BIJIT'YK
oQiIIHHOTO OTIOHEHTA
Ha aucepraniiay pobory MinaeBa [IaBia €BreniiioBnua

«/Ilunamika KBapK-TJIFOOHHOT MJIa3MH B MPUCYTHOCTI CUJIBHUX MAarHiTHUX TOJIB Y
CTaHJAPTHIN MOJIEIi €JIEeMEHTAPHUX YaCTUHOK,

MoaHO1 Ha 3/I00YTTs CTYNEeHs JoKTopa ¢imocodii
10 [Mpupoanuyi Hayku (104 ®i3uka i acCTpOHOMIs)

[IpencraBiena aucepTaliiiHa poOoTa NPHUCBSIYECHA OMHUCY IPOIIECIB, SKi
BIJIOYBAIOTHCSl Y KBapK-TJIOOHHIN IJIa3Mi, IO MOKE YTPBOPUTHUCA MPH 31TKHEHHI
PENSATUBICTCHKUX sep a00 MNPOTOHIB B YMOBaX EKCIEPUMEHTIB Ha Cy4YacHHX
koJnaiepax. OCHOBHOIO METOIO JOCHIPKEHb € TECOPETHUYHE BUBUCHHS IPOIIECY
re’epailii MarHiTHUX Ta XpOMOMArHITHHUX MOMIB. Y SIKOCTI 0231 BUKOPUCTAHO METO/T
e¢(eKTUBHOTO TMOTEHIlay B KBAaHTOBIA Teopli o, sikuid OyB po3poOiieHui
paHilie, Ta € CTaHJAPTHUM TIPU PO3IJISI/Il B3aEMOAIIOYUX KBAHTOBAHHUX TIOJIIB IIPU
CKIHUEHHIH Temneparypi. B poOoTi y MOpiBHSHHI 3 ICHYIOUMMHU B JIiTepaTypi Oynu
3HAYHO PO3LIKMPEH] 00YMCIEHHS (DEPMIOHHOTO CEKTOPY CTaHAApTHOI MOJENl, a
came, KBapKiB U1 YMOB, K1 JOCIIDKYIOThCS. XapaKTEPHOIO PUCOI0 AMCEpTalii €
aHaJITAUYHI OOYMCIICHHS Ta MIPEACTaBICHHS Pe3yJIbTAaTiB y BUCOKOTEMIIEPATyPHOMY
nomanHi. Takox Oy 3amponoHOBaHI HOBI KpUTEpli, II0 MOXYTh CIyTyBaTu
CUTHAaJaMH YTBOPEHHS KBAPKOBOI MaTepii B CydacCHUX €KCTIEPUMEHTAX.

AKTyaJbHIiCTb 00paHOi TeMH OOYMOBJIEHAa MNOTOYHUMH Ta HOBUMU
eKCIepuMeHTaMUd y (i3ulll BUCOKHMX €HEpPriid, M0 BUMAraimoTh TEOPETUYHOTO
MOsICHEHHS 200 Moro mokpaieHHs. Edextu, 1o BUHUKAIOTh MPU 31TKHEHH1 BaKKHX
alep Ta TMPOTOHIB BHUCOKUX €HEprid, MNOTpeOyITh BCEOIYHOrO aHamizy 1
PI3HOMaHITHUX MOPIBHSAHb, OCKIJIbKM BOHH B OCHOBHOMY CIPSIMOBaH1 Ha BIJKPUTTS
Ta JAOCHIKEHHS BIACTHBOCTEH HOBOTO CTaHy MaTepii — KBapK-TJIFOOHHOT TUTa3MH
(KTTI), sika Oe3mocepeAHbO CIOCTEPIraTHCS HE MOXE 3a MPUYHMHU SBHUIA
KoH(palHMeHTa npu Hu3bkux eHeprisx. Jdocmimkenas KI'TI BiamoBigaroTh sBUIaM,
10 BiAOYBaJUCS Yy PaHHbOMY BCECBITI y MepIIl MUIBHOHHI 01 CEKYHIU Miclis
Benukoro BuOyxy. Lli siBUIIa BEIMKOO MipOIO BIUITMBAIM HA IMOJIAJBIITY €BOJOIIIO
HABKOJIMIIIHLOTO CBITY.

3 morJIsily PO3BUTKY TEOPETUYHOI (P13UKH, 3aCTOCOBYBaHI aBTOPOM METOH
1 HAOJMKEHHS € TUIIOBUMH JUTSI Cy9acHOI (pi13MKK BUCOKUX eHepriid. BoHu mupoko
BIJIOM1 HAYKOBiil TpoMajchKoCcTi. PazoM 3 Tum, € roctpa morpeda BUKOPUCTAHHS



NOTY>KHUX MAaTE€MAaTUYHUX, 30KpEeMa, KOMII IOTEpHUX, 3ac00iB, II0 TaKOXK €
BAYKJIMBOIO 03HAKOIO CYy4YacHO1 (pi3MKU BUCOKUX E€HEPTIH.

Juceprania ckjIaga€eTbesl 3 aHOTAIlli, BCTYMy, YOTHPHOX PO3JILIIB,
BHCHOBKIB, CIIUCKY JiTepaTypu 3 82 HaliMeHyBaHb, 15 pucyHkiB Ta 4 Tabaullb.
KokeH po3ais aucepTaiiii MiCTUTh BCTYTT Ta BUCHOBKH.

Y Pozaini 1 chopmynboBaHi akTyallbHI MUTAaHHS TEOPETUYHOIO OIUCY
MaTepii 3a KpUTHIHUX yMOB. Po3risnaerbest hopmarizm (GOHOBOTO OIS TSI OTIHCY

MPOIECiB B TPHUCYTHOCTI EJIEKTPOMATHITHOTO T0OJs. BBOIUTHCS OCHOBHUI
MaTeMaTUYHUH amapar Ta METOJOJOTIsI 0OUMCIICHh NP CKIHYCHHIN TeMmepaTypi.
[IpoBoMThCA aHaNi3 Cy4yacHOI JITEpaTypH CTOCOBHO OOYHCIEHb €()EKTHBHOIO
MOTEHI[IaTy Ta NapaMeTPIB KBAPK-TJIFOOHHOI MJIa3MH.

Y Po3nini 2 peranbHo nocniaxkyerbes ctBopeHHsa B KI'TI nomiB Bs, Bg, H
npu Temneparypax Onm3pkux g0 temrnepatrypu PIIJ] Ta ouiHEeHO HaIpy>KEHOCTI
3r€HEpOBAaHUX TMOJIB. BuKopHUCTOBYeThCcs  (opMmaii3M  ysSBHOTO  4acy
Po3paxoByerbess edexTuBHUI onHomeTaboBHi moteHmian V(Biz, Bg, H,T) 3
ypaxyBaHHSAM TJIFOOHIB 1 U —, d — 1 § —KBapKiB NP CKiHYEHHIN Temmnepartypi. s
KOH(piIrypaiis TMoJiB € CcTa0lIbHOI 3aBIsSKH BHECKaM Jiek3i-miarpaMm, sKi
KOMIICHCYIOTh YSBHY YAaCTHHY OJHOMNETIHOBOTO €(EKTHBHOTO TMOTEHIATy
3apsAKEHUX  TIIOOHIB. J[JI1  OIIHKM  HAMpY>KEHOCTI TOJIsI  BUKOPUCTaHE
ACUMIITOTMYHE  BUCOKOTEMIIEpATypHE  PO3BHHEHHS, OTpUMaHE  METOIOM
nepeTBopeHHs MertiHa. Lle cTaHOBUTH O1HE 3 BXKJIMBUX JIOCATHEHb POOOTH.

Y Po3mim 3 po3risnarThCs BIUIMB MarHiTHHX IIOJIB Ha IIPOIIECH 3a
TEMITepaTyp 3HAYHO BHUIUX 3a TeMIEparypy AekoHdpaitHMeHTy. JlocmimKyeThes
MOXJIMBICTh TEHEpallli MarHiTHUX MOJIIB TiJ Yac eJeKTpociaadkoro (a3zoBoro
nepexonay, kUil Bi0yBcsl B paHHbOMY BcecBiTi 3a BUcokoi Temneparypu. 1o 1iporo
dazoBoro nepexoay, koju BcecBiT OyB rapsianum, 4aCTUHKHU OyJiu O€3MacOBUMH 1
CUMETpis BiAHOBIEHOIO. [lpu OXOJIOMKEHHI CHUMETpis MOopymuiaacs 1 dYepes
HasBHICTh HEHYJILOBOT'O CKASIPHOTO KOHIEHCaTy Kaniopysanshi Z Ta W* 6030HK
HaOynu Macy. Po3paxoBaHO MOBHUW OJIHONETIbOBHUM IMOTEHINA] CTaHJIapTHOI
MOJIeI1 3 BpaXyBaHHSIM BHECKIB BiJI JeH3i-A1arpam, oka3zaHa MOXKJIMBICTh TeHepallii
MarHiTHUX Ta XPOMOMATrHITHHUX TIOJIB 3a BHUCOKOI Temmeparypu. OriHeHa
HaIpPY>KEHICTh TeHEpOBaHMX MoJiB. [TokazaHo, 1m0 ha30BHil epexia y cTanaapTHIN
Moeli (711 cydacHoi Macu ckaisipHoro 6o3oHa Xirrca 125 I'eB) ne 3ag0BonbHs€E
kputepism CaxapoBa i TOMy MoOjeNb noTpedye Mmoaudikariiii.. [{e HoBuii Baromuii



pe3ysbTaTr. BiH MOBMHEH BpaxOBYBAaTHCA B MOMAJBIIUX JOCTIHKEHHAX 13 JaHOI
TEMATHKH.

Y Po3pini 4 po3riasigaeTbesi PO3MIMPEHHS CTaHAAPTHOT MOJENl APYruM
JTYTUIETOM CKJISIPHUX TTOJTIB. Y TBOPEHA MOJIEITh € CY4aCHOO TEOPI€r0, B paMKaX SKOi
BiIOyBa€eThCSL OaraTo MOCHIDKEHb. 3apa3 BUBYEHHS HEUTPUHO, MOJICTIOBAHHS
KaH/IUJIATIB HA YaCTUHKU TEMHOI MaTepii, MOSCHEHHS ICHYIOUMX PO301KHOCTEH 31
CM uyacto mpoBomsate B pamkax 2HDM. Ilapamerpuunuii mpoctip Mojeni €
HAJ3BUYaiHO OaraTuM, IO JO3BOJISE IIyKAaTH OOJACTI, 6 MOXKHA 3aJJOBOJIbHUTU
ymoBu CaxapoBa. [cHye 6arato TeopeTHYHUX 0OMEXEHb, SIK1 BXKE BIJIOMI1, BIJTHOCHO
CKaJISIpHOTO TOTEHLiany. BpaxyBaHHs iX € OOOB'SI3KOBUM IIpU MOJIEIIOBaHHI.
KoMIT'roTeparMH  MeTOAaMHU TPOBEACHO MOJICIIOBAHHS BUIBHUX IapaMeTpiB
e(EeKTUBHOIO MOTEHI[laly Ta OTpUMael MOXJIMBI MAacH HOBUX YAaCTUHOK, Y
NPUIYIIEH] c1a0KOro MopyumeHHsa Z, —CUMeTpii Ta (pikcoBaHIi Maci HaWJIEroro
HelTpabHOTO 0030Ha Ha piBHI 125.09 I'eB.. OcTtanHi pe3yibTaTu MatOTh 3arajibHO
METOJOJIOTIYHUN XapakTep. BoHM € 1ikaBUMU 1 TOTPEOYIOTH MOJATBIINX
JOCTII>KEHb.

[lepeitaemo 10 aHanizy OTpUMaHUX PE3yJIbTATIB.

Cryninb OOIPYHTOBAaHOCTI HAayKOBHX IOJIO)KeHb 1 BHCHOBKIB,
chopmysIbOBAHUX y AUCEPTANil

Pesynbratu, 3m00yTi aBTOpOM, IPYHTYIOThCSI Ha (DI3MUYHO PO3YMHHX Ta
3arajbHO MPUUHITUX HAOTMKEHHSX, YSIBICHHIX MPO B3aEMO/III0 KBapKiB Ta 1HIIMX
YAaCTUHOK y 3ITKHEHHSIX NpPHU BUCOKUX €Hepriii. BoHu cnmparoThCs HA NEBHUU
nonepeaHi pe3yibTaTH OTPUMaHI METOI0M (DOHOBOTO TMOJIS Ta PO3IIUPIOIOTH HOTO
MO>KJIMBOCTI, BpPaxOBYIOTh HOBI YMOBHM €KCIEpMMEHTIB. Po3minm auceprarii,
MPUCBSIYCHI AHATTHYHUM MOJICIIBHUM JOCTIDKCHHSM, TaKOX BIJIIOBIIAIOTh
Cy4YaCHUM YSIBJICHHS 1 METOJIJaM KBaHTOBOI TEOPIi MOJISI B €KCTPEMAJIbHUX YMOBAX.
Takum 4uMHOM, pe3yJbTaTU aBTOpa € (PI3UYHO OOTPYHTOBAHMMHU 1 MAIOTh Barome
MPaKTUIHE 3HAYCHHS.

HoBu3sHa

Ha 3axuct BUHECEHO HU3KY pe3yibTarTiB, sIKi € 100pe npeacraBaeHuME. Bei
BOHH, Ha Mii TOTJIs1/1, € HOBUMH. OCOOIUBO IIKAaBUMH, 3 TOUKH 30PY PO3BUTKY T€OPii
MoJIsI, € IPYTUl Ta TpeTid po3ainu. CrocTepekeHHs] CIIOHTAaHHOI HaMarHi4eHOCTI
KBapK-TJIFOOHHO] TJIa3MH, 0€3 CyMHIBY, BUMAarae OUIbII 1€TalbHOTO BUBUEHHS 00 €
BOKJIMBUM HOBUM edekToM. [HINM, He 3B’ sA3aHuil O€3MocepeIHbO 3 IIUM pe3yJIbTarT,
€ BpaxyBaHHs BIUIMBY HaMarHiueHOCTI Ha eJIeKTpociaaOkuil (a3oBHil mepexin Ta
nepeBipka kputepiiB CaxapoBa. SIk MOXkHa pO3yMITH, HAMArHIYEHICTh BIUIMBAE HA



MPOIIECH, 10 BiIOyBaIMCs B paHHROMY BCECBITI 1 111 BHECKU BapTO BPaxOBYBaTU B
KOCMOJIOTIYHUX Mojelsax. [[y)ke BaXJIMBUM BUTISIIAE€ W aHANI3 MPUAATHOCTI
JIBOJYTUICTHOT MOJIEJII JIJIsl OITUCY B3a€EMOJII1 IIPH BUCOKIM eHeprii.

Onyo0JikoBaHi mpaui

Jucepraliiss HamucaHa 3a pesyibratramMu 4 poOiT. bigbmiicTe 3 HHX
onmyOJIikOBaHa B TMPOBIIHUX MIDKHApOJHUX >KypHanax. Pesympratu mauceprarii
TaKOXX YCHO JIOTIOB1AJMCh Ha 0aratbox (paxoBUX MIXKHAPOJHUX KOH(DepeHIisx, 1
TOMY MOXXYTh BBa)KaTHCsI 3arajibHO BIIOMUMH Ta alipOOOBaHUMH.

IToBHOTa BUKJIAAY pe3yJbTATIB AUCEPTALil B OIy0JiKOBAHMX MPAasX

Pesynbratu nucepTailii Jo0CTaTHHO MOBHO B1IOOpaKEHI B MyOIIKAIlIsX, aje
1HO/1 BUKJIQJIEH1 OB CripoleHo. Takox B aucepTallii He MPOBEAECHO MOBHOIO
MIpOIO TIOPIBHSHHS 3 pe3yibTaTaMH 1HIIMX POOIT Ta MIAXOAIB, IKE MOXHA 3HAWUTHU B
icHytounil mrteparypi. KBamigikariitna poOoTa BUMarae npuaiisiTd bOMY OLbIIIe
yBaru. BTiM, ciponieHHs 3MiCTy AUCepTalili MOXHa BITaTH, OCKIIBKYA BOHA MICTUTh
BEJIMKY KUJIBKICTh PO3PAaXyHKIB.

Henoaixkn

Y mpencraBieHMX — pe3ysibTaTaX  BaXKO 3HAWTH  HeAOJiKu. Inie
CUCTEMATUYHUI aHAIII3 Y MEXKaX BUKOPUCTAHOI MOJEII Ta MPOBOIATHCS AaHAIITUYHI
oOuucieHHs. B pobOTI nmpucyTHS 3HaYHA KUTBKICTh CTHJIICTUYHUX OJIHO THUIIOBUX
MTOMUJIOK.

Mo>kHa BIA3HAYUTH, CKOpille Mo0akaHHs, IMPU aHaji3l pe3ysbTaTiB
OTPUMAHUX B paMKax TEOpli MOJsl MOPIBHATU iX 3 TIAPOAMHAMIYHUMHU MOJACIISIMU
KBapK-TJIFOOHHOI T1a3Mu. [loka3aTu MOMKIIMBICTH MOKPAIICHHS TiIpOJMHAMIYHUX
MoOJIeJiel 3a paXyHOK BpaxyBaHHS HaMarHi4eHOCTI, aJ{’Ke ChOTOAHI KBapK-TJIFOOHHA
11a3Ma BUBYAEThCA OararbMa MeTogamMu. Pe3ynbTaTtu oTpuMaHi pi3HUMU METOIaMU
MOBUHHI KOPEJIIOBAaTH Ta OYyTH MOTOXKEHUMHU. AJie 11 HEONIKM HE BIUIMBAIOTh Ha
3arajibHe MO3UTUBHE BPaXKEHHS MPO IUCEPTaLIIO.

[TincymoByroum, B JucepTarlii po3B’si3aHO 3HAYHY KUIBKICTh CYyYacCHHMX
aKTyaJlbHUX 3a7a4. BoHU € 0a30BUMHM ISl TEMATUKK 31TKHEHHSI BaXKKHX 10HIB 200
NOBEAIHKM Marepii B KPUTUYHMX yMoBax. Bci po3aum  aucepramii €
B3a€MOINOB’si3aHUMHU. J{ncepTallis BUKOHAHA HAa HAJIE)KHOMY MaTeMaTUYHOMY PiBHI
1 BCTAHOBIIIOE TMapajeni 3 Teopicro (a30BUX MEPEXOJIiB, TEOPIEID eIeMEHTAPHHUX
YaCTUHOK Ta (PI3UKOI0 BUCOKUX E€HEPTIH.



Bona € 3aBepmieHuM, CcaMOCTIHHMM JOCTIMKEHHSM, IO IOBHICTIO
BIANOBIJA€ MACHOPTy CHEliaJbHOCTI. B CyKymHOCTI mpeacTaBieHi pe3ysbTaTh €
3HAYHUM JIOCATHEHHSAM I PO3BUTKY TEOpli Ta OMUCY CUIBHO B3aEMOIIFOYOL
pedoBuHU. BBaxkaro, mo auceprauniiiHa po6ora Minaesa [laBma €BreniiioBuua
«/lnHamika KBapK-TIIIOOHHOT TIJIa3MU B MIPUCYTHOCTI CHJIBHMX MATHITHUX TIOJIB Y
CTaHJIAPTHIN MOJIeNi eleMEHTapHUX YaCTHHOKY», BIAMOBIIae BCiM BUMoram Timl. 14,
15 ta 16 «llopsiaky npucyIDKeHHs CTyleHs AoKTopa ¢inocodii Ta ckacyBaHHs
pillieHHsI pa3oBOi Crielliali3oBaHol pajy 3aKJady BUIIIOT OCBITH, HAYKOBOI YCTaHOBU
IIpO TIPUCY/DKEHHS CTYTEHS JoKTopa ¢izocodii», 3aTBEpHKEHOr0 MOCTAaHOBOO
KaGinery MinictpiB Ykpainm Ned4 Bin 12.01.2022, a 11 aBTOp, 0€3yMOBHO,
3aCiIyrOBY€ Ha IPUCYDKEHHS HOMY CTYIIEHA JTOKTOpa (inocodii 3a crieriaibHicTIO
104 di3uka Ta acTpOHOMIsl.
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