BIAT'YK O®IUIHHOIO OMMOHEHTA
Ha quceprauiiiny pobory LIMTOBA Mukutu Bitaniiiosnua
«OcobauBocTi GurykTyauiiinoi npoBiaHocTi Ta neeBaOMINHN y miiBKax i
monokpucrajax YBa;Cuz;O-5 nia BIJIHBOM 30BHILIHIX YHHHHKIBY,
MoaaHy Ha 3100y TTs cTyneHs 10kTopa (inocodii
3a criedianbHicTio 104 - Dizuka Ta acTpoHoMis!
3 rany3i 3HaHb 10 — [Npupoanuyi Haykn

AKTyaJIbHICTB TeMH 10C/i/IKeHHSI

Hocnikennio MexaHi3sMy BHCOKOTeMMepaTypHOL HaanposiaHocti (BTHIT) B
KYNpaTHUX CHOJyKax 3 MOMEHTY IX BIAKPUTTSl [PHUCBSYEHO BENMYE3HY KiJbKIiCTb
TEOPETHUHHUX | eKcrnepuMeHTanbHuX pobiT. [lpote, Mexanizm KYTIEpOBCbKOTO
CMApIOBAHHS €JIEKTPOHIB MPH TaKHX BHCOKHX temneparypax (6inswe 100 K) noci
3a/MIWAETbCs BIAKpUTHM. Ha cboroani 3posymino, wo disnky HaJINPOBIAHOCTI Y
BTHIT matepianax moHa 3’sicyBaTH Tepi 3a Bee BHBUAIOUM 1X JOCHTb HE3BHUHI
BIACTMBOCTI y HOpPMaibHOMY CTaHi MNpH TemrepaTypax BHILMX 3a KPUTHYHY
Temneparypy Haanposianoro crany T. UYucneHHi mocHimKeHHS €JIEKTPOHHMX
BIIACTHBOCTEH KyINpaTiB nokasanu icHysauHs 1.3. ncesnowtinnan (I1LL), wo Bunmkac
npu Temnepatypi T*, 3uauno Buleil 3a TemnepaTypy nepexosy Y HaanpoBIAHMIA
cran: T* >>T.. Bpaxaerscs, wio aocimmenus [T maioTsb MPOJIUTH CBITJIO Ha
MeXaHi3M KyNnepoBCbKOro crapiosants y BTHII Kynparax Ta Ha SBHILLE
BHCOKOTEMIIEpAaTypHOT HainposiaHocTi B winomy. OxHak, (isuka BuHukHeHHs [T11]
TaKOK 10Ci HesicHa. TakuM 4MHOM, rONOBHI (yHAaMEeHTANbHI NHTAHHS (hizuku
BTHIT nonsraiors y 3’sicyBanni mexanizmy KYNEpOBCLKOI'O CMapioBaHHs i MPUPOIH
NeeBAOLLIIMHHOT (hasu, sika Ha (a3sosiii giarpami BTHIT epeKpuBacThLCS 13 O1ILLLOIO
HaCTHHOIO HAANPOBIAHOT (pa3u. IcHye 3nauHa KinbKicTh TeOpeTHUHMX poOiT, B sIKKHX
PO3BMBAETLCA (hrykTyauifina monens BunnkHenns 1L, TTpore, 1o cux 1nip Hemae
3ara/IbHO NPUHHATOT TOUKH 30PYy CTOCOBHO [IPUPOJH i BIJIMBY LIHX (paykryartiii.

Huceprauiiina po6ora M.B. Llutosa sikpa3 i noBs3ana i3 A0CHIiDKEHHSIM
aykryauifinux edextis i ncesnowinuun  y BTHIT YBa;Cu305.5, Ta BIUIMBY Ha HUX

MarHiTHOro [MoJist, CHJIBHOIO CIIEKTPOHHOTO OﬂpOMiHCHHﬂ Ta JHOBroTpuBalioro



30epiranus. B poGorti LLurosa CKCIICPUMEHTAIbHO JI0CIJKEHO BIUIMB MArHiTHOIO
[0Jis Ta OMPOMIHEHHSI BEJIMKMMM J03aMM BHCOKOCHEPIreTHUHUX eJIeKTPOHIB Ha
(aykryauiiiny nposiauicts Ta [CEeBAOLIIIMHY B MOHOKPHUCTANAX Ta TOHKMX MJ1iBax
YBa,Cu;075. Wi nocnimkenns gaiors HOBY [H(OPMALLIIO MPO OCHOBHI eNeKTPOHH]
MpoUecH Ta B3AEMOIT, sIKi (OPMYIOTH HaAMpoBiaHYy a3y y BTHIT cnonykax i
MOXKYTb CIYXKWUTH MIATPYHTAM 1Sl MOAAbILIONO PO3BUTKY TEOPETHUHHUX MOeel
BHCOKOTeMINEpaTypHOI HaanposiaHocTi. Okpim Toro, B poGoti LLnTosa J10CJT1KEHO,
AK I 4ac  JI0BroTpusanoro 36epiraHms (CTapiHHs) 3MIHIOIOTbCS  OCHOBHI
XapakrepucTuku Kynpariux BTHII, i1 sk ue Bnausae na (bayxTyauiiiny nposignicTs
Ta ncesaowinuuy. Lli nocnijkeHHs maioTh CYTTEBE MNPAKTHYHE 3HAYEHHS IS
sacrocysanns  BTHIT 'y pisuux  enextponnux npuctposix.  Takum  yunHOM,
auceprauifina pobora M. B. Illutosa € Beabmn AKTYANLHOIO | Mae CyTTeBe
3HAYCHHS AUt PyHAaMEHTANILHOT | PUKIaaHOT Ha{IPOBIAHOCTI.

Crpykrypa anceprauii, ocuosui HAYKOBI pe3yjibTaTH

Huceprauisi cknanaerbes 3 anorauiii YKPalHCbKOIO Ta aHMIIIHCKOI0 MOBaMmH,
Nepesiky yMOBHMX [MO3HAYeHb i CKOPOUEHb, BCTYMY, NM'ATH PO3/iJiB, BUCHOBKIB,
nepestiky BUKOPUCTAHKX JITepaTypHUX JUKEpeJl Ta ABOX AO0MAATKIB. 3araibHuii obcsr
AucepTauii cknagae 133 cTopinkH, BOHa MiCTHTb 32 PUCYHKH, 7 TabnM1lb Ta CIIUCOK
BUKOpHCTAaHUX JuKepen 3 139 nalimenyBatb Ha 14 cTopinkax.

Y ecmyni. BIANOBIAHO YMHHUM BUMOIraM 10 oopmiets ancepraii. nojana
3arajibia XapakTepucTiKa Jucepraitii.

Y nepuony posdini nasegexo ornsg JNTEPATYPH 3a TEMOIO JMcepTauiiHOro
JOCIIKEHHSI.

Y Odpyeomy po3dini BUCBITIGH] METOAMKH BUrOTOBJICHHS CKCIepUMEHTANILHUX
3pasKiB, SKi JOCHIIKYBaIHCL B pobOTI - MeTOaMKA BHPOLLLYBAHHS MOHOKPHCTAJIB
YBCO Ta TeXHOJI0ris BArOTOBICHHS TOHKHX M1IBOK LUbOIO Marepiany 3a J0MoMoror
IMIYJILCHOTO JIa3epHOro ocamkents. Haxano onuc METO/ly CTBOPEHHSI KOHTAKTIB
AL PESHCTHBHUX BUMIPIOBaHb.Onucano KOHCTPYKLIIO yeTaHOBKH st BUMIPIOBaHHsI

C/IEKTPHUHOTO OMOpY HAANPOBIAHKX 3pa3KiB, sika BUKOPUCTOBYBANACH B podoTi rpu



HU3bKHX TEMIEpaTypax, a Tako’Xk [/l BIUIMBOM MArHiTHOIO M0Jisi Ta €/eKTPOHHOro
ONpPOMIHEHHS.

Y mpemoory po30dini J0CHiNKEHO BIULIMB MarHiTHOrO 110J1s1 y Aianasoui Big 0 10
8 Tn Ha TemnepartypHi 3a/e’KHOCTI THTOMOrO OMOPY, HAUIMLLIKOBOT MPOBIAHOCTI Ta
neesAoWIMHN ToHKNHX 11iBokYBCO. Brepie nposeneHo aHanis TemmnepaTypHOoi
3a1eKHOCTI  (piiyKTyauiliHoi npoBigHOCTI y MardiTHoMmy noni. [lia  BriMBom
MarHiTHOro 1os BiaOyBacTbesl MOMITHA 3MiHM (JOPMU TeMMEpaTypHOI 3alesKHOCT
NCEBAOLUUIMHM, HE3BAKAIOUH Ha Te, LU0 TeMIlepaTypa BiAKPUTTS [CEBAOLLIIMHN Ta
HAJTMIIKOBA MPOBIAHICTb BBAKAIOTHCS HEe3MiHHMMHU. BusiBieHo nomithuii 3cys
KPUBOI TeMMepaTypHOi 3anexHOCTI NCeBAOIUIMHE Y GiK HUIKUMX TeMmrepatyp mii
BIJIMBOM MarHitHOro mnons. B oGnacti maanposianumx ¢uykryauiii no6musy
TEMIEPaTypH HAAMPOBIAHONO repexojay Breplle CrocTepiranocsi iHTEeHCHBHE
3MEHLUCHHS 3HAYEHHS MCEeBAOLLITHHN MArHITHUM [10J1EM.

Y uemeepmomy po3dini HaBEAEHO pe3ynbTaTH  JOC/iUKEHHS  BILIMBY
ONPOMIHEHHS BHCOKOGHEPreTHUHHMH eJeKTPOHAMH Ha TeMIepaTypHi 3aieKHOCTi
(pnyxryauiiinoi nposinnocti (PJIIT) Ta neespouinnum (ITLL[) moHokpucTana YBCO,
KW He MicTHTh ABIHiHKKIB. EnexTpoHHe onpomiHenns 3 emepricio 2,5 MeB
MPU3BO/IMTL JI0 OSBH CTYKTYPHHX, MEPEBAKHO TOUKOBHX Ae(EKTIB y MIOLMHAX
CuO2. Brnms umx nedexrie wa OJIT i [ y BTHIT npu Benukux no3ax
ONpOMiHeHHs patilue He BuBYaBcs. [Tokasao, Wwo npu 36iblueHHi 1031 onpoMiHeHs
BIAOYBAETHLCS NiHiliHe 301AbLIEHHS MTUTOMOrO ONOPY Pa3oM i3 NiHIHHMM 3MEHILICHHSM
remneparypu HITnepexony. Lle cnocrepiraetsest npu Beix 103ax onpomineHHst.

Y n'amomy po30ini Bniepiiie 10CHiDKEHO Ta NPOAHANi30BAHO BII/IMB TPHUBAJIOro
30epiranHs (cTapinHs), nporsrom 17 pokis 3a HOPMaIbHUX YMOB, Ha (GuykTyauiiny
MPOBIAHICTb Ta MceBAOLLINHY B MOHOKpHcTanax YBCO 3 asiiinnkamu. [Tokazano.
1o Ae(peKTH SIKi BHHUKAIOTE MM/l 4ac TPUBAJIOrO CTAPiHHS, CYTTEBO BILTMBAIOTH SIK HA
nuTomuii onip, tax i na GJII ta neespowinuny.

Taknum 4HHOM, /10BeJEHO, 110 BMCOKOTEMINEpaTypHi HAANPOBIAHMKH MaioTh

NeBHI 0OMeKeHHs 11010 TepMiHy X HPAKTHYHOrO BUKOPHUCTAHHSL. 3a HasBHUX JaHUX,




MOKHA CTBEpIUKYBATH, WO Lei vac oOMexeHuid, sk MiHIMyM, TepMiHOM GIHU3bKO
MiBTOpa AeCATHPIYYs.
Cryninb o6rpynroBanocti ta AOCTOBIPHOCTI HAYKOBHX Pe3yJibTATIB

B nuceprauiii6niii po6ori LlnTosa CKCMepUMEHTAlIbHI 3pa3K1 MOHOKPHUCTAIB
i nniBok YBa:Cu3O7-s BHrOTOBISUINCE CTaHAApTHUMH MeToamu. JlocmipkeHnHs ix
PESUCTHBHUX  BIIACTHBOCTEH MPOBOAMIOCH CTAHAAPTHUM | 3araibHONPHITHSTHI
HOTHPLOX30HIOBHUM ~ METOZOM - Ha  MOBHICTIO  KOMI'IOTEpU30BaHiil  ycTaHOBL.
PesysibraTh BUMIpIOBaHb HAANMILIKOBOT NPOBIAHOCTI Ta NCEBAOLLITHHMN 00pobuisinuch
| IOPIBHIOBAUCE i3 106pe BIIOMUMM TEOPETHUHHUMH MOJEISMIL

PesyibTaTi AncepTauii 10MoBiganuch Ha KiabKOX MIKHAPOJAHHX KOH(epeHLisx
| onyGnikoBaHi y (paxoBUX BMAQHHSX, LU0 BXOASTD y 0a3y nanux Scopus. Takum
YHHOM OTPUMaHI pe3yIbTaTH Cilijl BBAKATH OOrPYHTOBAHHUMMH i JIOCTOBIPHHUMH.
Haykosa HoBM3HA OTpHManUX pe3yabTaTis
B nianiii poGori Bnepue 6ysn orpumani raxi pesyJbTaTu:
I) otpumano indopmauilo  npo  eBomMOUIIO  HAAIMLIKOBOL MPOBIAHOCTI
Ta TCBEJOWIIMHN TiJl BIMJMBOM MarHitHoro nojis no 8 T Yy TOHKIW riBLLi
YBa:Cu3Or-s;
2) ortpumano iH(opMmauilo 1po  esosoLiio (baykryauifinoi nposigHocti Ta
MCEBIOLLIIMHK [11/1 BIUIMBOM €JIeKTPOHHOIO ONPOMiHEHHS 3 103aMu 10 5.6-10' e/em>
y monokpucrani YBa:CusO75 (YBCO);
3)  BHSBIGHO  HECMOAiBaHy HEMOHOTOHHY  noseainky [l  A4*%7) nin
BIJIMBOM J1e()eKTiB;
4) nokaszano, 1o aeeKTH, SKi BHHUKAIOTL Mij yac TpuBaNoro 30epiramms,
CYTTEBO BNIMBAIOTL AK Ha onip, Tak i Ha dQuykryauiliny nposigicts Ta
MceBAOLWININHY B MOHOKpHcTanax YBa:CusO7-s.
5) MnoKasaHo, WO BeNMKA KiJIbKICTb Ae(eKTiB, AKi  3'ABSIOTLCS B 3pasky
nicas 17 pokis 30epiratHsi, 1pU3BOANTH 10 Jerpajauli CTpyKTypH Ta rnepepo3noiny
3apsily B KpUCTalli, 110, WBKILLE 3a BCe, BiAMOBiaae 3a CrOCTEPeIKyBaHy He3BUUAIHY

(popmy TILLL, orpumany nicas 17 pokis 30epiraHHs.




HaykoBe Ta npakTnune 3snauennst OTpUMAaHHX Pe3y IbTATIB.

OcHOBHI pe3ynbTaTy AucepTailifHOl poGoTH OTpUMaHi Brepiie i MOXKYTb OyTH
BMKOPHCTAHI Ul 3'ICYBaHHs MeXaHi3MiB HaJNpOBIAHOrO CHapioBaHHs, IS
MO/a/IbUIEro BHBYEHHS BIUIMBY MArHiTHOrO [0/, ONPOMIHEHHsS Ta CTapiHHA B
kynparuux BTHIT tuny YBaxCusO7-5. Otpumani B aucepraitii pesyibTath BakImBsi
ATSL TIOLIYKY HOBHX HAQNPOBIAHWKIB 3 Oiibll BHCOKAM 3HAYEHHSM KPUTHUHOT
TEMMepaTypu Ta s iX [PaKTHYHOrO 3aCTOCYBAHHS B  eeKTPOTeXHIl] Ta
eJIEKTPOHILLI.

[ToBnora BHKIAZEHHS HAYKOBHX Pe3yJbTATIB B ony61iKOBAHNX MpaLsIX
Pesynbrary anceprauiiinoi poboTu onyGnikosani y 8 HayKOBHX npausx: 3 CTaTTsx y
MPOBIAHMX Creliali3oBaHNX HAYKOBUX JKypHa/IaX Ta 5 Tesax nonosineii y 30ipHHKax
Npailb MDKHAPOAHMX HAYKOBMX KoH(epeHuisx. Matepianu auceprauii nosmictio
BUKJIAACHI B LMX NyOiKalisx.

3ayBazkenust Ta nmodazkanus

I. B ornsiai posainy 1 Bapto Gynio 6 3rajat iHwi Moneni yTBOpeHHS 1CeBAOLLITHHH,
30Kpema Ti, Lo NOB’A3aHi 3 XBUJISIMK 3apsi/I0BOT uu crinoBoi ryctunu (X311, XCIT).
2. Ha Puc. 3.5. Besnka KinbKkicTs 1o3uaqok 6e3 BiANOBIAHMX KOMEHTapiB y mianucy
A0 UBOrO PUCYHKY YCKJIAQAHIOE CnpHiHsTTs inpopmauil. OkpiM Toro, (ityBaHHs
CKCMEPUMEHTA/IbHUX  JAHWX ~ TEOPETHUHMMM  3QJIEIKHOCTSIMH  (npami  niHii)
BIIOYBA€THCS HA MaJMX iHTepBanax 3MiHu (yHKLUT, 10 BUKIMKAE JESKUH CyMHIB y
TOYHOCTI Ta OJJHO3HAYHOCTI IXHLOT iHTeprpeTalLii.

3. B posnini 4 3MEHIUEHHS KPUTHYHOT TeMIIepaTypH MpH MaiuX J103aX ONPOMiHEHHS
MOB’s13y€TLCA i3 Teopicto ADpukocosa —"opbkoBa. Mixk THM, 15 TEOPIsl CTOCYEThCS
BIUIMBY MAarHiTHHX JIOMILIOK HA HAAnpoBinHicTs B wmomeni BKIII (epexr
posnapioBants).  Brim - paniauifini  nedextn, ytBOpeHi npu  onpomiHeHHi
enexrponamu 3paskis BTHI, ckopiui 3a Bce He MaloTh MaruitTHoro momenTy. OTKe,
MoyHa Oyno O ouikyBaTH, IO KPUTHYHA Temrepatypa NpH Maiux J103ax
onpoMiHeHHs He Oyse 3miHIOBaTHCH (BIANOBIAHO 10 T.3. Teopemu Anjiepcona).
Takum unHOM, BHHMKae jesika npobliema 3 IHTEpPHpeTalicio eKcrepuMeHTalbHUX

JaHHX.




3pobaeHi 3ayBaXkeHHs He MaIOTb MPUHIIMIIOBOrO 3HAYEHHS | HEe BIIMBAIOTH HA
3arajlbHy MO3WTHBHY OLIHKY AMCepTaLlil.
3arajbHHil BHCHOBOK

Huceprauiiina po6ora LUMTOBA Mukutu Bitaniiiosuua «Oco6nuBocti
(paykTyauiiHoi rnpoBigHOCTI TAa NCEBAOWINMHK Y niBKax i MOHOKpHCTAaNnax
YBa,Cu307. mig BOAMBOM 30BHILIHIX YMHHHKIBY, € 3aBEPLUCHUM 1 caMOCTIHHUM
HayKOBMM  JIOCJDKEHHSM, SIK€ 32  aKTyaJlbHICTIO TeMH, HOBM3HOIO Ta
OOIPYHTOBAHICTIO HAYKOBHX pe3yibTaTiB, iX TEOPETHMUHMM Ta NpakTHYHUM
3HAYCHHsIM, BIAMNOBIAA€ BUMOram /0 HaykoBoi KBamiikawii CTyIeHsl JOKTOpa
(pinocodii, wo seranosneni «lopsiakom npucymkerns CTyreHs JlokTopa (inocodii
Ta CKACyBaHHs pilleHHs1 pa3oBoi crieuianizoBaHoi BueHol pajiu 3aKiaay BMLLOT
OCBITH, HAYKOBOI YCTAHOBH [P0 NPHCY/KEHHS CTyneHsi JoKTopa (inocodiiy,
3aTBeplkeHoro nocranosoto Kabinery Minictpis Yipainu Bia 12 ciuns 2022 poky
No 44, a IMUTOB Muxkura Bitaniiiosny 32CJYrOBY€ NPHCYAKEHHSI HAYKOBOIO
cTynens jokropa (inocodii y ramysi smaus 10 - Ilpuponmmui HayKHu, 3a

crieuianbHicTio 104 - disuka Ta acTpoHOMis.

O®ILIMHUIA OTTOHEHT:

Hokrop (isnko-maTemaTHuHUX HaYK,
Crapwmii 10CHiAHUK, TPOBIAHUH HAYKOBHIT
CriBpOOITHUK BiJULLTY HAANPOBIAHOCTI
[HeTuTyTY MeTanodisnku

iv. I".B. Kypmiomosa HAH Ykpaitu O.J1. Kacarkin

[Mixnue n.¢.-m.u. O.J1. Kacarkina 3acgiguyio.

ML.I. CaBuyxk






