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0oQIiiHOrO OIMOHEHTa
Ha nucepTaniio BoByenka Botogumupa IOpiiioBnua

«EBormonist B3a€MOJIiF090] 6araTo4acTHHKOBOI CHCTEMH, 10 BUHUKAE Y 3iTKHEHHSX
PETIATHBICTCHKUX SIIEPY,

IoAaHol Ha 32106}”1"1‘51 BYE€HOI'O CTYIICHS KaHIWaaTa (1)i3I/IKO-MaTeMaTI/ILIHI/IX HaykK

3a crienianpHicTIo 01.04.02 — Teopernyuna dizmka

IlpencraBiesa awceprauiiina poGoTa IPUCBAYEHA TEOPETUMHOMY OIIMCY MpOIECIB, IO
BifGYBAKOTHCS NPH 3iTKHEHH] PENATHBICTCHKAX MPOTOHIB Ta S B YMOBax €KCIIepUMEHTIB
Ha Cy4aCHHX Ta MaHOyTHiX mpuckoproBadax. OCHOBHOIO METOIO AOCITIIKEHb € BHBUECHHS
TpOLeCy eBONIOLIi afpOHiB, AKi YTBOPHIMCS IPH 3iTKHEHHSX DENSATHBICTCBKHX iOHIB, a
TakoX QI3MYHMA aHani3 Ta iHTepmHperauis IMIyNTBCHMX CHEKTpiB, OTPHMAHHX B
eKCIIepUMEHTaxX. XapaKTepHOK PHCOI0 JHCepTallil € TpaKTyBaHHsS IIPOCTOPOBO-YaCOBHX
aCIIeKTiB MPOLECIB, MO TOCIIHKYIOTECS, 3 €AMHOTO MOMISY Ha 6a3i 3aCTOCYBaHHS METO/IIB
YJIBTpa-peATHBICTCHKOT KBAHTOBOT MOJIEKY/ISPHOT THHAMIKH.

AKTyaibHicTL TeMH aucepranii o0yMOBleHAa IIOTOYHHMH T4  HOBHMH
eKCTIepHMEeHTaMHt y (i3HIli BUCOKMX €HEepriif, [0 BUMAaraloTh TEOPETHIHOTO MOSCHEHHs abo
#oro moxpameHHs. EQeKTH, MO BHHMKAIOTH IPH 3iTKHEHHI BaXKUX sfep, MOTPeGYIOTH
BCeOIYHOrO aHami3y i pi3HOMAHITHHX MOPIBHSHB, OCKITBKM BOHH B OCHOBHOMY CIISIMOBAHi
Ha BIIKPHTTA Ta JAOCHiUKEHHs BIACTHBOCTEll HOBOTO CTaHy MaTepii — KBapK-IIIOOHHOI
mrasmu  (KITI), ska GesmocepelHBO CIOCTEpiratdcs He MOXKe 3a NPHYMHH SIBAIIA
KOH(allHMEHTY

i3

3 morusiny MiXkHapoHOTO CriBpOGiTHUITBA, YKpaiHa € acomiioBarum wienom LIEPH,
o nepenbavae He TIMBKHM y4acTh B eKCIIePHMEHTaX Ha BemukoMy aJpoHHOMy Konmaiizepi
(BI'K), ane # na mpuckoproBaui CERN SPS Ta ekcmepuMeHTiB iHmmX MIDKHapOIHHX
Kosabopartiii, Hanpukiaaa, NA49, NA61.

3 HOrILy pPO3BHTKY TEOPETHHHOI (I3MKH, 3aCTOCOBYBaHi aBTOPOM METOIH |
HaO/IWKEHHs € THTIOBHMH JUIS Cy4acHOi (Di3MKU BUCOKUX €HepTiil.

Muceprauis cknagaeTbess 3 aHOTalii, BCTYIy, YOTHPBOX PO3iTiB, BHUCHOBKIB,
CITHCKY JliTepaTypH 3 177 HaiiMeHyBaHb, 46 pHCYHKIB Ta OfHi€el TaGIULi.

Y Posxini 1 mpencTaBIeHO OIWIsA JTEpaTyp, IO MIiCTHTh IOSCHEHHS OCHOBHHX
KOHIIENILi# JaHOi TeMaTHKH, 3HAYHY KiNBbKICTh [OCHIAHB Ta OBGTOBOPEHHS HH3KH CYYaCHHX
MO/JIeNIel 3 ONHCY 3iTKHEHb BAKKUX SZIEP.




Y Po3pini 2 po3rIsnaeTses iMITy IbeHi posmoming aIpOHIB y NMPOTOH-TIIPOTOHHKX (p +
p) Ta sanpo-ageprux (Pb + Pb) 3irkHeHHAX IpH pi3HUX eHeprisx. [lepmi BignoBigaroTh
excriepumenTy NA61/SHINE y ITEPH, a apyri — CKCIIEePUMEHTY, BUKOHAHOMY paHille
xomabopauielo NA49 npu onmakoBux eHeprisix. IIpoBONUTECS NOPIBHSAHHS OTPHMAHHUX
pesynbTaTiB. MoTHBALi€0 10 TaKuX MOPIBHAHE GYIO MOXJTHBICTH OUiKyBaHHSI CHTHAILY
KTITI y pasi BuHHKHeHHs po36ixHOCTel. Alle MeTalbHUIl aHATi3 MIPOBEJCHUX CHMYJISLIiH
TIPH3BIB 10 HOBOTO BaXJIUBOTO CIIOCTEPE)KEHHS — HEOBXiTHOCT HOCTTiIOBHOTO BpaxyBaHHS
i3ocniHOBHX edekTiB mpu po3pakyHkax ANepHUX mpouecis. Ile Baromumii pesymbrart,
OTpuMaHuil y mucepranii. BiH IOBHHEH BpaxoBYBATHCH B MOJANBIINX JOCIIUKEHHSAX 13
JIaHOI TEeMaTHKH.

IHmuM  uikaBUM pesynbratoM posminy e amanis posmoziny pi®- Me3oHiB 3a
MBHIKiCTRHICTIO (rapidity) (d N/d y) Ta 3a nonepevnoro mMacoro m_T = (m"2 + p2_T)*1/2.
I3 HBOrO aBTOp MPMHINOB 0 BHCHOBKY IpO HEOOXiNHICTh OLIBII JETANTBHOTO BHBYEHHS
PO3IOIIB 32 OCTAHHIM ITAPAMETPOM, SKHH € 9y TIHBAM 10 IPUCYTHOCTI Ta BJIACTUBOCTEH
MaJIo BMBYICHHX €KCIIEPUMEHTAIIbHO BAXKKUX PE30HAHCIB. EKCIIiepUMeHTANbHI 1OCTiIKeH S
nanux xonabopauii NA61/SHINE y msomy HaMpsAMKY TPUBAIOTb.

Lli pesynsTaTé oTpuMaHi 3a IOIIOMOTro0 KOMIT’FOTEPHOI NPOrpaMy - TPaHCIIOPTHOT Mozeli
UrQMD - i feMOHCTpyIOTS ii MOJKITHBOCTI T2 e)eKTUBHICT. ONaHyBaHHA TAKHM IOTY/KHUM
IHCTPYMEHTOM ~Cy4acHOi (i3HKH BHCOKHX eHeprii € Ge3CYyMHIBHMM JOCSTHEHHSIM
JHMCEepTaHTA.

Y Po3gini 3

BUBYAETBCS [POLEYPa POS/IIEHHS aIpOHHOI CHCTEMH HA CIIEKTATOPIB (cnocrepirauvis) Ta
YYaCHHKIB, SKa HPOBOJUTHCH HA IOYATKOBHX CTAMIAX 3ITKHEHHS anep. Y craHmapTHHX
Mi/IX0/1aX JI0 OIKCY Li€i cTazil BBaKaIOCh, Mo TOTIePEYH] PO3NOLNH HyKIOHIB-CIIEKTaTOPiB
ONHCYIOThCS Mozeo I'nayGepa-CureHka B ONTHYHIM rpaHMIL. IIpu nboMy HemocTaTHBO
yBard NpuaiIsnIoCh BpaxyBaHHIO JHHAMIKH IpoLecy po3zily Ta (IIyKTyauii.

Jlis posNineHHSs Ha CIEKTAaTOpiB Ta y4acHHKiB aBTOPOM JucCepTalii po3pobiieHo
AHATITHYHY MOJENb, sKa GasyeTbcss Ha KiHeTMYHOMy piBHSHHI BonsiMasa. B mii
3aCTOCOBAHO TeOpito 36GypeHs, B sKiil 3a HyJIbOBe HaOIMKEHHS NpUMaeThes GamicTHaHmii
PeXHM, a pO3ZiNeHHs aApoHiB 3MiMCHIOETHCS Ha HACTyIIHHX iTepalisiX 3 BUKOPHUCTAHHAM
HU3KH JNOpeYHHX MNpunymeHs. IIpoBenenuit y takuil croci6 amami3 mokasas, s YMOB
enepriit SPS , RHIC , npouec dopMyBarHs crucTemu YYaCHUKIB 3/1iHCHIOETECS y 4aCOBOMY
inTepani 0.5 — 1.5 t ¢, sSKmit 3aneKUTH Bix eHeprii 3iTkHeHb. Pe3ynpraTé aHATITHYHHX
JIOCIII/KEHb I06pe  y3rOIDKYIOTBCA i3 pO3paxyHKAMH B paMKax TPaHCIIOPTHOI Mojeri
UrQMD.

Takox Gy10 OCTiIKEHO yTBOPEHHS HEHyIH0BOro MOBHOIO MOMEHTY IMITyJIbCY CHCTEMHU
YYaCHHKIB | TOKa3aHO, IO MAaKCHMAlBHHH MOMEHT IMITy/IbCy BHHHKA€ B 3iTKHEHHSX




CepenHbOI eHTpanbHOCTI. Lle BinmoBinae 3HaveHHsIM IPHUULTBHOTO ITapaMeTpa MopsaKy b ~
3-4 pwm.

Ilpouec posnmineHHs ampoHiB Ha CIIeKTaTOPiB Ta YYaCHHKIB XapaKTepH3yeThCs
$uyxryamismu. B po6oti mis nocmimkenss ¢mykTyaniit pamigHOCTi cucTeMH IeHTa Mac
Oynta po3pobiieHa CIpoleHa aHATITHIHA MOZENb, 32 JOMOMOTOI0 SKOT OyJI0 1MoKa3aHo, 10
duykryanii y_{c.m.} € HaitGinpmmmu y nepruepiiHuX 3iTKHeHHSX siep i HalMeHIUMH y
UEHTpaNbHAX  3iTKHEHHAX. [IpoaHamizoBaHo pome po3Mipy sanep Ha  uaykTyanii.
Bceranosneno takoxk, mo duykryanii craGko 3anexarts Bix €Heprii 3iTKHeHHs sjep, Ha
BIAMiHY BiJl 3aJIeXXHOCT] Bil IPUITBHOTO TapaMeTpy.

Lli pesynbTaTé € HOBUMH i Myske BaXKIHBUMHU. BOHM MOBHHHI BpaxoBYBaTHCs TIPH aHai3i
eKCTIEPHMEHTIB 32 JONOMOIO0 IipOJAMHAMIYHMX MOZeNel, ne Ha3BaHi buaykTyamii He
BpaxoByloTkcs. Hemozashi pesynpraru ananisy xonaGopauii ALICE anst Pb + Pb 3iTkuens
mns eneprii s {NN}*1/2 = 2. 76 TeB minrsepmumm nepenbaveHHs Mozelii, 3pobieHi B
JUcepranii.

Y Po3smiini 4

3arpONMOHOBAHO y3araJlbHeHHS MiAXOdy CepPeIHBOr0 TEPMOIMHAMIYHOTO IOJsS HA BHIATOK
0araTOKOMIOHEHTHHX CHCTEM | 3aCTOCYBAHHS LIBOTO dopmanismy s BpaxyBaHHS
B33a€MOZIi{ MiX aIpOHaMH B MOZ€Ti apOHHO-PE30HAHCHOTO rasy (APT). Ipuitmaerscs, mo
TEPMOIMHAMIYHMH MiAXiX 3 ypaxyBaHHSAM BHIyYeHHX O0’€MiB JO3BOJSIO BpaxyBaTH
B33a€EMOJIIIO MiXK a[pOHAMH y CepeIOBHILI.

['onoBHOWO ifeero 1BOro po3ziny € mpencTaBiIeHHs TYCTHHH BiJIbHOI eHeprii aapoHiB y
BUIJLAI CYMH BHECKIB HE B3a€MOJIIOYHX YACTHHOK i B3a€MOJII. CdopmynsoBana ymosa
CaMOY3rO[DKEHOCTI, sKa JO3BOJAE OOYMCIHTH HAIJIAIIKOBHMHM THCK Ta cepenHi mons i
BU3HAYHUTH TaKMM YHHOM TIOBHE cepelHe moje. Jlnsg Hal6iabm mpocToi Momeni 4acTHHOK,
fKa He BPaXOBY€ CTATUCTHYHI BIACTHBOCTI €IEMEHTIB, i3 aHAIli3y IOBeIiHKH TUCKY IS 3-X
Mozienelt (IIPSAMOTO BUKITIOUEHHS 06’ €My, BUKIIOYEHHS THIy BaH nep Baanbca Ta piBHSHHS
crany Kapnarena-Crapiiinra) npoBeieHO 10CIiHKeHHS THCKY aJPOHHOIO rasy Uil pi3HHUX
3Ha4YeHb paiiycy kopa. JIOCIi/DkeHa 3aleXHiCTh TIyCTHHH GapioHHOTO 3apsimy Ha cTamil
XiMiuHOTO (pisayTy Bim eweprii 3iTkHEeHSD, THCKY Bill TemmepaTypu mis pisHux APT.
Otpumani 06MeKeHHs Ha 3aCTOCOBHICTB LUX MOJIEJIEHA. 3po6iieHo 3aranbHUM BUCHOBOK PO
€(EKTHBHICTE 3POGJIEHOrO Yy3aralbHEHHS pospobiieHoro Mertoxy. Takox oTpuMaHO, i3
NODIBHAHHA 3 JaHUMH TIpaTkoBuX KXJ| pO3paxyHKiB OOMEXeHHsS Ha 3aCTOCOBHICTB
AOCII/DKEHUX MOZeNei. 30KpeMa, HaK/IafeHo 06MeKeHH s Ha 3HAYeHHS aJIpPOHHOTO pajliycy:
0.13 <r < 0.4 dpm. BaxMBHM TaKoX € BUCHOBOK TIpO IiepeBary piBHAHHSA cTaHy KapHarena-
Craprinra.




Lle € ocHOBHI pesymbraTH, oTpuMaHi B mceprawii. [epexomsan no ix amamisy,
BiI3HAYMMO, IO BOHH OTPUMAHI B aBaHrapHiii raiysi (i3UKM BHCOKHX eHepriii i 6e3
CYMHIBY € aKTyaJlbHUMH. BitbIiicTs 3 HUX OTpUMaHi i3 BUKOpHCTAHHSM Cy4YaCHHMX MOJENEH,
SKi HalifiHO IepeBipeHi B JOCIiHKEHHIX iHIIMX aBTOpIB, BiZIOMHUX Yy JiTeparypi. Baxuso
TakoX, IO OTPHMaHi Ppe3yJbTaTH 3HAWILIM IMiATBEPIKEHHS B eKCIEPHMEHTaX, a6o
CKCIIEPMMEHTH 3 IePEeBipKHU IependadeHb po6oTH TpUBAIOTh. Lle 04aTKOBO CBIXYMTH po
HayKOBY IiHHIiCTh BUKOHAHUX POBIT.

Cryninp oGIpyHTOBaHOCTI HAYKOBHX IOJIOKEHb i BHCHOBKIB, Cc()OpMYJbOBAHHX Y
auceprauii

Pesynbraty, 3106yTi aBrOpoM, rpyHTyIOTECS Ha (izmdHO PO3YMHHX Ta 3aJIbHONIPUIHATHX
HaOIIMKEeHHAX. 3aCTOCOBHICTD 1X 3aJIEKHTh Bij eHeprii npoToHiB Ta simep. IIpu mocTaTHBO
BHCOKHX EHEPrifX, TaKHX, HANpHKIaf, SK ereprii CERN SPS, BoHH 3a3Buuaii OyBae
BUIPABJAHAMH. TakuM 4MHOM, pe3yinbTaTH aBTOpa € (i3HIHO OOIPYHTOBaHHMH i MaroTh
Barome NpakTUYHe 3HaYEHHS. ’

HocToBipHicTh

Ik nipaBuIo, pe3yTbTaTH aBTOpa TAKOX i AKPIILIIOIOTECS 3rOOK0 3 eKCIIepUMEHTaMH i/abo 3
KOMIT'IOTEPHAM ~ MOJITIOBAaHHAM. TakiM YMHOM, pe3y/IBTAaTH MOXKHA  BBAYKATH
JOCTOBIpHUMH.

HoBusna
Ha 3axuct BuHeceHO 4 pe3ynbTaTy, sSKi € HOBUMH.

Onunm 3 HalGinbII HiKaBUX pe3yTbTaTiB, Ha Miif morsm, e no0ynoBa aHAIITHYHOL
MOJIeNTi JUIsl aHai3y NepIIMX MOMEHTIB 3iTKHEHHS siep Ta OTpHUMaHHs 0OMeXeHb Ha BXiIHi
napaMeTpH JUIs TiAPOAMHAMIYHUX MOJIEIei.

[HIMI HOBUIA pe3y/TbTaT - NOCHiIKeHHs DIyKTyawii pamiziTi JUIst HeHTpy iHepuii.

HecrioiBanuM i Takok MepcreKTHBHUM € BHCHOBOK PO ICHYBAaHHS BaXKKHX Majo
BHBYEHHX PE30HAHCIB. Yce Ile JOCTaTHBO HAMIMHO MOCIIIKEHO i BiJIKDUBAE IIEPCIIEKTHBY
JUJIs1 MaiOyTHBOTO.

Ony6aikoBani npani

Hucepranis Hamwcana 3a pesyiabratamu 18 po6it. Binbmmicts 3 HUX omy6ikoBaHa B
TMPOBI/IHAX MDKHAPOMHUX JKypHANax. PesysTath mucepramii Takox YCHO JIOTOBIJaINCh HA
(haxoBHX Mi>KHAPOTHHX KOH(EPEHLISX, i TOMY MOXYTh BBAKATHCS anpo6GoBaHUMH.

Henpoaixu

Pasom 3 tum, mucepranis Bosuenka B.JO. He BinsHa Bin Hemomikis PI3HOTo XapakTepy.
Ilepur 3a Bce, sk Ha Milf OIS, e HEXOCTATHS iHopmaris mpo BracHe (azoBuil mepexin




nexoHdaitHmenTy. Ile OCHOBHe sBHILIe, 3a /ISl KOTO BHKOHYIOTBCS JOCIIIKEHHS. AJe
YOMYCh 30BCIM HE 3rajlyloThCsi CHTHAIM JeKoH(aitHMeTy, okpiM Moelell MouTe Kapno na
rpaTkax. Ase € mnpsMi  (OTOHH, JIENTOHH, SKi TAKOX CIYIyIOTh HaAiHHUMH
€KCIIePHMEHTAJbHUMU CUTHAJIaMH 1 SKi BCeOIYHO JOCIiIKYIOThCSL.

Y 4erBeproMy po3mini mucepramii npu BuBYeHHI Momenmi APT' i pi3HHX BHKIIOYEHD
06’eMy i aHaNi3y THCKyY PO3IIISZA€ThCs [OBEIiHKA aIpOHHOTO rasy B IIMPOKOMY iHTepBai
Temnepatyp 10 800 MeB. Po6uThcs BUCHOBOK IIPO IIPUAATHICTH MofeNi 3 6yap-akoro T s
r>0.13 M. Ane sxmo ue Tak, To MoxIHBO MozentoBatd KI'TI anpon Hum razom? Jlis
3’SICYBaHH [OTO MUTAHHs HEOOXiAHO G0 6 3pOGHTH MOPIBHAHHS 3 ZaHUMU MoOHTe Kapio
Yy BChOMY iHTepBai Temrepatyp. PakTHYHO, B MOZIeNi He iCHYe BHYTDIIIHBOTO napamerTpy
Anst fexoHpakinmenTa. ToMy HIKHS TPaHHIS HA paJliyc € He BU3HAYEHOIO.

Takox y poGoTi HpHCYTHs IeBHA KUTBKICTH TEpPMiHOIOTIYHHX HENOMIKiB. Hamnpukna,
«e(eKT YyTTEBHID) 3aMiCTh «UyTIMBHIN», «BKIAMiB» 3aMiCTh «BHECKIB», IHTErpyBaHHS «II0
IIapaMeTpy» 3aMiCTh «3a TapaMeTpoM».

AJte 11i 3ayBa)KeHHs He BILUTMBAIOTH Ha B L(/IOMY [O3UTHBHE BPaXKEHHS BiJl AucepTaLlii.

IlincymoByiodm, B aucepramii po3B’s3aHO HHU3KY CyYacHMX i aKTyalbHHX 3ajad.
Jlucepranisi BUKOHaHA Ha HAJEKHOMY MATeMAaTHYHOMY DiBHi, i BCTAHOBIOE mapaieli 3
TEOpIi€I0 CTOXAaCTHYHUX MpOLeECiB M aApOHHOI BisukM BHCOKHX eHepriii. ToMy BoHa €
3aBepIIEHHM, CaMOCTiHHHUM JOCHIIKEHHSM, [0 MOBHICTIO BiAmoBimae Macropry
CIeLialbHOCTI. ABTOpe(epar IOBHICTIO Bino6paxae 3MicT AucepTallii.

Beaxaro, o sucepraniiina po6ora Bosuenka Bonoaumupa IOpiiioBrya «EBoowis
B3a€MO/1i1040i 6araTo4acTHHKOBOI CHCTEMH, IO BUHUKAE Y 3iTKHEHHSX PeJIATHBICTCHKIX
SIIEP» 3aJI0BOJIBHSIE YCIM BUMOTraM MOH VKpaiHu MON0 KaHAUNATCHKUX AHUCEpTallili, a ii
aBTOp, 6€3YMOBHO, 3aCITyTroBye Ha PUCYUKEHHs OMy HayKOBOTO CTYNeHs KaHIHuIaTa
(i3HKo-MaTeMaTHIHUX HAYK 3a crenianbHicTio 01.04.02 — TeoperwyHa (ismka.

Odiuiitauit oroxeHT, /Z /7,(

HokTop disnko-MaTeMaTHYHHX HayK, Ipodecop B.B. Ckanosy6

[igmue B.B. Ckanosy6a 330313‘1)’10
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