by the change of the research programme at the RHIC collider. This collider was
created to study heavy ion collisions at energy of 200 GeV per nucleon. Now it is used to carry out
measurements at much lower energy up to 5 GeV per nucleon, though the beam luminosity (intensity)
significantly decreases for this energy region.

All the described above allows Russia to participate on equal terms in the development of the world’s
joint programme on research with heavy ion and high energy polarized particle beams and provides
favorable conditions for its natural integration through the international scientific center - JINR - into
the world’s research infrastructure.
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MEXJYHAPOJHOE COTPYJHUYECTBO

[IpoekT co3panusa yckopurtenbHoro komiiekca NICA 1 akcnepuMeHTalbHbIX ycTaHOBOK MPD u SPD
BBI3bIBAET 6OJIBIION HHTEpPEC MEXAYHAPOAHOT0 HAYYHOTO COOBIeCcTBa.

B Hacrosillee BpeMs B CO3[aHUM pa3JMYHbIX IOJCUCTEM M pa3paboOTKe HAy4yHOH HpOrpaMMbl
y4acTBYIOT QU3UKH, HHXKeHepbl U KOHCTPYKTOPHI U3 6oJiee ueM 100 uHcTuTyTOB 31 CTpaHbl MUpa.
['eorpadus y4acTHUKOB NOCTOSIHHO paclIUMpsIeTCs.

EBponeiickas opraHusanusa ANepHbIX
uccaenoBanuii (IJEPH) BeIpasuia uHTEpec K
npoekTy NICA u >kejlaHMe COTPYAHHUYATh B
ero peanusauud. Tak, LEPH yxe nepenan
OUAUN obopypoBaHue (LpeiidpoBble KaMephl
akcnepuMeHTa NA48) 1 akTUBHO y4yacTBYeT B
CO3J,aHUU KOMILJIEKCa, nepejaBas
paspaboranHoe B IJEPH mMaTemaTuyeckoe
obecriedeHHe W IpUBJieKasd  BeAyLIUX
3KCIEepTOB MO YCKOpUTeJbHOH U3MKE U
bU3UKe 1eTEKTOPOB.

IodnucaHnue dozogopa o compydHuyecmee. ['eHepanbhblii dupekmop LJEPH
npod. P.Xoilep (caesa) u dupexkmop OUAH akademuk A.CucaksH (cnpasa)

Signing of the Agreement on cooperation. Director General of CERN

Professor R. Heuer (left) and JINR Director Academician A. Sissakian Cmpanbl, npedcmasieHHble 0P2aHUBAYUSMU-YHACMHUKAMU NPOeKma

The states represented by the organizations involved in the project

Ascmpanus Mosadosa Armenia Italy
AzepbaltioxncaH Monzoaus Australia Japan
Apmenus Moavwa Azerbaijan  Kazakhstan
Besopyccus Pymbinus Belarus Moldova
Boazapus Poccusi Bulgaria Mongolia
Bpasuaus Cep6us Brazil Poland
BvemHam Caoeakus - CERN Romania
Tepmanus CLIA - N China RSA
I'peyus Yexus - h S # g ubah . ?usg{'a
Tpysus Ykpauna = il = f/l zech Rep.  Serbia
HUHOus  y36exkucman :]I — \ DPRK Slovakia
Hmaanus dpanyus \E I , France Ukraine
Kazaxcman I0AP — Georgia USA
Kumati AnoHus Germany Uzbekistan
KHAP CERN E Greece Vietnam
Ky6a India
|
»
AR

INTERNATIONAL COOPERATION

The international scientific community is very interested in the NICA complex and the experimental
facilities MPD and SPD.

The geography of the project participants is growing constantly. At present the physicists, engineers
and designers from more than 100 institutes in 31 states are taking part in the construction of
different elements of the facility and the development of scientific programme.

The European Organization for Nuclear Research (CERN) expressed interest and readiness to
participate in the NICA project. CERN has already transferred to JINR some equipment (drift chambers
of the NA48 experiment).
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B pamkax coctosiBuierocsi B /ly6He 3acenanusi [IpaBUTe/NbCTBEHHOM KOMHMCCHM MO WHHOBALUSAM U
BBICOKMM TeXHOJIOTHAM 5 utosis 2011 roga yckopuTtebHbIN KoMilieke JI®BI nocetus [IpeacenaTesnb
[IpaBuTensctBa PO B.B. [lyTun u o3nakoMuiics co cratycoM npoekta NICA.

11 uronsa 20011 roza B xofe BusuTa B Poccuro OUAU mnocetun npeMbep-MuHUCTp Pecny6sinku
Kazaxctan K.K. MacuMoB, KOTOpPOro O3HAaKOMUJIM C JEHWCTBYIOIIUM YCKOPHUTEJbHBIM KOMILJIEKCOM
JI®BI u c co3gaBaeMbiM KoMmiiekcoM NICA.

Ilpedcedamens IIpasumenvcmea PP B.B.IlymuH u dupekmop JIPB3
B./l.Kekenudze 8o epemsi noceujeHusi yCKOpUMeAbH020 KOMNAEKCa
Jlabopamopuu 5 urossa 2011 e.

The Chairman of the Government of the RF V. Putin and LHEP Director

B.B.IlymuH (8 yenmpe), dupekmop OHUAH akademuk B.A.Mameees
o (e yermpe), up p V. Kekelidze on a visit to the Laboratory accelerator complex

(cnpasa) u dupekmop JIPB3 B /J.Kekeaudse (caesa)
V.Putin (center), JINR Director V.Matveev (right) and LHEP

Director V.Kekelidze

IIpembep-munucmp Pecnybauku Kazaxcman K.K.Macumos (& yenmpe),
nocos PK e P® 3.K.Typucb6ekos (cnpasa) u dupekmop JIPBI
B./l.Kekeaudse (caesa) Ha yckopumese Hykaompou

The Republic of Kazakhstan Prime Minister K.K. Masimov (in the center),
the ambassador of the RK in the RF Z.K. Turisbekov (right) and LHEP |
Director V.D. Kekelidze (left) on a visit to the Nuclotron accelerator

In the framework of the Governmental commission on innovations and high technology meeting held
in Dubna on July 5, 2011, where the developing in Russia mega-science projects were considered,
Vladimir Putin, then Prime Minister of the Russian Federation, had visited the LHEP accelerator
complex and got informed with the state of the NICA project implementation.

On July 11, 2011 in the course of his visit to Russia the Prime-Minister of the Republic of Kazakhstan
Karim Masimov visited JINR; he also got acquainted with the operating accelerator complex of LHEP
and with the created complex.
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B okTs16pe 2013 r. B x0/ie BU3uTa B HayuHo-uccie[0BaTeIbCKUM UHCTUTYT QU3UKH MJ1a3Mbl B KuTae
(ropon, Xadait) mpencenatens [IpaButenbctBa PO [.A.MeaseneB moaaepxan mpoekt NICA u jan
COOTBETCTBYyIOLIMe yKka3aHus [IpaBuTenbcTBY Poccru o cofieicTBHIO pa3BUTHS IPOEKTA.

Kurtalickue MHCTUTYTBl TecHO coTpyaHh4yaroT ¢ OUAU B pamkax mpoekta NICA. [lpennaraercs
OTKPBITHE HOBOW Hay4YHO-UCCAEA0BaTENbCKONA COBMeCTHOU nporpaMmbl Kutait - Poccusi — OUSAU B
06J1IaCTU KPUOTEHUKU WU HOBBIX CBEpXIPOBOAALIMX MaTepHUaJOB W MarHUTHBIX 3JIEMEHTOB [JId
peanusanuu Mera-caiieHc npoekrta «Kommniekc NICA».

. IIpedcedamenv npagumenwvcmea Poccuu /].A.Medsedes (8
yeHmpe), nepegbiil 3am. muHucmpa Hayku u O6pasosanusi P®
H.B.Tpemuvsik u 3am. dupekmopa JI®B3 I'.B.Tpy6Huko8
(cnpasa) eo 8pems gusuma 6 HUH ¢puzuku naazmwl (2. Xaghati,
Kumaii) 23 okmsi6ps1 2013 e.

Chairman of the Government of the Russian Federation
D.Medvedev (center), 1st Deputy of RF Minister of Science and
Technology N.Tretyak and Deputy Director of LHEP
G.Trubnikov (right) during the visit to Hefei Institute of Plasma
108 23 H,BIEHEARKXZUE physics (China)

Iodnucanue coznawenus o compydHu1ecmee mexcdy OUAN u HHcmumymom
dusuku naasmoel (Xagail). Cudssm: dupekmop OHUAH akademuk B.A.Mameees

(cnesa) u dupekmop HUH PII (Xagpail) Jlu l|3saHb2aH

Signing ceremony of the JINR and Institute of Plasma Physics of CAS (Hefei) agreement:
JINR Director Academician V.Matveev (left) and Director of IPP Professor Li Jiangang

Chairman of the Government of the Russian Federation Dmitry Medvedev in the course of his visit to
Hefei Institute of Plasma Physics (China) in October 2013 supported the NICA project and promised
the Russian and Chinese counterparts he would instruct the Government of Russia to promote the
project.

Chinese Institutes are working closely with JINR within the NICA project. A new China-Russia-JINR
joint research programme in the field of cryogenics and new superconducting materials and magnetic
elements is proposed for the implementation of the NICA-Complex mega-science project.
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Jusst o3HakomuieHus ¢ mpoekToM NICA v JefcTBYIOUIMM YCKOPUTEIbHBIM KOMILJIEKCOM, JlTabopaTopuio
HoCellasid BUAHBIE TOCYJapCTBEHHbIE U MOJUTHYECKHE JesTesH, JAeJeralud HHOCTPAHHBIX
roCyAapcCTB, IPeACTaBUTEU KyJIbTYpPhl, 6U3HECA, PYKOBOJUTENH PA3JIUIHOTO YPOBHS.

Cexpemapsi Coeema be3onachocmu P® H.ILIlampywesa (cnpasa) u 3am.
cekpemapsi Cb P® 10.H.Baayesckozo (2-1 caesa) sHakomsm c JI®BI
dupexkmop OHAH akademuk A.H.CucaksiH (2-i cnpasa) u Hay.omdeaa JIPB3
10.A.IlaHebpamyes

JINR Director Academician A.N. Sissakian (second right) and Head of LHEP
Department Yu.A. Panebratsev give a tour of LHEP to the Secretary of
Security Council of the RF N.P. Patrushev (right) and the deputy Secretary of
Security Council of the RF Yu.N. Baluevsky (second left)

P 1
b 2

I'pynna kumatickux y4eHvix dokmop Batiuane dun u npog. H.Bane (2-i1 u 3-i
caesa) us ynueepcumema Yun Xya (Ilekun) yuacmsyem 6 co3daHuu
cucmeMmbl KOOpOUHAMHO-8PeMEeHHbIX demeKmopos 0151 ycmarosku MPD.
Pab6ouee o6cysrcderue ¢ Hay. omdeaa B.I'osnoeamiokom (cnpasa) u Hay4HbIM
compydHukom JIPBI B.babkuHbiM (caesa)

Chinese scientists Doctor Weiping Zhu and Professor Yi Wang (second and
. third left) from Tsinghua University (Beijing) participate in testing of time
Munucmp skoHomuueckozo paseumust PO 3.Habuyanuna, of flight system for MPD facility. Working discussion with the Department

dupexmop OUAH axademuk A.Cucarxsnom (& yenmpe), suye- head V. Golovatyuk (right) and LHEP research fellow V. Babkin (left)
dupexkmop OHUAH M.Hmkuc (2-ii cnpasa) u 3am. dupekmopa J/I®BI

I.Tpy6Hukos (cnesa) 6o epems noceweHus deticmayrouje2o
ceepxnpogodsiujezo yckopumes uoHos HykiompoH

JINR Director Academician A.Sissakian (in the center), JINR Vice-Director
M.Itkis (second right) and LHEP Deputy Director G.Trubnikov (left) are
showcasing the operating superconducting ion accelerator Nuclotron to
the Minister of economic development of the RF E.Nabiullina.

IIpedcedamens cuemuoti nasamet P@ C.B.CmenawuH (cnpasa) u
J1lemyuk-kocmoHasm, 2epoti PO F0.M.bamypuH (2-1 caesa)
3HAKOMSIMCS C HAYYHO-UHHOBAYUOHHOU Npo2pammotl
Jla6opamopuu, komopyio npedcmagasitom u.o. dupekmopa OUAH
M.I"Mmxkuc u dupekmop JIPB3 B./]. Kekenudse

The Chairman of the Accounts Chamber of the Russian Federation

Jupexkmop H®B3 AH KHP npog. Yen Xo llleH, akademuku PAH S.V. Stepashin (right) and space pilot, the Hero of the Russian
IH.KyaunaHos u A.H.CkpuHckull (e nepgom psidy caeea Hanpago) 80 8pems Federation Yu.M. Baturin (second left) are considering the
8U3UMa Ha yckopumebHoll Komnaekc Jlabopamopuu scientific innovation programme of the Laboratory, presented by
CAS IHEP Director Professor Chen Hesheng, Academicians G.Kulipanov acting JINR Director M.G. Itkis and LHEP Director V.D. Kekelidze

and A.Skrinsky (first line from left to the right) on a visit to the
Laboratory accelerator complex

In order to get acquainted with NICA project and operating accelerator complex eminent state officials
and politicians, delegations from foreign states, culture and business representatives have visited the
Laboratory.
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17 mag 2013 roxa npoekT NICA 6611 IpeACTaBJIeH 3KcIiepTaM EBpOKOMHCCHY BO BpeMsl UX BU3WUTA B
OUAN.

18 mas 2013 roga OUAU noceTn reHepaibHbIN AUpPEKTOpP MeXIyHapogHOr0 areHTCTBA 10 aTOMHOM
sHeprun lOkus AmMaHO U compoBOX/aBiiue ero Jjuna. ['taBa MATATI c 6Go/ablIMM HHTEPECOM
[I03HAKOMMUJICS C UCCJIeJOBAHUSIMU U TpoeKTaMu JlabopaTopui GU3UKHU BBICOKUX IHEPTUH.

Bcmpeua dupexyuu OHAH (caesa) c skcnepmamu Eepokomuccuu (cnpasa)

Meeting of the JINR Directorate (left) with the representatives of the
European Commission

I'y6epnamop MO A.I0.Bopo6ves (8 yenmpe), 2aa8a e.
Ay6Ha B.3.1Ipox (caesa) u 3am. dupekmopa JIPB3
I.B.Tpy6HuKo8 (chpasa) 8o epemsi eusuma e
Jlabopamoputro

Moscow Region Governor A.Vorobyov (center), Mayor of
Dubna V.Prokh (left) and LHEP Deputy Director
G.Trubnikov on a visit to the Laboratory

Busum eenepasnvHozo dupekmopa MAT'AT3 10.Amano (2-ii caeea) 8 IPBI

IAEA Director General Yukiya Amano during his visit to LHEP

The working meeting with the representatives of the European Commission - the European Union’s
executive body - was held at the JINR directorate office on May 17, 2013. The main issues discussed
were the development of research infrastructure and coordination of joint efforts to implement the
mega-science projects that are in progress at Russian research centers and at JINR.

The visitors attended LHEP’s main research and technology areas where the work on the NICA project
is carried out, met with the leading specialists.

Director General of the International Atomic Energy Agency Yukiya Amano visited JINR on May 18,
2013. The head of IAEA got acquainted with great interest with research activities and projects under
implementation at the Laboratory of High Energy Physics.
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8 aBrycra 2013 r. B OUAMU cocTosinocy MexgyHapoaHoe coBellaHue «llepcieKTUBBI COTPyAHUYECTBA
B Mera-caiieHc nmpoekTe NICA». [IpeactaButenu benapycu, boarapuu, Beurpum, 'epmanun, UHauy,
Wranuy, Kazaxcrana, Kuras, [osbmn, Poccun, Ykpaunsbl, Yexuu, KxkHO-adppUKaHCKON peciyb/iMKy
BbIpa3ud UHTepec K y4yacTuio B npoekTe NICA. YyacTHUKU coBelllaHUs moceTusau JlabopaTopuio
GU3UKU BBICOKUX 3HEPTUHA W 03HAKOMUJHUCH C MPOWU3BOJICTBOM CBEPXNPOBOAAIMX MarHUTOB,
MojaepHusanyel HyknoTpoHa, co3ganueM getektopa MPD.

HTorom BCcTpeuu ctasio nopnucanue IlpoTokosa o HaMepeHUAx. [lognucy moJ 3TUM JOKYMeHTOM
NIOCTaBHUJIU IpeJiCTaBUTeNM NpaBUTe bCTB besapycu, boarapum, 'epmannu, Kasaxcrana, Poccuu u
Ykpaunebl. BaxxHocTb co3ganus kosangepa NICA noguepkuBasiack npeacraButensaimMu Kuras, Yexuy,
Wrtanuy, [Monbmy, KoTopble NPOMHGOPMUPOBAJIU 06 3TOM NPABUTEIbCTBEHHbIE CTPYKTYpPbl CBOMX
ctpad. Jleneranuu Benrpuu u IOAP Ha coBellaHUU BO3IJIaBJAIU IJ1aBbl JUIJIOMAaTHYECKUX MUCCHH B
MockBe, 4TO XapaKkTepusyeT HHTepec K pa3BUTHIO TpoekTa NICA B 3THUX cTpaHax.

Yuacmuuku mexcdyHapodHozo cosewjanusi no mezanpoekmy NICA. B yenmpe caeea Hanpago: 3am. MUHUCMpA 06paszosaHus U Hayku PP
A.B.Ilosasko, dupekmop OHAH akademuk B.A.Mameees, dupekmop JI®BI B./]. Kekenudze u suye-dupekmop OUAH M.I. Hmkuc

Participants of the International Meeting on the mega-science project NICA. In the center, left to right: Deputy Minister of education and
science of Russia A.Povalko, JINR Director academician V.Matveev, LHEP Director V.Kekelidze and JINR Vice-director M.Itkis

The international meeting “Prospects for cooperation on the NICA mega-science project” was held at
JINR on August 8, 2013. The representatives of Belorussia, Bulgaria, Hungary, Germany, India, Italy,
Kazakhstan, China, Poland, Russia, Ukraine, the Czech Republic and South Africa confirmed by their
presence the interest in the research activities to be carried out at the NICA accelerator complex. The
meeting participants visited the Laboratory of High Energy Physics in order to get acquainted on-site
with the superconducting magnets production technology, the Nuclotron upgrading results and the
MPD construction.

The Protocol of intent was signed following the results of the meeting. The government
representatives of Belorussia, Bulgaria, Germany, Kazakhstan, Russia, and Ukraine signed the
document. The representatives of China, the Czech Republic, Italy and Poland on behalf of the scientific
communities of their countries expressed intent to participate in the NICA collider construction
undertaking to inform the respective governments and seek for their support. The delegations of
Hungary and South Africa were headed by the heads of the diplomatic missions in Moscow, which in
itself showed the two countries had great interest in JINR’s research activities and in the NICA project
in particular.
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B Hactosimee Bpemsa OUAU - oavH M3 BeAylmUX AMHAMHUYHO Pa3BUBAKOIIUXCS HAYYHBIX LLEHTPOB
Mupa. Peannsanus B ero kpynHeiiei JlabopaTtopuu Meranpoekrta NICA obecnieunT Ha Guarmkaiiive

JeCATUJIETHsS €ero JAajbHellllee WHTEHCHBHOE pPa3BUTHE U KOHKYPEHTOCIOCOGHOCTH B 006J1aCTH
U3MKU BBICOKHX 3HEPTUH.

Bu0 Ha uHiceKyuoHHbIil komnaekc Hykaompoua
View on the Nuclotron injection complex

At present JINR is one of the world’s leading
actively developing research centers. The NICA
mega-project implementation at its largest
laboratory will provide its further progress and
strengthen its competitiveness in the field of
high energy physics for the next decades.
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