
orsrtn Ha rpeAJrolr(eHr.re o rpoAJreHr{r{ yqacrutr orlflvl
B rpoercre STAR

3xcnepartaeHTaJlbHble p$ynbrarbl xonra6opaquu STAR ro usyqeHr.{}o ,AepHofi uarepulr r
SKCTpeMaJIbHbIX yCJIOBItflX, LICCIeAOBaHHIO CnlrH-3aBr{cHMbrx KBapKOBbrx 11 rJrrooHHbrx
crpyKTypHblx 0ynxqufi, lBMepeHLIrc norcpn3arlau MopcKHx KBapKoB B npoqeccax c
poxAeHHeM W-6o:onos, trccJre.qoBaHuro qlepHofi Marepr{H B npoueccax c poxAeH}reM TrxeJrbrx
KBapKoB xopotxo r43BecrHbr Hayvnofi o6uecrseHHocrr.r It BHecru onpeAenflCIulNfi nxra.q a
QoprvrnponaHrre coBpeMeHHbIx gnaunfi n erofi o6racrlr Snsnxu. Eonrruofi BKJTaA B co3AaHHe
ycraHoBKH STAR H peann3alrlrro 3KcnepuMeHTarbHofi nporpaMMbr BHecJra H rpyntra Ol4-fkl, s
roropofi aKrHBHo pa6oraror rpusraxlr crpaH-yr{acrsuuOl/rflkl B ToM r{r4cre uCnosaxuu.

BosuoNnocrb npoBoArrrb HccJre.(oBaHufl Ha xollaftaepe RHIC c npoAonbHo H nonepeqHo
[oJItpI43oBaHHbIMI4 nporoHaM]r, pil3rr4r{HbrMr.{ craJrKtrBaroulr4MHc, flIpaMr4 (d, He, Cu, Au, U) n
lul4poKoM AaaniBoHe eHeprufi (or 7 ao 200 leB/nyxlon), ogxonpeMeHHo c rocroqHHbrM
pa3BHTI4eM .(ereKTapyrounx cpIcTeM ycraHoBKr.r STAR, no3BoJrfler B TeqeHue MHorprx Jrer
ycrremHo perxarb uupoxlrfi Kpyr 3aAar{ no ,r3ylreHu}o KBapK_rJroonsofi crpyroypbr Marepvr.

OcHosHltIvI I4 cyIuecrBeHHbIM BKJTaAoM OLlflli B sKcrepr.uraenr S'iAR 6orro .or,uurrr"
ToplleBoro snelcrpoMarHarHoro KaJroprrMerpa (EEMC). CosAaHre groro Aerercropa r4 er-o
cra6uluras pa6ora B ceaHcax t o na6opy crarlrcrllKr4 no3BoJrHJrH ycnerxHo BbrnoJrH.srb
Qusuuecxylo nporpaMMy c noJl.flpr43oBaHHbrMr..r nporoHarran (asnaep.nra uirrrraerpufi poxAeH14,
rII4oHoB, crpyfi, W-6osoHon c npoAoJlbHo I4 nofleper{Ho nonrpu3oBaHHbrMu uporonaua) u
[oryr{HTb HoBbIe orpaHl4qeHufl Ha cnuu-3aBr4cnMbre rur}ooHHbre H KBapKoBue (nalenrHbre }r
rvropcxue) pacnpeAeJr eHHfl pa3ilrr{Hbrx Sneiiropon.

Ha nporxxeHlrH Bcero nepploAa cBoero yq.acrnfl. B 3KcnepHMeHTe STAR rpynna OVISVI
3AHUMA]IACb PIBBHTI,IEM HOBbX AJITOPIITMOE O6PA6OTKH AAHHbIX AT' U3YIrE]F,ilfl flAPO-flACPHbIX
croJlKHoBel/,uir u nPoqeccon c pox.qeHaerra crpyfi B gKcneprlMeHTax c noJrflptr3oBaHHbrMu
nporoHaMlI. flperuroNeH I{ pa3pa6arunaercfl oprirnHaJtrrrufi Mero,( aHaJrH3a AaHHbrx (z-scaling)
Ha ocHoBe SyraarrentaJlbHblx Qltslruecxnx rrpunrllrnoB 

- carvrono4o6rrs, JroKaJrbHocrlt Ll

rfparranruocrl4 B3auuoAeficrnn, aApoHoB Ha ypoBHe KoHcruryeHros. Hafl wlle z-gxei.:1tup1ra
HaxoAI{T cnoe o6ocHoBaHne n s o6racrrr, Koropar Jlexrrr AaJreKo or rpaHtrrlu Sasororo
nepexoAa, HJIH BHe o6nacru, tAe Moxer Haxo.qrarbcr Kpr4TuqecKafl Tor{Ka. Teu He MeHee
noAxoA, ocHoBaHHbtit ua Teoplrr4 z-cxefitrutnra, Moxer oK,L3arbc.fl a,ueKBarHbrM HHCTpyMeHTOM
AJIfl nozcKa $a:oatrx nepexoAoB u KprzrHr{ecKHX Toqex B agpoHHofi u xgepuoii MarepHH.

3a neprao4 2015-2018 ro,(oB rpynnofi OLlflLI B oKcnepaMeHre STAR 6rur cAelan
cyulecrBeHnuii nrlag B noryr{eHue HoBbrx Qlrslrvecxnx p*ynbraroB MapoBor-o ypoBHr:

1. IlolyveHtt nepBble craTllcrnqecxu o6ecneqeHHbre peynbrarbr no u3Mepennro A-A
KoppeJlflul'{fi s Au+Au croJIKHoBeHHflx npr4 3Heprar4 Vt"" : 200 foB npa aKTr{BHoM yqacrvv
Snsaxon OVlful ns r{erucrofi Pecny6nlrxx, Cronarc:ur tl Pocculr. 3rn pesyrbrarbr nocJryxuJru
ocnonofi 4"rx ucnonb3oBaHlrq RHIC B KaqecrBe Qa6puxlr tunepoHoB AJr, IrccJre,(oBaHrrt
ruflepoH-rrznepoHHbrx ssaltMo.qeficrnufi Mero.qoM KoppeJrflr]Hounofi Qeurocxonua.
2, Bnepnrre KoppeJlrlrHonnofi naerogurcoli lrMepeHo nsaurrogeficrBrle MexAy
aHTr{nporoHaMu (Nature 527 (2015) 345). Ycrauon.neso, r{ro MexAy aHr}rnporoHaMu
AeficrBylor clIJIbI npllTrxeHt{r 14 onpeAeneHbr ABa Kr}oqenbx napaMerpa, xapaxTepr43yrour4x
clrJlbHoe nsaavloAeficTBHe 

- AnHHa pacceqHr4.{ n sQ$exrlrBHbrl"{ paA}ryc. Sror grcnepxMeHT
eue pa3 npoAeMoHcrpr{poBan yHHKaJrbHbre Bo3Mo}KHocrr4 KoppeJrrrlaoHsori Mero.{aKrr IJ6
HsMepeHI4, rapaMerpoB caJrbHoro nsanuogefigrBrtfl,. [onf.reHue Koropbrx npaKTfiqecxn
HeBO3MOXHO ApyrHMrr MeToAaMH.
3. Brtnolnen ananu3 cneKrpoB 3apflx(eHHbrx a.qpoHoB rr I-I3yqeHa 3aBHcaMocrb or
IIeHTprIJIbHocrLI B IxItpoKoM HHTepBaJre nonepeqHbrx r4MnyJrbcoB B Au+Au cToJrKHoBeHrrrx B

I4HrepBaae sneprrafi or7,7 ao 200 foB. B paMKax pil3Blrroro B rpynne AVIfuI opfiruHaJrbnoro
MeroAa aHarrvsa gKcnepr,rMeHTaJrbHbrx AaHHbrx (z-cxefinraHr) npoBepeHbr cxefiluuroBbre
3aKOHOMepHOCTIT B pOXAeH[Ilr qacTr4u, cAelaHbr or-leHKr4 naproHHbtx rrorepb 3HeptuH 11



Spaxranrnbrx pa3Mepsocrefi crarKuBaloulltxcfl ,lAep I,I flpoUecca SparrvreuraUul'I B 3aBI4cI4MocrI't

or gHeptupr 14 rleHTpilnbHocrlr croJrKHoBeH:afl v nofiepeqHolo uM[yJlbca poxAeHuoft qacruust'

4. o6ulenpunqrofi qsrsercs ftrrrore3a o roM, r{TO CTpaHHbIe qacTHubl qBIf,IOTCf, XOpOIXHMI'I

npo6Hzrauvt Lrrfl r.r3yqeHr,rq ceoficrs alepnofi MarepLI[ t'I nocrpoeHur tfalonofi Atlarpauuu.
flosrony [peAcraBn fl.ercfl AocraroqHo uHrepecHblM BblrloJlseuuufi aBTopaMH ilpoeKTa al1.&rur3

3KcrrepuMeHTaJrbHbrx IaHHbrx An, H3yr{eHHq cxefirl4HtoBblx cnoficrs B poxAeHHI'I crpaHHblx

qacrrrl B p+p B3ar4MoneilcrBrrrrx Ha RHIC. KaK ocHoBa \nfl cpaBHeHuf c aHIIJIoIHLIHbIMH

AaHHbIMLI, rtOnyqeHHbIML AJII qAepHblx crorxHoseHIafi .

5. IlpeA.rroNeHHbrfi aBTopaMr,r [poeKTa MeroA z-cxefiluHra 6nu pa3Bl4r I'I rIpHMeHeH AJIfl

o[LrcaHH, AsofiHsrx [poAonbHbrx acr,rMMerpufi npra poxAeHuu IrtroHoB u crpyfi, a raKxe

repeAar{u ronspx3aurau (Drr) npn poxAesun A (auru-A) ruilepoHa. llponegeua rpoBepKa

cxefilnnroBoto 11oBeAeHr.rfl crrr,rH-3aBr,rcr,tMblx $yHrcuuft, flonyqeHbI oueHKH ArL cnI'IH-3aBI{cLIMblx

$par<ranrHbrx pa3Mepuocreil flporoHa ra A (aurr.r-A) rranepoua, H3yr{eHa 3aBLIcHMocrL rlaproHHbIx

[orepb H napaMerpa noAo6ug or flo[epeqHoro HMIIyJlbca qacrulrbl.

Pe:yltraru ony6luxoBaHbr B pe$epupyeMblx xypHanax u AoKnaAbIBaJIHcb Ha pa3nHqHblx

MexAyHapoAHbIx xou$epeuqurx.
B Hosor'r [poeKTe [peAnoxeHbr 3KcrrepuMeHrbl Ha ycraHoBKe STAR rta2019-2021 rolu.

B srux 3Kcnepr4Meurax 6yayr [poBeAeHbr r43MepeHLIrI c BblcoKofi cra:rucru'{ecroft ToqHocrblo

pa3nr,rrrHbrx xapaKTeprlcrr,tK npoueccoB crorxHoseuplfi penflTuBI{crcKI,Ix flAep, B Koropblx

fionyqeHbr yKa3aH:as Ha Bo3MoxHocrb orKpbITI4.a HoBbIx Sn:nvecxux qereHl4fi.

Cpe4u 3a1av, rpoeKTa orMerHM cneAyroqee:
1. B erccnepunaenle STAR 6sltu o6HapyNeHr,l $,ryxryallur.I B pa3AeneHnla 3apfl.na B cHJIbHoM

MatHrzrHoM no:re (-1017 [-aycc), Bo3H]rKa]ouIeM B f,Apo-flAepHblx croJIKHoBeHHsx, Koropble

noJryqunlr Ha3BaHHe (Kr4piurbHbrfi ruarHursufi o$$exr>> (CME). .{nr Aononunrelrsofi npoBepl(I4

u BbrqcHeHr.rfl ponu MarHr4THoro norq B pa3AeneHlz:a 3aprra 6yayr [poBeAeHbI I43MepeHIaq c

flnpaMu - 
u:o6apauu pyreHufi-96 u uuprconufi-96. OxI4Aaercq, qro 3rH H3MepeHI4fl c

roqHocrblo - 60Z no:nonqr fioryqurb orBer Ha Borlpoc: KaKa, Aons pirAerqeMoto 3aps4a cBs3aHa

c CME r.r BoccraHoBJIeHI,IeM rcupa,rsHofi cHMMerpHH.

2. B 2018 roay B xypHirne Nature (Nature 548 (2017) 62) onyltLIKoBaH Hosrrfi vt

Heo6srqsrrfi pe3ynbrar 3KcrrepHMeHTa STAR - o6uapyxeHue uo6zursuoi,t totrtpuzaryuu
r4epuofi Marepulr B croJrKHoBeHr4flx ,Aep 3onora B flpoqeccax c poxAeHlteM rqt{6Aa v aHTV-

,rsu6Aa rr,rrepoHoB. B pa6ore cAenaH BbrBoA o6 o6pa:onaHun Bllxpenoft crpyxrypbl B uAealssofi
xr,rAKocru npH croJrKHoBeHrrrx rqxerbrx lroHoB. B flpoeKTe rrpeArronaraercf, flpoBecru

AoloJrHr,rreJrbHbre r,r3MepeHrrrr n ua6pat 6onrrryro crarr4craKy poxAeHLIfl lsrt6Aa Lt aHrurqN,r6Aa

runepoHoB B croJrKHoBeHHqx qAep 3onora npu 3Heprr{r.r 16r, : 27 fsB, seo6xoAr.Iuofi A,rc
H3MepeHr4q r:ro6arsrrofi norrpu:aquu.
3. OcHoerrofi saAa.refi [poer(ra ,rBrflercrr BbrrroJrHeHue Hosofi $a:u ilporpaMMbr
3Heprerur{ecKoro cKaHupoBarrraq BES-ll. Panee 6rua nponeAeHa ilepBafl Sasa nporpaMMbr
3Heprernr{ecKoro cKaHupoBanuq BES-I B HHrepBane anepruft or 7,7 ao 200 fsB c uenbrc
HccneAoBaHur Sa:onoft guarpanrMbr r.r nolrcKa Kpr.rruqecKofi ro.{rcu rgepuofi Mareprru. Bsrll.r
I43MepeHbI pa3nl{qHble xapaKTepr,rcrnKu ,rApo-rrAepHbrx B3ar.rMogeficrnuft, B roM rrr4cre nprrr,rofi ra

3JlJllrnruqecxnil noroxu, 6srcrpo'rHbre KoppenrrruH, $:ryxryarylzv v BeJrHrrHHa ro2 Alq <net-
protons>, BbIxoA AuJlenrolrHr,rx flap rrpH Mirnbrx nonepeqHr,rx HMrryJrbcax. 3la pe:ylbrarbr
ony6ruxonaHst 6olee qeM B 30 peSeprapyeMErx xypHirnax lt MHoroxparHo AoKJraAF,rBzrnHcb Ha

MexAyHapo.qHblx rcou$epeuuurx. OAuaKo, rroJryqeHHbre crarucrnqecKrze rolrHocrr.r eue He
rlo3Borlrror cAeJlarb oxoHqareJlbHbrx BbrBoAoB, KaK o rroJroxeHHu KpuTnrrecrofi ToqKH, TaK H o
xapaKrepe $aronoro repexoAa. floorouy ua 2019--2020 m. 3arrJraHupoBaHbr HoBbre rrporpaMMbt
3Heprerr.rqecKoto cKaHlrpoBaHns BES-ll.
4. I-[ensro 3Kcrlepl{Meura;rlttofi rporpaMMbr BES-ll f,BJrflercf, flonyqeHr4e AaHHbrx c sbrcoKofi
crarucrl,Iqecxofi ro.IHocrbro B HHrepBirne eHeprufi ot 7,7 ilo 19,6 faB. finr npone1eHts.
usuepeuuil c sslcoxofr ToqHocrbro B cocraB ycraHoBKr4 6yryr BKrroqeHbr HoBbte Aererflopbr
(EPD, iTPC, eTOF). Ha xorrai{aepe RIIIC ars rroBbrrxeHnfl cBernMocru B 24 paza 6yae,
co3AaHa cucreMa SneKTpoHHoro oxJraxAeHL,tfl IIyTIKoB lpH HH3KHx 3Hepfhrx. KrrcqesstNata
MoMeH'laMI'I Alx Su:uuecKHx BbtBor'loB ,BJtflIorcr: H3MepeHLre BeJrllquHbr ro2 4lrl "net-protons".



11onyqeHr,re c[eKTpoB Ar4nerrroHoB B o6lacru Ma,'IbIx I,IHBapI'IaHTHbIx Macc, H3MepeHHe

3rrrrrrrur{ecKLtx rroroKoB Anrr q-Me3oHoB H npoBepKa Number Constituent Quark (NCQ)

cxefilusra.
5. B llporpauMe 3Heprerr4r{ecxoro cKaHr4poBanus BES-ll 6yayr rpoBeAeHbl H3MepeHI'I, Ha

QuxcuponaHHofi MrlueHH B HHrepBane aueprltfr, coorBercrBylouux HHTepBany :Heprufi n

ronnafilepgofi uoAe or 3,5 xo 7,7 feB (6 roqex no 3Hepruu). 3ro [o3BoJrI'Ir [poBecrH I'I3yqeHHe

Sasonoil lrr.pa"rrr B o6nacrr.r 3Haqeur4fi 6apuouuoro xl,tMI4qecKoro rloTeHIIHiIna (ps) or 420 lo
721 MeB. I,l:ruepeunr ua RHIC uMeror BaxHoe 3HaqeHrre tts OVIfllA, [ocKoJIbKy oHI4 tlo3Borqr

nonyqtlTb IIpeABapI,ITeJIbHble cBeAeHHf, o Qusuvecxnx trpoUeccax B IIHTepBane oHeprufi

ro:uafigepa NICA, xoropsrfi 6yAer HMerb 6o-nee BblcoKylo cBerl4Mocrb npH [poBeAeHI'Iu

u:uepeuufi.

fpynna Ol|fll4 rnaHrzpyer rrpuHrrrb yqacrue B cnenyrculux IIyHKrax HayuHofi [porpaMMbl:

l. Yqacrue n o6pa6orKe AaHHbrx no r:ro6a,lrHofi nolspu3aunl'I Ha qApax pyre}]^Kfl v

Ur.rpKoHr,rr. Cpanueuze nonspu3auuu lsvr6p^a rLI[epoHoB B croJIKHoBeHI4qx qAep pyreHH, H

qlrpKoHr{fl MoxeT rro3BoJruTb pa3nr4qr.rTb (BI4XpeByrc) MOAeJIr OT MOAeJII4, Cnr:assofi c

oSSerralau MarHIdrHoro rIoJIr.

Z. Yqacrue B 3KcrrepraMeHTax lro ua6opy crarllcrllqecxu o6ecne'{eHHstx

3gclepr,rMeHrgurbHbrx AaHHbrx rro 3HeprernqecKoMy cKaHnpoBauuro BES-II u o6pa6orKa 3rHX

AaHHbrx Arq ;y13ylrellfl, rlo6a-nlHofi [onrpr43aul.IH rHrlepoHoB u rlpoBepKl4 lpegcxa:auufi
Teoperr4rrecxux tuoAelefi .

3. I4cnonr3oBaHr4e 3KcnepprMeHTaJrbHbrx AaHHbIx no 3HepreruqecKoMy cKaHI'IpoBaHI'IIo Arq
r,r3yr{eHr,rfl cxeft.nusrogrlx csoficrn ra $parcrzulr,uofi crpyKTypblApo-rAepHblx croJIKHoBesui't c

rlenbro norlcKa $a:onrrx [epexoAoB I'I KpuTuqecxofi roqxu KXA.
B Hosoln{ rrpoeKTe, KaK 3To 6surcl r{ Ha [peAbIAyuII4x 3Tarlax HccneAoBauuft, npe4norlaraercq

yqacrr4e qJreHoB rpynlbr OVlflVl B noAroroBKe H npoBeLeHuI,I ceaHcoB no Ha6opy crarl4crl4xll,
yqacrr.re n pa6ounx rpy[ilax no o6pa6orKe 14 aHuu3y AaHrtF,Ix, auarv3 3KcnepI4MeHTulJIbHbIx

AaHHbrx c MuDST ra PicoDS I e OVlfl4, rroAr-oroBKa AoKnaAoB Ha xonSepeHulrrx u ny6lurauufi
n peSepnpyeMblx xypHanax, B ToM qIlcJIe H KaK rlpl'tHul'Ifi]raJlbH[,le aBTopbl.

Kax peueH:eHT peKoMeulyo aKTr4BHo rrpuBneKaru n o6pa6orKy 3KcnepuMeHTaJIbHbIx AaHHbIx

MoJroAbrx yr{eHbrx r43 C)LLflI4, [ocKonbKy npuo6peresuslfi IIMLI orIbIT Moxer 6rtrr
HenocpeAcrBeHHo r{clonb3oBaH npr4 rrpeAcroflrrtefi o6pa6orKe gKcrIepLIMeHTaJIbHbIx AaHHbIx,

Koropbre 6yayr roJryqeHr,r s 6rraNafirxerr,r 6yayureM Ha ycKopI4TeJIbHoM KoM[JIeKce NICA.
B uelovr, [peAnoxeHHas, B flpoexTe $uruuecxaq nporpaMMa xopotxo o6ocHogasa u e€

pealrr4 3arrns He BbI3bIBaer couHenufi .

Olur,rtr H3 BaxHbrx AocruxeHHfi asropoa [poeKTa flBJlrerc, peanl,I3oBaHHafl plMtt coBMecrHo

c corpyAHr.rxaMu IIVLT Bo3MoxHocrF, Hcnorb3oBaHl4q |PI4A rexHoJlornV ilne. o6pa6orrr.r

co6srrufr c ycraHoBKH STAR Ha KoMrrbrorepHoM Knacrepe OVIfll4. B c:ry.rae ueo6xoAut,tocrn 3ro

rro3BoJrnr $opl,rlrponarr MuDST n PicoDST Safinrr ueo6xoAttt',tble An, rpuopurerHblx Arq
OVIA|A rrccileAoBaruuit u BbInoJIHeHH s.3a4aq [poeKra.

Cnelyer orMerrrrb, r{ro yqacrue Ol4fl4 B 3KcrIepHMeHre STAR Ha RHIC BxoAI4r B

CeNl r.r,'rerHrorc nporpaM uy OWflW sa 20 l8-2 02 5 rr.
3anpomeuuoe aBropaMu npoer(a QuuaHcupoBaHne coorBercrByer peuaeMbrM 3aAaqaM.

Clegyer orMerlrrb, rrro 3Tor 3arrpoc coorBercrByer roMy ypoBHlo $raHaHcupoBaHlas, xoropstfi
BbrAeJrf,ncfl aBTopaM [poeKTa Ha [peAbIAYIIlnx 3Tanax [poeKTa.

flpelrararo o.uo6purr rpoexr ro yqacrulo Ol4fll B 3KcrreprrMenre STAR s2019-2021 roAax
c nepBbrM rrpnoparero*l r.r o6eclreqr.rrb 3arrpauruBaeMbre aBTopaMr4 pecypcbr B noJrHoM o6reue.
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