PeueH3is

Ha aucepTauiiHy poboty AgpxumambetroBa Mycdepa [JaHisposuya
“CnekTpu Ta Kopensauii YaCTUHOK B A4P0-940EPHUX | NPOTOH-NPOTOHHUX
3ITKHEHHAX 3 BUCOKOK EHEPriEld Ta MHOXUHHICTHO”
nopaHy Ha 3000yTTa HayKOBOro CTyneHsi 4okTopa dinocodii
3a cneuianbHicTio 104 — ®isnka Ta acTpoHOMIs

AKTyanbHicTb pob6oTu:

OpfHieto i3 BaXnuMBWUX 3agad cyvacHoi isUKM € [OCHiOKEeHHS
BMacTUBOCTEN CUMNbHOB3AEMOAINHOI MaTepii — CUCTEMU CUNBbHOB3aEMOLIKOHNX
YaCTUHOK y NnoKarnbHi TepMoANHaMiYHI piBHoBa3i. Po3pobka Teopii cunbHuX
B3aemopin, ksaHToBOI XpomoauHamiku (KXI), npusBena 40 o4ikyBaHb, LU0
peyoBUHA 3 AYyXKE BUCOKOK FYCTUHOK €Heprii MOBMHHA iCHyBaTW Yy CTaHi
KBa3iBiNIbHUX KBApPKIB i IMIOOHIB — KBapK-rrtooHHOT nnasmu (KIT). Ha cborogHi,
OCHOBHWUM  IHCTPYMEHTOM BUBYEHHA BNacTUBOCTEW Takoi maTtepii €
EeKCNepuMeHTU MNo 3iTKHEeHHI0 Baxkux agep. [eski curHanu yteopeHHsa KITI
crocTepiranucs TakoX B  eKCNepuMeHTax Mo  3iTKHEHHI MPOTOHIB
ynbTpa-penaTUBICTCbKUX eHeprii Ha Benukomy AgponHomy Konaiigepi (LHC).
HocnigxeHHAM came uMx akTyanbHUX HanpsiMkax i3nku npuceayveHa
JJ,MCGp'TaLliﬂ Apxumambetosa M.[. lpo akTyanbHiCTb OOCRIAXEHb TaKOX
CBIOYNTL TX 3B'A30K 3 OaraTbMa KOHKYPCHUMU Temamu  HauioHanbHoi
akagemil Hayk YKkpaiHu ocTaHHix pokiB. OkpiM Toro, pesynstatu aucepradii
ony6nikoBaHi y 6araTboX BUCOKO PENTUHIOBUX MiXKHAPOAHUX XypHanax, Lo
A0[aTKOBO CBiAYUTb NPO TX BAXUBICTb Ta aKTyanbHICTb.

CTpykTypa aucepradii:

HucepTtauis cknagaetbca 3 aHoTauil Ha YKpaiHCbKil Ta aHrMiNCbKil
MOBax, BCTYMy, YOTUPbOX PO34iniB Ta CMUCKY BUKOPUCTAHUX OXKepen, Lo
Bkntodae 126 HanmeHyBaHb. 3aranbHuil obcsr pykonucy cknagae 145
CTOPIHOK.

Mepwmii po3ain NpuUcBsYEHin NPOCTOPOBO-YaCOBIll €BOMIOLii CUCTEMU B
yNbTPapEenATUBICTCbKUX AAPO-A4EPHUX 3ITKHEHHAX, a TaKOoX pPO3paxyHKy
OCHOBHUX  afpOHHUX  CMOCTEpPEexXyBaHUX Yy  paMKax iHTerpoBaHol
rapo-KiHETUYHOT Modeni. Ha ocHoBi OoTpuMaHux pesynbraTtis y Apyromy
po3aaini npoBeAeHO  PeMTOCKOMNIYHUNA aHania  YOoTUPbOX  PIi3HUX



yNbTPapEenATUBICTCbKUX EKCNEPUMEHTIB MO  3iTKHEHHIO BaXKUX IOHIB. Y
TPETBOMY  PO34iNi  TakoX po3rNAfaloTbC  NUTAHHA  EMTOCKOMIYHOI
iHTepq)epomeTpiT, ane BXe Yy Manux CcucTemax, LWO HapoAXYTbCA Y
NPOTOH-NPOTOHHUX  3iTKHeHHAX Ha LHC. 3okpema, o6rosoptototbes
(PyHOAMEeHTanbHi MUTaHHS YTBOPEHHS Ta Tepmanisauii KBapK-rMOOHHOT
nnasmu y Takmx cuctemax. Llii »xe npobnemi npucsaueHuii YeTBepTuii posain
Auceprauii, B SKOMY JOCHIgXYyOTbCS edeKkTM Wo nos's3aHi 3 bose
KOHAEHCAUIE Y cucTeMax 3 BENUKOK MHOXUHHICTIO HAPOOXKEHHS YaCTUHOK,
a TakKoX CUMbHUM riApPOoAUHAMIMHUM PO3LLUPEHHAM.

Cepes, OCHOBHUX pe3ynbTaTiB OTPUMaHUX Yy AucepTauii  MoXHa
BUOINUTKU:

1. Mogudikauia Ta noaanblue 3aCTOCYBaHHA iHTErPoBaHOI rigpo-KIHETUYHOT
Moaeni AnA CUMYNAUA ynsTPapenaTUBICTCbKUX AOPO-SAEPHUX  3iTKHEHD.
OBunCneHHs OCHOBHUX afpOHHUX CMOCTepexyBaHUX B oBnacTi Manux
nonepevyHux iMNynbCiB Ana PisHUX KNaciB LEHTPanbHOCTI 3iTKHEHHA saep.
Taki pocnigxeHHA Ha CcborogHi € BKpall BaXMUBMMU Ta aKTyanbHumu,
OCKinbku nobyaoBa MOBHOI AUHAMIYHOT KapTUHU eBonouii cuctemn vy
SAPO-AAEPHUX 3ITKHEHHAX € OCHOBHUM IHCTPYMEHTOM AMS NepeBipku HOBMX
Teopiin Ta moaenen.

2. BcTaHOBNEHHSA HOBUX 3B’A3KIB MK PIBHSIHHSIM CTaHy CUMbHOB3AEMOZNHOI
maTepii, Temnamu T Tepmanisauii, a Takox noYaTKOBUM CTaHOM
HEpiBHOBaXHOI MaTepii Lo HapOMKYETbCA Y AAPO-A4EPHUX 3ITKHEHHSX.
3p00yTi y Auceprauii pe3ynsTaTu  MOKasyloTh, WO AesKi BUCHOBKW OO
BNIaCTUBOCTEN CUMbHOB3AEMOAINHOI MaTepii MOXyTb BUMAaraTty OoOOaTKOBUX
YTOYHEHb Ta NONPaBOK Ha HEPIBHOBaXHI Npouecu B nepiod dopmysaHHsa K.

3. lNepenbayeHHs AnNs OOBXUH OAHOPIAHOCTI BUMPOMIHIOBAHHSA MiOHIB Ta
KaoHIB ANA eKCnepuMEHTIB Mo 3iTKHEHHIO aaep 3omnoTa 3a eHeprii 200 MeB Ha
npuckoptoBadi RHIC, a Takox po3paxyHOK uYaciB MaKCUManbHOro



BUNPOMIHIOBAHHA HaWMNerwmx Me3OoHIB Ha OCHOBI SiK pe3ynbTaTiB MOAENbHUX
CUMYNALUINA, Tak i ekcnepuMeHTanbHux gaHux. OcKinbku iHTepEepPOMETPUYHI
CI'IOCTepe>KyBaHi‘ HecyTb iHopmauito Npo BUMNPOMIHIOBAHHA YaCTUHOK i3
cucTeMu, Taki pesynsTaTh € BKpall BaXUBUMU PO3YMIHHA 4YacOBUX
macliTabiB agpoHHOI cTagii y SApo-aAepHUX 3iTKHEHHSIX.

4. TlepeBipka rinoTe3an CKeWniHry y emMTOCKOMiYHiA iHTepdepoMeTpii.
3okpema, y pAuceptadii 6yno npoBegeHO cuMynsaAuii  YOTUPLOX Pi3HUX
€eKCNepuMEeHTIB 3 Pi3HUMU MOYaTKOBUMU yMoBamMu, WO 3abe3neyyoTb
OAHAKOBY MHOXWHHICTb HapOMKEHHSA 3apAmKeHUX 4vacTuHok. lMpu ubomy
6yno nokasaHo, Lo iHTEpdepOMETPUYHI 06’EMU TaKUX CUCTEMU BiAPI3HANUCS
Ha BenuuuHy Oinblly 3a ekcnepumeHTanbHy noxubky. Okpim Toro, Gyno
BCTAHOBMEHO KOpPEensauito MK NoYaTKOBUMU FEOMETPUYHUMU Ta KiHLEBUMMU
IHTEepepoMETPUYHUM PO3MIpaMU CUCTEMU, O € BAXKINBUM YTOYHEHHSAM A0
TEe3u BULLE3ragaHol rinotesu.

9. IHTepnpeTauis ekcnepuMeHTanbHUX pesynbsTaTisB PeMTOCKOMIYHOro aHanisy
NPOTOH-MPOTOHHUX 3iITKHEHb 3a HaNBULUX eHeprii. [1nsa Takux eKCnepumeHTiB
6yno 3anponoHoBaHO cueHapii eBontouii CUCTEMU B SKUX HU3bKE 3HAYEHHS
iHTepcenTy KopenAuiiHUX YHKUIR iOEHTUYHUX YacTUHOK € Hachnigkom
CUINTbHUX KBaHTOBO-CTaTUCTUYHUX €edeKkTiB y Manux cuctemax, a He
BIACYTHICTIO NOKanbHOI TepMoAnHaMiYHOT piBHoBaru. [iicHo, 6araTto ocTaHHix
EeKCnepuMeHTanbHUX pe3ynbTaTiB BKasylTb Ha HasBHICTb crtagii KITl vy
MPOTOH-MPOTOHHUX 3ITKHEHHSAX 3 BENUKUMU MHOXWHHOCTSIMU HapOOXKEHHSN
yacTuHok. [lpoTe, Ak 3asHayeHo Yy AucepTauii, BCE Lie ICHye Hemano
pe3ynsTaTiB, WO BKa3ykTb Ha SHAKICHI BIAMIHHOCTI MK cuctemamu, WO
YTBOPIOWOTBCA B  A4PO-AAEPHUX Ta MPOTOH-NPOTOHHUX EeKCnepuMeHTax.
MocnigoBHE MOSICHEHHA NPUYMH BIAMIHHOCTEW MiX pesynbTaTtaMu y BEnuKux
Ta Manux cucteMax Mae ctaTu BaXKIIMBUM KPOKOM [0 PO3YMiHHS Mpouecis
TepManisadii CuribHOB3aeMOoAiHOT maTepii.

Pa3om 3 TMM B aucepTauinHin poboTi € pag Hegonikis:



1. Ha cborogHi iCHye ynmano Mogenen, WO 34aTHi onucyBaTu S4PO-AOEepHi
3iTKHEHHA 3a eHépri|7| LHC. [eski 3 HUX 3ragyloTbCs y BCTYNi OO MNepLUOro
po3Ainy, NpoTe XOAHOro MOPIBHAHHA NepedbayeHb pisHUX Moaeneln Hapani
He HaBeLEeHO.

2. [loxubkn mMopenbHUX po3paxyHKiB BIiACYTHI Ha OinblocTi rpadikiB y
nepLimx ABOX posainax.

3. Y TpetbOMy Ta YeTBEpTOMY poO3fdinax 3asHayeHi nuwe Aeski
eKcnepuMeHTanbHi  pesynbtaT  Woao curHanie  dgopmyBaHHs KITl y
MPOTOH-NPOTOHHUX 3iTKHEHHsAX 3a eHeprii LHC. [Ona kpaworo posyMiHHA
npobnemu Ta i BaxxnueocTi 6yno 6 nobpe y BCTyni 3pobuTn KOPoTKUiA ornaz,
BCIX EKCNepUMEHTanNbHUX pe3ynbTaTiB Ha Lo TEMY.

OpHak, BKasaHi Hegonikum Ta nobaxkaHHs CTOCYHTbCHA NuLle BUKNageHHA Ta
npeseHTauil pe3ynsTaTiB i HISKUM YUHOM HE NPUMEHLLIYIOTb TX BaXKTMBOCTI.

BucHoBok:

Beaxato, wWo pAuceptauis Ha Temy «Cnektpu Ta Kopensuii 4YacTUHOK B
A0PO-AAEPHUX | MNPOTOH-MPOTOHHUX 3iTKHEHHAX 3 BUCOKOK EHepriclo Ta
MHOXMWHHICTIO» € 3aBEepLUEHOK CaMOCTIHOK HayKOBOK POOOTOH, LLIO MICTUTB
HOBI OBOr'pyHTOBaHi pesynbTaTM Ta 3a aKTyaJ'IbHiCT}O;, 3MICTOM, HayKOBOO
HOBU3HOK Ta AOCTOBIPHICTIO BiANoOBiAAaE BMMOraM BCTAHOBMNEHUM BiAMoBigHO
Hakady MOH Ykpainu Ne 40 Big 12.01.2017 p. «[po 3aTBepO)keHHs BUMOT [0
odhopMneHHa AucepTauii», Ta noctaHoBu KabiHety MiHicTpiB Ykpainu Big
12.01.2022 Ne 44 3i smiHamu Big 21.03.2022 «[Mpo 3aTBepmKeHHA Mopaaky
NMPUCYAKEHHSA CTyneHs [okTopa dinocodii Ta ckacyBaHHS PILLEHHS pPa3oBoOi
cneujanisoBaHol BYEHOI paau 3aknagy BULLOI OCBITW, HAyKOBOI YCTaHOBM MpoO

NPUCYOKEHHA CTyneHa p[oktopa dinocodii», a ii aBTop AmXunmambdbetos



Mycdep [aHiaposuy, 6e3yMOBHO, 3acnyroBye MNPUCYOXEHHS HayKOBOro
CTyneHsa AokTopa dinocodii 3a cneuiansHicTio 104 — disuka Ta acTPOHOMIS.
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