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The talk highlights plans on development of applied research at the NICA complex, a
new accelerator facility which is now under construction at Joint Institute for Nuclear
Research (JINR) to study properties of dense baryonic matter. Being a flagship project of
JINR, NICA is planned to implement world-leading long-term programs in relativistic nuclear
physics, particle spin physics, materials science and biophysics. It will be unique among
accelerator facilities worldwide in its flexibility to support multiple research programmes
based on particle beams of the frontier parameters. That will allow one to perform applied
research in different fields of science and technology.

In order to define a roadmap for development of applied research at this facility, a
special International Workshop on Biophysics and Materials at NICA was held in Dubna on
12-13 December, 2016. The Workshop gathered 60 participants from Germany (FAIR, GSI
Helmholtzzentrum), Italy (Trento Institute for Fundamental Physics and Applications), Poland
(PAS Institute of Nuclear Physics), Czech Republic (ASCR Nuclear Physics Institute),
Belarus (Belarusian State University), Egypt (Damanhour University) and Russia (FSBI “SSC
RF ITEP” and Petersburg Nuclear Physics Institute of NRC “Kurchatov Institute”; Lomonosov
Moscow State University; National Research Nuclear University “MEPhAI”; Branch of JSC
‘URSC” — Institute of Space Device Engineering). On the JINR side, several reports from
VBLHEP, FLNP, FLNR and LRB were presented. Participants’ presentations covered, in
particular, proposals on construction of several experimental areas for biophysics and
materials science research at NICA. A number of technical solutions were reported on
construction of special beamlines for applied research. In order to define the design
parameters of such beamlines and user requirements for the infrastructure around them, a
wide range of invited talks were presented by specialists in such fields of research as
radiobiology, particle therapy, radiation testing of microelectronics for space applications,
material studies with ion beams, development of accelerator driven reactors and radioactive
waste transmutation, etc.

The results of the Workshop indicate that heavy ion beams to be available at the NICA
complex are in high demand both for JINR and for international user community as a whole.
Considering that NICA will serve as the basis for a variety of fundamental and applied
research, the Workshop participants expressed intents to set up scientific collaboration with
JINR for the purpose of formulating the programme of applied research at this facility and its
further implementation.

The Workshop yielded the following directions of applied research programme at the
NICA complex:

— development and construction of the beamlines and experimental setups for applied
research at NICA;

— radiobiological investigations with ions at the particle energy range of 250-800 MeV/u;

— modeling of cosmic ray irradiation of space shuttle crews in long term flights at NICA
acceleration complex;

— irradiation of electronics hardware with NICA ion beams and modeling of cosmic ray
irradiation of electronic components;

— radiation hardness of materials at the interaction with NICA ion beams;

— development of diagnostic technique and instrumentation that is applied for irradiated
materials and biological objects.

Workshop participants were also informed about the issues of offering the NICA
complex infrastructure to users as well as JINR rules of collaboration. Within the framework
of the Workshop round table, a meeting between scientists and representatives of business
community was organized, where innovation aspects of realization of applied researches at
the NICA complex were discussed.



mailto:dem@jinr.ru
http://www.jinr.ru/posts/international-seminar-biomat/
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B poknapge npeacTtaBneHbl nnaHbl NO PasBUTUIO MPUKNaAHbIX MCCNegoBaHUM Ha
yckoputenoHom komnnekce NICA — HoBown ycTtaHoBke, cosgaBaemon B O6beaMHEHHOM
MHCTUTYTEe AaepHbIX wuccnegosanun (OUNAW) ¢ uenbio n3ydeHWss CBOWCTB  MIIOTHOW
BGapuoHHOn mMaTtepun. ABnadcb nepenoBbiM npoektom OUAWN, komnnekc NICA nossonut
BbINOMHATL AOMArOCPOYHblIE MporpamMmbl B 06riacTv pendaTMBUCTCKOW saepHOW OU3NKMK,
duU3nKM cnvHa, maTtepuanoBedeHns n 6mModusmkn Ha BbICOKOM MUPOBOM YpoBHe. Cpeau
aHanorMyHblX CyLIEeCTBYWOLWNX B MUpe YCTAHOBOK [aHHbIN YCKOPUTENbHbLIN KOMMMEKC
BblAeNAeTCa CBOMMM BO3MOXHOCTAMU AN1S peanu3aumm BeCbMa LUMPOKOro CNeKkTpa HayYHbIX
nporpaMM Ha nydvkax 4acTtuu, obnagarwomx yHuUKanbHbIMU napameTpamMu, YTO MO3BONMUT
BbINOSTHATb NPUKNaAHble UCCnegoBaHNA B pasfinyHbix 06nacTax Hayku U TEXHUKM.

B uensx onpegeneHus ctpaterMM pasBUTUS  NPUKNAgHbIX  MCCRedoBaHUN Ha
komnnekce NICA 12-13 pekabps 2016 r. B [JybHe Obl opraHuM3oBaH MexAyHapOAHbLIN
cemunHap «bwuonorma n matepuansi», B KOTOPOM MPUHANM Yy4vacTue cneunanuctbl U3
Mepmanun (FAIR, UHCTUTYT Tshkénbix noHoB GSI), Utanun (MHCTUTYT ddyHOAaMeHTansHou u
npuknagHon guamkn TpeHTto), Monbwmn (MHCTUTyT agepHon dunsmkm MNMAH), Yexun (MHcTutyT
agepHon dwmsukn AH YP), Bbenopyccum (benopycckun rocygapCTBEHHbIA YHUBEPCUTET),
Ervnta (YHuBepcuteT [Oamanxyp) n Poccun (®IrbyY «MHU P® UTI3O» n lMetepbyprckni
WHCTUTYT daepHorn duamkn uMm. b. M. KoHctanTnHoBa HWL, «Kyp4aTOBCKMIN WHCTUTYTY;
MockoBCkM  rocygapCTBeHHbIn  yHMBepcuTeT uM. M. B. JlomoHocoBa; HauuoHanbHbIN
nccneposartensckui aaepHoin yHusepcutet «MUOU»; dununan OAO «OPKK» «Hay4Ho-
nccneaoBaTenbCKUM MHCTUTYT KOCMUYECKOro npubopocTtpoeHnus»). Co ctopoHbl OUAN 6bino
npeacTtaBneHo Heckonbko Aoknagos oT JI®BJ3, JIHO, JIAP n JIPB. B yacTHoCTH, B AOKNagax
y4aCTHMKOB ObINn OCBeLLeHbl NpeanoxeHns no cosgaHuio Ha komnnekce NICA HecKkonbKkux
3KCNepuMeHTarnbHbIX Y4acTKOB AN npoBedeHus paboTr B obrnactn 6uodusvkm u
MaTepuanoBefeHusi, a Takke 0603HaYeHbl HEKOTOPbIE TEXHUYECKMNE PELLEHUS, OTHOCSALLMECS
K COOpPYXEHUH creumasnbHbIX KaHanoB TPaHCMOPTUPOBKM MYYKOB AN NPUKIaAHbIX
nccnegosaHnn. C uenbio onpegeneHnsa TpeboBaHWM Monb3oBaTenen K MHMpPaACTPyKType
BOKPYr 3TUX KaHanoB 3acryLlaH LWMPOKUIA KPYr NpUriaLlleHHbIX OKag0B Mo TakMM HayYHbIM
HanpaBneHusaM, kak paguobuonoruns, nydyeBas Tepanusi, obnyyeHne u TecTMpOBaHWE
MUKPOJMEKTPOHUKM  ANA  KOCMWUYECKUX TMPUMOXEHUA, WUCCNesoBaHUs MaTepuanoB C
NCMONb30BaHMEM WOHHBIX MYYKOB, CO34aHWE YNpaBriiEMbIX YCKOPUTENEM pPEaKTopOB,
TpaHCcMyTauus pagnoakTMBHbBIX OTXOO0B U Ap.

PesynbTaTbl COCTOSIBLUEroCsi COBELLaHUs NO3BOSIAIOT 3aKIMOYUTL, YTO MYYKU TAXKEIbIX
NMOHOB, KoTopble ByayT goctynHbl Ha komnnekce NICA, npeactaBnsaoT 60MbLION MHTEPEC Kak
ansa yveHblx OUAN, Tak 1 onsg mexayHapoaHbIX rpynn nonb3oBaTtenen B uenomM. B cBssm ¢
Tem, yTo NICA OygeTr aBNATbCA OCHOBOW AN NpoBeAeHUs MHOMMX (PyHOaMeHTanbHbIX W
NPUKNagHbIX WCCreaoBaHWW, YYaCTHUKM COBELLaHUS Bblpaswuin 3auMHTEpPecOBaHHOCTb B
ycTaHoBneHun cotpygHudectea ¢ OUAWN, yyactum B hopmupoBaHunM nporpaMmbl U
peanusauuun NpuKagHbiX UCCrieAoBaHNN Ha 3TOM YCKOPUTENIbHOM KOMITEKCe.

Mo pesynbTatam coBewaHnsa Obinn copMynUpOBaHbLI crneaylowmne HarnpasreHus
nporpamMmmbl NpuKnagHblix nccnegosanum Ha komnnekce NICA:

— paspaboTka 1 COOpYXEHME KaHaroB TPaHCMOPTUPOBKM MYYKOB M SKCNEPUMEHTASbHbIX
YCTaHOBOK, NpeAHa3Ha4YeHHbIX AN NPUKNagHbIX UccnegoBaHum;
— paavobuonornyeckne nccnegoBaHust ¢ noHamm npu aHeprmax 250-800 MaB/H;
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— MOOEenUpPoBaHWE BO3OENCTBMS KOCMUYECKOrO M3NyYeHMs1 Ha IKUMaXKM KOCMUYECKUX
Kopabnen Bo BpeMsi ANUTENbHbIX NOMETOB;

— 0obny4yeHne MUKPOINEKTPOHHbIX KOMMOHEHTOB M MOAENWPOBaHME BO3OENCTBUS
KOCMWYECKOro 00Ny4YeHNs Ha HUX;

— paauauMoHHOE BO3OENCTBME NOHHBIX MYYKOB Ha pasnnyHble MaTtepuansbi;

— paspaboTka OMAarHOCTUYECKOM TEeXHUKM U U3MEepUTENbHOro obopyaoBaHus — ans
npuKknagHblX uUccregoBaHuii ¢ obnyvyaembiMM MaTepuanamm U GMonorm4yeckumm
obbekTamu.

YyacTHMKM  coBellaHmss  Obinv  Takke  NPOMHOPMMpPOBaHbI O  BOMpocax
npegocTtaBneHns nonb3oBatenam uHdpacTpyktypbl komnniekca NICA un  npasunax
coTpyaHunyectBa, npuHATbiXx B OUAW. B pamkax kpyrnoro crona, npoBedeHHOro B xone
coBellaHunda, opraHm3oBaHa BCTpeda Yy4deHblX C npeactaButensmm 6GusHeca, rae
obcyXganucb WMHHOBALUMOHHbIE acCneKkTbl peanu3auuMuM NpuKnagHbiX UCCnegoBaHUA  Ha
komnnekce NICA.



