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«CIIeKTpH Ta KOPEJIALil YaCTHHOK B SAPO-AJI€PHUX 1 IPOTOH-IPOTOHHKX
3ITKHEHHSIX 3 BUCOKOIO €HEPri€l0 Ta MHOKUHHICTION,

roiaHol Ha 3700yTTs HAYKOBOTO CTyIEHs JoKTopa (dinocodii
3a cnerianpHicTio 01.04.02 — Teopernuna ¢i3uka

10 Tlpupogaunui Hayku (104 di3uka i acTpoHOMis)

IIpencrabiena jaucepraiiiiia poOOTa MNPUCBAYEHA ONUCY MPOLECIB, IO
BiZOYBAIOTHCS TIPU 3iTKHEHHI PENSTUBICTCHKHX sJ€p Ta HPOTOHIB B yMoOBax
eKCIIepHMEHTIB Ha CydacHUX Kojsaiaepax. OCHOBHOIO METOIO [IOCHI/UKEHb €
TeopeTHYHEe BWBYEHHs MPOLECY eBOJIOLIl alpoHiB, SKI YTBOPHJIHKCS IPHU
3ITKHEHHSAX, BpaxoByloud Bci Poro ¢asum a Takox ¢isuunmii amaniz Ta
iHTeprperanis iMNyJbCHAX CIEKTPiB, OTPHMAHUX B EKCIEPUMEHTax. Y SKOCT
6a3u BUKOPHCTAHO iHTETrpOBAHY TiIpO-KiHETUYHY MOjelb, sika Oyia pospobiieHa
panile, Ta 100pe cebe 3apeKOMeH/TyBana Npu OiIbII HU3bKUX EHEPTisX 3ITKHEHb.
B poGori Bona Oyla 3HAa4HO pO3MIMPEHA [ YMOB, SKi JOCII/DKYFOTHCS.
XapaKkTepHOIO PUCOIO AMCEpTalii € TPaKTyBaHHs MPOCTOPOBO-YaCOBUX ACTIEKTIB
MPOIECiB, 3 €IMHOro MOrIsAmy. Takox OynaMm 3ampoNOHOBaHi HOBI AHAJITHYHI
MoJIeJ, SIKi MalOTh IBHI PO3B’A3KH, 1110 I03BOJIsiE OLIBII MIMOOKO JOCTIANTH BILINAB
PI3HMX YMHHUKIB Ta XapAKTEPUCTHK CHCTEM.

AKTyajbHicTh 00paHOi TeMH OOyMOBJEHAa IIOTOYHUMH Ta HOBUMHU
eKcriepuMeHTamMu y (i3Il BHCOKUX EHEpIiH, 0 BHMAraloTh TEOPETHYHOIO
nosicHeHHss a60 ioro mokpamieHHs. EQexTd, 110 BHHUKAIOTH NPH 3iTKHEHHI
B)KKHMX sZep Ta MPOTOHIB BMCOKHMX €HEpriii, IOTpeOyIoTh BCEOIUHOrO aHalisy i
PI3HOMAHITHUX MOPIBHsIHb, OCKIIBKA BOHA B OCHOBHOMY CIIPSAMOBAHI Ha BIIKPUTTS
Ta JOCIHiKEHHs BJIACTUBOCTEM HOBOTO CTaHy MaTepil — KBapK-TJIIOOHHOI I1J1a3MH
(KI'TT), sika Oe3rmocepeHBO CIIOCTEpIraTHCs He MOXe 3a TNPHYMHM SABUILA
KoHGbatiuMenTa npu Huzbkux eHeprisx. Jlocmimxenns KITI BiamosigaoTs
SIBUILIAM, 1110 BiJI0yBaMcs y PAHHBOMY BCECBITI y Mepli MUIBHOHHI 10JII CEKyH/IH
niciast Benukoro BuOyxy. LIi sBMIa BEIMKOIO MIpOIO BIUIMBAJIKA Ha TOJANIBIILY
€BOJIFOLIIF0 HABKOJIMIIIHBOI'O CBITY.



3 NOIIIsA/ly PO3BUTKY, TEOPETHYHOT (Di3MKHM, 3aCTOCOBYBaH] ABTOPOM METO/IH 1
HaOJIMIKEHHS! € TUIIOBUMM JUISl CYy4acHOi (i3MKH BUCOKHX eHepriid. Bouu mupoko
BIZIOMi HayKOBiif rpomajacekocti. PasoM 3 Tum, € roCTpa MoTpeda BUKOPUCTAHHS
NOTY’KHUX MaTEeMaTHYHMX 3ac00iB, IO TAKOX € Ba)JIMBOK O3HAKOI CY4aCHOT
(i3MKM BUCOKHX eHepriil.

Huceprauisi ckiagaerbes 3 aHOTAIl, BCTYIlY, YOTHPBOX pO3/IiiB,
BHCHOBKIB, CITMCKY JiTepaTypu 3 126 HaiiMeHnyBanb, 30 PHUCYHKIB Ta 5 TabiuLp.
Kosken posztinn quceprariii MiCTUTB BCTYII Ta BHCHOBKH.

Y Posuini 1 npencraBneHo NpUHIMIHE MOOYXOBH Ta MOIEIIOBAHHS y

IHTerpoBaHiii rinpo-kinernuniit mojeni (iHKM). Onucani etamu eBOJIIOLIT Ta IX
3arajibHi BJIaCTHUBOCTI BiIIOBITHUX das. Ix ITOCJIIIOBHICTb, 1110 MiCTHTD ITOSICHEHHS
OCHOBHMX KOHLCHIIA JaHOI TeMaTHKH, yBeIeHi OCHOBHI napameTpu, sKi
BUKOPUCTOBYIOTbCSI B JIOCHIIDKEHHI, IX poJib Ha PI3HHX eramax eBoJIoIii Ta
MOJKJIUBI 3B’SI3KH, CITiBBiIHOIIEHHS, OIliHKH yacy Tepmasizaii, i T. iH.

Y Posjnini 2 BinkanibpoBana y nonepenusomy posaiiai iHKM 3acrocosana
AUt PEMTOCKOIIYHOrO aHalli3y yibTPapelsSTHBICTCHKUX SIAPO-ANEPHUX 3ITKHEHD
Ha LEHC Ta  RHIC. Ortpumana rapHa 30DKHICTE 3 icHylOYMMH
CKCICPUMCHTATPHIMH  JITAHUMH. Y XOJi MNPOBEICHHX MOCIIIKEHb IPOBEICHO
MOJIC/IIOBAHHS  YOTHPbOX eKCHEPUMEHTIB 3ITKHEHHS B&XKHX sep Ui BCiX
excriepumentis LHC Ta maitBunmx enepriit RHIC. Byno Busisieno HOPYIICHHS
TIIOTe3N CKEHNiHry i BCTAHOBIEHO 3aI€XKHICTH IHTEPYEPOMETPHIHOTO pO3Mipy
CHCTeMH Ha KiHUeBiit cTajii eBosrowii 3 i mouaTKOBHME po3Mipamu. e cranoBUTH
OJIHE 3 BKJIMBMX JIOCSITHEHD POOOTH.

Y Posiini 3 po3poGiieHO aHamiTHYHY MOIENb IIPOTOH-IIPOTOHHUX 3ITKHEHB

npu eneprisx LHC. [lns uporo Oys 3acTocoBamii’ MeTon KBa31piBHOBAYXHOIO
CTATHCTUYHOTO Oneparopa JUls MoJesi HEB3a€MOMII0YOro CKAJSIPHOTO TIOJs Y
HEPEJIATUBICTCHKOMY BHIIANKY. BHBYaINCS BHIAIKM KAHOHIYHOIO aHCaMOIo y
MajioMy  NPOCTOPOBOMY OO’€Mi Ta BEJIMKOrO KAaHOHIYHOTO aHCAMOIS. bynu
3podiieni inTeprperanii HaHUX (YEMTOCKOMIYHOTO aHalli3y MaJMX CHCTeM, SIKi
YTBOPIOIOTBCS B yIbTPAPEISATUBICTCHKMX 3iTKHEHHSX p + p Ha LHC. Bussriocs,
IO JUTst CHCTEM JUlsl CHCTEM, sKi YTBOPIOIOTBCS B CYYacHUX eKCTIepHMEHTaX,
TEMIOBI [0OBXXWHU KBAHTIB € CIIIBPO3MIPHUMH 3 TI'€OMETPHYHUMHU po3Mipamu
cucremu. lle yckmannroe q)eMHTocxoquHH aHajli3 1 BUMarae po3poOKH HOBHX
OlblLI aleKBATHUX METOMIB JOCHI/KEHb. 3 II€H0 METOIO OyJo 3anponoHoBaHo
HOBY KOHICIILIIO YaCTKOBO KOT@PEHTHOro aHcaMbimio. 3a JOMOMOrow Lux ineit



aBTOpaM BJAJOCs MPOIHTEPNPETYBATH JaHi, OTpUMaHi Konabopargisimu ATLAS i
LHCDb. lle nae HoBe posyminHS BracTHBOCTEH cHeTeM MaJiuX CHUCTeM, sKi
YTBOPIOIOTBCS MPU 3ITKHEHHSIX MMPOTOHIB. BUHMKAIOTH IPOSIBH KiHIIEBOro 06’emy,
a He BIJACYTHOCTI pIBHOBATM abo KOHIEHCATIB. Lle Baromwmii pesymprar. Bin
HOBUHCH BPaXOBYBATHCA B MOAANBIINX JOCHIDKEHHSIX i3 JaHOT TEMATHKIL

Y Pospini 4 mnposeneno ¢emnrockomiaHuil anamis noxii 3 dikcoranoro

MHOMHHHICTIO Y HPOTOH-IIPOTOHHMX 3ITKHEHHX. 3 HI€I0 METOK aHami3 i3
[IONEPEIHLOro po3iny OyB TepeHeceHHi Ha CHUCTeMY 3 KaHOHIYHOI'0 aHCaMOIIIO.
Takox, y upomy PO JOCHIIKEHO BIUIMB IifpoaHHAMIYHOrO PO3LIUPEHHS
CHCTEMH Ha (POPMyBaHHSI CIIEKTPIB Ta Kopensuiiinux dynkiii. Byno nokasano, mo
HAsIBHICTE KOJIEKTHBHOTO MOTOKY B CHCTeMi MIJICUITIOE e(EKTH, 110 BUHUKAIOTH
npu Qpikcauii MHOKHHHOCTI CHCTEMH. HocTaTHbo neranvHMi aHaniz nependayvae
HOBI ocobmmBocTi s A + A CKCriepuMeHTiB. Hepinko pisumis  mix
CTOCTEPEKYBAHUMY  BEJIMYMHAMH B SIAPO-SEPHAMH Ta MPOTOH-NIPOTOHHUMHU
3MIHHUMH TOSCHIOETHCS BIICYTHICTIO TePMOIMHAMIYHOT PIBHOBaru B Majux
cucremax. OnHak, iHom ué Mae€ BIIHOIIEHHS 1 JIIst TEPMIUYHHUX CUCTEM 3a PEBHUMH
ymoBamu. OCTaHHI pe3ynbTaTH MaroTh 3araibHO METOJIOJIOTIYHMH XapakTep. Bonu
€ HIKaBUMH i NOTpedyIOTh MOAANBIINX JOCII HKEHD.

[epefinemo no ananisy orpumanmux pe3ysbTaris.

Cryninn 0o0rpyHTOBaHOCTI HAYKOBHX NOJIO’KeHb I BHCHOBKIB,
copmyibOBAHKX y AUcepTawil

Pesynbratu, 37106yTi aBTopom, TPYHTYIOTBCSL Ha (I3HYHO pO3YMHHX Ta
3aralbHO NPUAHATHX HAOTMKEHHSIX, ySIBICHHSX PO eTaIH €BOJIIOLIIT i MPOMIXKHHIX
CTaHIB y aJIPOHHUX 3ITKHEHHSAX BHCOKHX eHeprid. BoHu crmparorses Ha neBHui
nonepe/Hii nocBin Ta mocsrmenHs iHKM Ta PO3MIMPIOIOTE 1T MOMKIIMBOCTI,
BPaxoByIOTb HOBi yMOBH eKCIepUMeHTIB. Posninun  nuceprarii, IIPUCBSIYEH]
AHATITHYHUM  MOJIENBHUM  JOCTLIKEHHSIM  TAKoX BIIOBIAIOTE  CyYaACHUM
YABJICHHS 1 METONaM KBaHTOBOI Teopii mois B EKCTpEeMalIbHUX yMoBax. Takum
HHHOM, pE3yJbTaTH aBTOpa € Oi3NIHO OGIPYHTOBAHUMH i MAIOTH Barome
NPaKTUYHE 3HAYEHHSI.

HosBusna

Ha saxuct Buneceno nmsky Pe3yJIbTaTIB, siKi € n06pe NpeAcTaBICHNUMY, BCi
BOHH, Ha Mii NOIsit, € HOBUMH. OcOOIHBO LIKABUMH, 3 TOYKH 30Dy PO3BUTKY
TEOpil 10JIs, € OCTaHHI 1Ba posninu. Croctepeskenns Bose-Eitumreiinisenkoi
KOHJCHCAMIT y He TepMOIHHAMIUHNX CHCTEMaX, fKI MalOTh Malli reOMeTpHdHi
po3mipu, 6e3 cymHIBY, BHMarae Gib ACTAIHOTO BUBYEHHs. SIK mpaBuIIo,




PO3ITIANAETHCS TEPMOJMHAMIYHA TPAHUIL ISl OTPHMAHHS KOHIEHCATy, 1 Take
IHIIIe. [Hmi, we 38°sg3aHKi Ge3MOCEpPeHBO 3 MM pPe3yNbTaT, € IIBH/IKA
TepMalizallis cucTeMH B TIpomeci eBomoIii. Sk MoxkHa pPO3yMITH, BOHA He
3aJIe)KUTh ICTOTHUM YWHOM BiJ BiZICYyTHOCTI 4YM HASBHOCTI MeXaHiuHOI (um
XimivHoT) piBHOBaru. Lle Haraxye Binomy 3amady Ymama-ITacta mpo Te, 3a CKiibKu
3ITKHEHb MK YaCTUHKAMM B TIEBHOMY 00’€Mi BMHHMKAa€ PiBHOBAXKHHUI pO3MOZILN,
Hanpukiaa, Makcsenna? BigmoBigs — ollHe — Ui MOCTATHBOI BEJIMKOI KiTbKOCTI
4acTUHOK. [le Takox noOpe Bimomuit pesynbrar. OgHAK KiNTBKICTh YaCTHHOK He
TOYHO BU3HAYEHA. Jly’e BaXJIMBUM BHIUIAZAe ¥ aHam3 MIPUIATHOCTI
(heMTOCKOMIYHUX METOJIIB Y MpoLecax MpH BUCOKUX EHEprisx.

Onyb6aixoBani npaui

Jucepraniss Hanucana 3a pesyneratamu & poGit. Bimbmicts 3 Hux
oryOJIKOBaHA B TPOBIIHMX MDKHAPOAHMX >KypHanmax. Pesynbratu auceprauil
TaKOX yCHO NOMOBINAJMCh HA GaraThoX (paXoBUX MDKHAPOIHMX KOH(MEpPEHIsX, i
TOMY MOXYTh BBOKATHUCS 3arajlbHO BiJIOMUMHU Ta alipOOOBAHUMH.

IToBHOTa BHKIIANY pe3yabTaTiB AHCepTAaNil B OMyO0.IiKOBAHHX NpALsIX

Pesynbratit aucepranii 10eTaTHRO MOBHO BimoOpakeHi B MyOIiKamisx, ajge iHO
BHKJIaJleH1 O1ibLi criporeno. Takox B aucepTaril He MPUBOIUTHCS OBHOIO MipOIo
MOPIBHSAHHS 3 Pe3yJNbTaTaMM IHIIMX POOIT Ta MiAXOMIB, SIKE MOYHA 3HANTH B
crarax. Ksanidixanilina pobota BUMarae mpuiiisaTy mpoMy Ginbire yarn. Brim,
CTIPOIIEHHs 3MICTY AMCEpTallii MOXKHA BITATH, OCKINbKM BOHA MIiCTHTbH BEIHKY
KIIBKICTh PO3PaxyHKIB.

Henouiku

Y mpejcTaBieHMX pe3ynbTaTaX BaKKO 3HAWTH HeNOMIKU. Ime cucreMarvuHmii
aHajli3 y MeKax BUKOPMCTAHOI MOJiei Ta MOPIBHAHHS 3 JAHUMHU €KCIIePHMEHTIB.
B poGori nipucyTHsl 3HaYHA KUTBKICTH CTHIICTUYHUAX OJHO TUIOBHX MOMMIIOK.

Moxna  BiA3HaunTH, cKopimte moGakaHHs, IIpH po3pobieHHi Teopii 3
HEPIBHOBKHUMU (DYHKIissMH posnoziny. Ilponyiiena, a6o He Bigoma aBToOpy
pucepratii, ayxe Baxnusa poborta JI. B. Kenauma «JuarpaMMHas TeXHUKA JUis
HEPaBHOBECHUBIX IporieccoBy, JKITD (1964), Tom 47, Beim. 4 (10), crp.1515, 3
HEPIBHOB&KHOIO (QyHKUiero posnoximy. Ha milt mornsya, ne kopucHa poGota, ii
METOZ. AJie L HEJOJNIKM He BIIMBAIOTh HA 3arajlbHe MMO3WTHUBHE BPAXKEHHS I1PO
JUCepTallito.

[lincymoByiouu, B iucepranil po3s’s3aHo YMMay KiIbKiCTh CydacHHX i
aKkTyalbHUX 3a71a4. BoHH € 0a30BMMH 3a7a4aMy TSI TEMATHKH IIPOXOKEHHS



MPOXOJDKEHHS BUCOKOEHEPIeTUYHMX 3aPsDKEHUX YaCTHHOK KPi3h PEUOBHHY.
Beaskaro, 1o nucepraniifna po6ora AmxumamberoBa Mycdepa Jlanisposuya
«CIHIeKTpH Ta KOpEJIsIii YaCTMHOK B S/IPO-IePHUX i MPOTOH-IIPOTOHHMX
3ITKHEHHSIX 3 BUCOKOIO €HEPri€lo Ta MHOKMHHICTIO» 33J0OBOJIBHSIE BCIM BUMOTAM
MOH VYkpainm 10 kaHAMJaTChKHUX UcepTalliid, 30kpema mir. 9, 10 ta 12 «ITopsiaxy
MPUCY/DKEHHSI HAYKOBUX CTYIIEHIB 1 HAYKOBOI'O 3BaHHS CTAPILIOrO HAYKOBOIO
CIiBpOOITHUKAY, 3aTBEPIDKEHOr0 ocTaHOBO Ne567 Kabinety MinicTpis
Ykpainu Big 24.07.2013, a i aBTOp, 0€3yMOBHO, 3aCIyrOBY€ Ha IPUCYPKEHHS
KoMy HaAyKOBOTI'O CTyIeHs fokTopa (inocodii 3a cremianbricTio 01.04.02 —
TeopeTHYHa (i3HKa.
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