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«Ocob6auBOCTI QUIYKTyaliiHOT IPOBIAHOCTI Ta MCEBAOLIIMHA Y TUTIBKaX 1
MoHokpucTanax Y Ba,CuzO-.s T BIUIMBOM 30BHIINIHIX YHHHHUKIBY, TIPEICTABICHY
Ha 3100yTTs cTyneHs Jokropa dimocodii 31 cremiaabHocTi 104 — «Di3uka ta
aACTPOHOMIS

3 rany3i 3HaHb 10 — «lIpuponnnyi HayKm»

KiHenp MUHYJIOrO CTOJITTS O3HAMEHYBAaBCS MOSIBOIO HU3KH 3HAYYLIUX
HAyKOBUX HAINpsMKIB B 00JACTI HU3bKOTEMIEPAaTypHOi (PI3UKA KOHIEHCOBAHOIO
crany. OJIHUM 3 HUX, 11032 CYMHIBOM, CTaja BUCOKOTEMIIEpAaTypHa HaAIIPOBIIHICTb,
Bimkputa B 1986 p. begnopuem 1 Mromiepom. 3a MICTh POKIB KPUTUUYHY
TeMIIepaTypy HaANPOBIIHOTO nepexony 7c BAANIOCS MiIHATH MaiKe B 11’ SITh pasiB: 3
27 K B NbsGe no 135 K B BucokoTemneparypuoMy Haanpoignuky (BTHII) na
ocHoBi Hg. ITix tuckom st 7, 3poctae 10 164 K, 1o ckinagae OuUIbie HiXK MOJIOBUHY
BEJIMYMHM T10 BIJHOIIEHHIO 0 KIMHATHOI Temrieparypi. | HaBiTh uepe3 38 pokiB
HiCsl BIAKPUTTS L€ SBUILE MPOAOBKYE MPHUBEPTATH yBary JAOCIIIHUKIB BEJIUKOIO
KUTBKICTIO HOBUX €KCIIEPUMEHTAJIBHUX CHOCTEPEKEHD, 1[0 CTUMYJIOIOTh PO3BUTOK
TeOopii, a TAKOXK MEPCIEKTUBAMHU 1X TPAKTUYHOTO BUKOPUCTAHHSI.

AJle Bce 1€ HEBU3HAUEHUM 3aJIMIIACTLCS MUTAHHA: SKUA MEXaHI3M
HaJnpoBigHOTO criapioBadHs icHye B BTHII, o go3Bosisie Matu KynepiBChbKi mapu
pu Takux BUCOKUX Temmneparypax? Lle BaxxnuBo mns nomyky BTHII 3 1e Oinbi
BUCOKHMHU T¢, OakaHO IIPHU KIMHATHIN Temneparypi. BBaxkaeTbcs, 110 BiMOBIIb HA
1[e THUTaHHS MOXE JaTh JOCHIDKEHHS IHIIOTO HAAIIKaBOTO SIBUINA, a came
nceppomuman (1), sike cmocrepiraetbess y BTHII B mmpokomy iHTEpBai

temrieparyp Butie 3a 7.. Ane ¢gizuka [111] Takox 10 KiHI HE 3’sICOBaHA.



Hucepraniitna po6ora M.B. IlluTtoBa mnpucBsuYeHa BUBYCHHIO BILIUBY
pI3HOMaHITHUX JA€(EeKTiB, SKI BHHHUKAIOTh MiJ BIUIMBOM MAarHITHOTO TOJI,
ONMPOMIHEHHSI BHUCOKO EHEPreTUYHUMHU €JEKTpOHAMU Ta JOBIO TPHUBAJIOTO
30epiranas Ha BiaactuBocTi BTHIT YBa,Cu3;O7.5 (YBCO). JlocmikeHHST BIUTHBY
TaKHUX 30BHIIIHIX YUHHUKIB Ha QuykTaiiiiny npoBigHicTs (DJIIT) Ta [1ILI, sike Mmoxe
natu HoBy 1Hbopmariito 1ono ¢izuxku I, panime He npoomunucsa. Tomy
aAKTyaJbHICTh TEMU JHMCEPTAIliiiHOI poOOTH HE BUKJIMKAE CYMHIBIB, aJ)ke B pOOOTI
OTPUMaHO HU3KY HOBUX YHIKAJIbHUX PE3y/IbTaTIB.

Hucepraitisi 0a3y€eThCsi HA TPHOX CTATTSX, SIK1 OMYOIIKOBAaHO B XKypHall Low
Temperature Physics 3 xBaptiieM Q3 3rimHo SCImago Journal Ta Country Rank, Ta
I'STH Te3aX MDKHApOAHUX KoHGepeHIid. Bei crarti 1 Te3u oOmyOJaikoBaHO Yy
CIIBaBTOPCTBI, BTIM OCOOMCTHI BHECOK 37100yBava NepeBakHO OyB BU3HAYAIBHUM,
O0COOJIMBO Y BJOCKOHAJEHHI ICHYIOYMX METO/IB aHali3y IMCEBAOIIUIMHA Ta
cucTemMaru3allli BeJIMKoro o0’emy ekcriepuMeHTanbHoi iH(opmari. H.B. [lluton
OpaB yuyacTh y HallMCaHHI CTaTel Ta MPEJICTaBIsIB 0COOMCTO MaTeplaliv JOCIIIKEHb

Ha MDKHAPOAHUX KOH(GEPEHITISAX 3 YCHUMHU JIOTTOBISIMHU.

OCHOBHI pe3yJbTaTH AUCEPTALiiiHOI PO0OTH.

Huceprarliss TpaguIliiHO CKJIQNAa€ThCs 13 BCTYNMy Ta IUSITH po3auliB. Sk
3a3HAYEHO y BCTYIMi, METOIO JUCEPTallIMHOI POOOTH € BUBUYEHHS Ta aHaJi3 HOBOI
iH(popMarlii Mpo OCHOBHI EJEKTPOHHI MPOIECH Ta B3aeEMOAIl, 5Kl (HOPMYIOTH
HOopManbHy 1 HaanpoBiaHy (azy y BTHII YBa,CusO7.5, Ta X 3MiHU Mij BIUTMBOM
Mar”iTHOTO TIOJIS, CHJIBHOTO €JIEKTPOHHOTO OIPOMIHEHHS Ta JOBTOTPHUBAJIOTO
30epiraHHs.

IMepmmii po3aisi MPHCBIYCHO aHaNi3y CY4aCHOTO CTaHy Ta TICPCIICKTHB
PO3BUTKY  AOCHiIKeHb a3oBoi jgiarpaMu Ta  (PI3UYHUX  BJIACTUBOCTEH
JTOCTIKyBaHUX ~ 00’ekTiB.  Po3misiHyTi  TeopeTwuHi  OCHOBU  (DI3UKHU
BHCOKOTEMITEpATypHUX HAMPOBITHUKIB. Onucani ocHOBHI BiactuBocTi BTHII, sxi

BIIPI3HSIOT,  1X  BiA  HU3BbKOTeMIeparypHux  HaamnpoBigaukie  (HTHII).



OxapaxkTepu3oBaHo Taki MOHATTS, sk [111] Ta mokanbHi mapu, po3mIsHYTI P13H1 TOUKU
30py Ha MexaHi3M HajamnposigHoro cnaptoBanHs y BTHII. HaBeneno BizoMocTi mpo
TEMIEPATYpPHi 3aJI€KHOCTI HAATUIIKOBOI MPOBIIHOCTI Ta MCEBIOIIUTHHHI. 3BEpHYTA
yBara Ha mpoliecH, ski BijOyBaroThcsi Y BTHII mpu 3HMXKEHHI TYCTHMHHM HOCIIB
3apsMy, TOPYIIEHI TWTAaHHS IIMOA0 aHI30TPOIi BIACTHBOCTEH Ta cHernudiku
noBeliHKK JokanpHuX map y BTHIL.

Y apyromy po3miii  eTalbHO PO3IISIHYTO METOIWYHI OCOOIMBOCTI
JOCHIDKEHb Ta EKCIepUMEHTaJIbHe OONMagHaHHSA. Y JOCTAaTHBOMY OOCS31 s
MOJAJBIIIOTO  PO3YMIHHSA  TPOBEJAEHUX  JOCHIKEHb  TOACHEHAa  METOJUKa
BUpoIyBaHHg MOHOKpHUCTaliB Y BCO Ta TeXHONOTis BUTOTOBJICHHS TOHKHX TUTIBOK
3a JOMOMOIOI IMIYJIBCHOIO JIa3€pHOTO HamujaeHHd. BcebiuHO 0O0roBopeHo
METOJIMKM HAHECEHHS EJIEKTPUYHUX KOHTAKTIB I PE3UCTUBHUX JOCIHIJIKEHb.
Hamano ommc KOHCTpPYKIi YCTAaHOBKM MJii BHUMIPIOBAHHS €JIEKTPOOIOPY TpHU
HU3BKUX TEMIIepaTypax, sika BUKOPUCTOByBaJiaca B poOoti. OmmcaHl MeToau
BUMIPIOBaHHS €JIEKTPOOTIOPY MPU HU3bKUX TEMIIEpaTypax IMijl BILIMBOM MAarHiTHOTO
TIOJISt TA €NIEKTPOHHOTO OTIPOMIHEHHS.

VY TpeTrboMy po3aiJi Breplie NpoBeIeHO aHalll3 TEMIIEPATypHOI 3aJI€KHOCTI
GbiykTyaliitHoT MPOBITHOCTI Y MAarHiTHOMY MoJji. 3'siCOBaHO, IO KOJU 3HAYCHHS
MarHiTHOro mouisi mnepesuirye 3 Ti, 1HTepBal HAAMPOBITHUX (UIYKTyalllil pi3KO
3pocTae mpuOIM3HO B 7 pasiB, a TOBKHHA KOTE€PEHTHOCTI B3JIOBXK OC1 ¢ IEMOHCTPYE
HE3BHUHY 3aJIeKHICTh Bia Temmneparypu HII mepexony, mo Bkazye Ha mepeOyaoBy
KPUCTAJIYHOI CTPYKTYpH 3pa3Ka IiJ] BILIMBOM MarHiTHOTO MoJis. 3'1COBaHO, 1110 yCi
napamMeTpH 3pa3KiB MOMITHO 3MIHIOIOTHCA TpHU 30UTbIIeHHI monist 1o 8 Ti, 1mo
OPU3BOAUTH 10 3MIHM (DOPMH TEMIEPATypHOi 3aJeKHOCTI MCEBIOLIUIMHUA 1
HE3BUYAIHOI eBOJIONIT IceBnonIMaN moonau3y Temneparypu HIT nepexomy.

Po3nin 4 nucepraniiiHoi poOOTH TPHUCBAYCHO JOCHIPKCHHIO BILIUBY
OMPOMIHEHHS! BUCOKOECHEPTETUYHUMU E€JIEKTPOHAMM Ha TeMIIEpaTypHi 3aJI€KHOCTI
@OJIIT Ta mceBmouriaman MoHOKpuctana YBCO, sgxuii He MICTUTh JBIMHUKIB.
Brnepiie mpoaHainizoBaHO BIUIMB J€(EKTIB, sIKI 1HAYKY€ OMPOMIHEHHS 3 €HEPri€lo

2,5 MeB, na @®JIIT 1 [Tl y BTHII npu Benukux mo3ax onpoMiHeHHs. BusBieHo



HecnojiBaHe 3poctaHHs 1% — temneparypu Biakputtsa I, 3nauenns IIII 3a
temmneparypu BEK-BKII kpocoBepa ta B 1iimomy Beiei I11 kpuBoi npu cepeaHbomy
3HAYEHHI 703U OMPOMIHEHHS, IO CBIMYUTH MPO MOXJIMBE 3HIKCHHS IMUIBHOCTI
craniB Ha piBHi @epmi (DOS) uepe3 nedexrtu. BogHowac 3'scoBaHo, 1o mpu
301bIIeHH1 103U onpomiHeHHs, sk DJII, Tak 1 [T neMOHCTPYIOTh KPUBI, TUTIOB1
st 1oope crpykrypoBaHoro YBCO, 3 4oro 3po6aeH0 BUCHOBOK, 110 “UuM OimbIe
nedexTiB, TUM OUIBII 130TPOIHUM € 3pa3oK’. I caMe 3 1IbOTo “130TPOMHOr0” CTaHy
moHokpuctan YBCO mia BIJIMBOM €JIEKTPOHHOTO OMPOMIHEHHS MOYHUHAE TEePexif
METaI-130JIATOP.

Y po3nini 5 HaBeneHo pe3ynbTaTH JOCHIDKEHHS Ta aHali3y BIUIMBY
TPUBAJIOro 30epiranHs (CTapiHHs ) IpOTAroM 17 pokiB 3a HopManbHUX yMOB Ha DJIIT
ta [111] B Monokpucranax YBCO 3 nBiiHMKaMu, 110 € BaXKJIUBUM, ajie (DaKTUIHO HE
BUBYEHUM NUTaHHAM. BusBieHo, mo micins 6 pokiB 30epiraHHs, Ae(exTH, sKi
BUHHKJIM MiJ] 4ac CTapiHHSA, NPAKTUYHO IMOBHICTIO YCYBalOTh BIUIUB JIBIMHUKIB 1
JBIMHUKOBUX TPaHUIb y 3pa3Ky 1 TemrieparypHa noeminka sk DJIIT, Tax 1 TTH]
Harajye TUIMOBY Jig Jo0Ope cTpykTypoBanux MoHOKpucTaniB Y BCO. Takum unHOM
JIOBEJICHO, 110 BHCOKOTEMIIEpAaTypHI HAAMPOBIAHUKK TIiCIs 6 POKIB 30epiraHHs
MOKHAa BHKOPUCTOBYBaTH Y PI3HOMaHITHUX npuiaaax. Ane micast 17 pokiB
30epiraHHs BeIUKa KUIbKICTh CTPYKTYpPHHUX J€(EKTIB, sIKI BUHUKAIOTh Yy 3pa3Ky,
MPU3BOAUTHh JO CWJIBHOI Jerpajaiii CTPYKTypH Ta Tepepo3MOoally 3apsiny B
KpUCTai, Kl TNPU3BOASATH J0 CUJIBHOTO 3POCTaHHS OMOpYy Ta, IIBUJIIE 3a BCE,
BIJIMOBIIAI0TH 32 CIIOCTEPEKYBAHY HE3BUYANHY TeMIIepaTypHY 3aiexHICTh stk DJIIT,
tak 1 IIII. Takum ymHOM TmOKazaHo, 1o Taki 3pasku BTHII Bxke He MokHa
BHUKOPHCTOBYBATH.

He Oymy moBTOproBaty BCl 1HII pe3ybTaTd, KOTPUX YUMAJ0. XO4y TUIbKU
M1JKPECITUTH 110 BCI PE3yabTaT OTPUMAaH1 IUCEPTAHTOM BIEpIIE.

Takox xouy pgomatd, 10 JAWCEpTaliiiHa poOOTa HamucaHa SCHO Ta
MOCTIZIOBHO, KOXEH PO3UT IUCepTallii € TOMOBHEHHSM IONEPEIHbOT0, aBTOP
NPUALUIMB 3HaYHY yBary TOYHOCTI (JOpPMYJTIOBaHb. AJie € HEBEIUUKI 3ayBaXKeHHs. Y

mignucax a0  pucyHkiB 4.1 wm 4.2 OaxxkaHO BKa3aTH 3HAUCHHS BCIX J103



OMPOMIHIOBAHHSI, @ HE TUIBKH @) 1 @12. Ha pucynky 4.2 nyHKTEpHA TipsiMa 4, 1o
NPOBEIEHA 3 YPaxyBaHHIM 4-X >KOBTHX TOYOK, BHUINIAAAE Iy:Ke HETIEPEKOHIHUBO.
Beaxarouwm, mo g iHGopMals Jaia He BUKOPUCTOBYEThCS, MPOMOHYIO MpsaMy 4 3
pucyHKy 4.2 , a TakoXX BIANOBIIHMH TEKCT 3 AuMcepramii mpuOpatu. Aje Im
3ayBaKCHHs HISK HE BIUIMBAIOTH HA 3arajibHy BUCOKY MO3MTHUBHY OIIIHKY POOOTH.

3a3Havy, MO iICTOTHHX 3ayBAMeHb 0 THCEPTALIHHOI pO00TH y MEHEe HEMAE.
3aranbHi BHCHOBKH

[Ipeacrasneni B qucepraiii pe3yJIbTaTi 1 CTHIIB JOTIOBIAl MaTepiary CBII4arh
PO BHUCOKWH pIBEHb BOJOMIHHSA MPEAMETOM. BHXOIA4M 3 [BOr0 MOMKHA
koHcTaryBatH, mo M.B. [1lutos Bxe € chopMoBaHMM HAyKOBUM MPALI BHUKOM.

Taxkum umHOM, nmuceptamivina pobora IllmroBa M.B. «OcobmusocTi
¢dmyKTyamiiHOI TMPOBIAHOCTI Ta TMCEBAOIIUIMHA Y IUNBKAX 1 MOHOKPHCTAJIAaX
YBa,CuzO7.5 mia BITMBOM 30BHINITHIX YHHHHUKIBY, € OPUTTHAIBHOIO Ta 3aBEPIICHOIO
HAYKOBOIO TMpAlelo, fKa MOBHICTIO BiANOBinae Bumoram 1. 6 «llopsaaky
NPUCYDKEHHS CTyneHs AO0KTop ¢urocodii Ta CKacyBaHHsA pIIMICHHS Pa3oBOi
CTIeLiaJIi30BaHOi BYCHOI Paad 3aK/iaxy BHIIOI OCBITH, HAYKOBOI YCTAaHOBH IIPO
HpI/ICYII;{CHHH CTyIeHs JokTopa ¢inocodiin, 3aTBepaKeHOTO MOCTaHOBOIO Kabinety
MinictpiB Ykpainu Bim 12 cianus 2022 p. Ne 44, a ii asrop Illutos Muxkura
BiraniiioBua 3aciyroBye Ha NPUCYIKEHHS WOMY cTymeHs nokropa ¢imocodii 3a
cnemanesHicTIO 104 — «®Di3uka Ta actpoHomisiy 3 ramysi 3HaHb 10 — «[IpupomHudi
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