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Kopo6xon Maxcau Bixropoeltu y 2019 poui gaxiHqrae Xapxincrrufi uauion wrcuuit
yninepcur:er iueni B.H. Kapasina :a cneuizurrsicrro (( (ti:zxa ra acrpoFroMis) i n 2021 poqi
BcryrII4B Ao acnipanrypvr xa$elpn cpi:uru Hrl3bKHX reMneparyp $isr.runoro Saxynrrery.
ocniru-a cKnaAoBa (40 xpe.lnrie C KCT) iH4unr4l,a,rbHofo riraHy Kopo6roea M.B. euKoiraHa
BqacHo ra y noBHouy o6cx:i.

Kopo6rony M.B. 6-vna rocraBJleHa HayKoBa 3aAar{a 4ocri4xrenru BcraHoRJreHHrr
Ntexanislaie BnnlIBy npoqecin crpyKTypHoi pelaxcauii, uo Br.rHr4Ka€ B yMoBax npr4KnaAaHHt
eKcrpeMarlbnrax sonHiursix qznHaxie (pa4iaqifiIroro onpor,riHeHn.q. rilpocrarr4rrHoro rr4cKy,
uarHitnoro uona) Ha eneKrpo- ra Macorepenic y MoHoKpr.rcraniqHzx crroJryKax yt-prDUCWOr
6, iI rzLKolI( Sasonoro po3uapyBaHHq ra :gificHenur gunarriunrrx rfa:oaux nepexo4in nnaciri4ox
ireryBaHH-fl rlpaseoAHMora. f{ocni4xyBaHa cnonyr(a € H?]IllpOBi4HHronr 2 pory, ii e,rexrpzuHa
uponi4uicrl ra aHi:orponi.a nponiguocri e renneparypHoMy inrepnani ei4 o6racri reuneparyp
Ha4uponi4uoro craHy Ao xivHaruux reMrleparyp e qyrnuBoro Ao erpyKTyplrr4x suin
xpucralivuoi rparrz. CryniHs AonyBaHFIs Klrcr{eM BmrrlBae Ha rpacra:ri.tiy crpyKTypy
clIonyl(Ii fi rapAunalbHllM tILrHoM sl4iHrce Mexanl3Mrr eJreKTpr4r{Hoi npoei4Hocri lrouonpacrarin
YBazCutOz-a. 3 iHuroro 6oxy. crBopeHHs pa4iaqifiHux 4erpexrin pi:Hoi KoHrleHrpauii ra
vopQonorii n rnuporovry inrepnalri .qos onpouinenH.s raKo)K Brurr4Ba€ ua erca3aHi s.;racr,r4eocri
AocniA)KyBanoi pevonnnu. Y gzcepraqifinifi po6oli AocriAxreui sarolror,ripnocri ra MexanisN{r,r
BnnI4By onpoviHenHq Ha crpyK'rypy i Ha npoqeca eneKTpolepeHocy y cnonyKax cvcreun I -
2 - 3 na ocHoei cyqacHr,Jx ysBneHb npo flpilpoay npclnianocrj e [apyBarux lcprrcralivnrzx

cnonyKax BTHII.
HesBDKaIoqu Ha Aocarb BenL{Ky ui,rmicrr HayKoBux nparlb, rrpr4cBrqeHr4x BrrBueHHIo

Brrnr.rBy pisnoro poAy rruHHuxis Ha eneKrpoTpaHcnopr e cucreui azcu:oz_a, y Hayrconift
lireparypi uarlxte ei4cyrHi npaui, B ,rrc{x olr4caHl pe3ynbrarr4 ilocnj.q}Kor{t, utono Br,lBr{errHrr
BnnI4By onpon'tirieHH.s Ha aHisorponiro npoqecie po:cironaHH.rr Hocile 3aprrAy -sK y HopManbHoMy
ctaHi, rar i no6lrl3y Harnpoei.quoro nepexoAy, nceeAo[firrrzHHy i O,ryxryarlifrHy anoua,rii, a
raKox HeKorepenrHufi e,rerrporpaHcrropr. Ocxi.nsru. ei4noeilHo Ao cyLracHr.rx y.f,BneHb, caMe
qi Heseu.rafiui cli:zuui learqa, rlo cnocrepiramrcr 5, BTIJII - cnonyKax y HopManbuorury (He
ua4nponi4nonay) craui, e BaxJII,tBr4MH ilnfl posyuiuua d;isravHoi cyri rrixpocr<oniquoT rrpr4poArz
BTI{[I, tKa IrIe 3aJII4IrIa€Tbcq He3'qcoBaHolo, Ile3Ba)Karoqu Ha 6ilsru uixr 30 -pi.rH1, icropiro
iHteHcrasHux reoperurrunx i ercnep[Mer]'rar'rrnux 4ocniA]r(eHb, rlpoBeAeHr,rx e qifi falysi cbi:uxn
TBepAOfo Tlna.

OnpolriuroBaHg-rr eneKrporravrr4 BTHIJ cflon)iK Aa€ vorKrrzeicrr, 6eg :ninz cKnaly
:pa^:xin. crBopIoBarI'I B FII4X 4eclexrz pisnoi KoHueHrpaqii ra rvroprponorii. Crnopenn-f, arieax46rlo



4e$exrin saAauoi KoHrleHrpaqii ra npupoAr4 ni4r<plrnae MoiKJII4Bocri r<epyeanHq, 3oKpeMa,

eneKTporpaHcnoprHr4Mrr BJracrr4Bocr{Mr4 3pa3Ka -[K y r]opMaJrbHoMy, raK i e na4nponi4HoMy

craHax. Bpaxoeyroqu [epc[eKTr.rBy BrrKopr{craHr{r Br{coKoreMrreparypHr4x nagnponi4nlaKin e

sKocri HaAqyrnr,rBr4x Aarqr4Kis ra riHifr [epenaqr eneKTpr,rrrHoro crpyMy 3 ManIrMH BrparaMI,I

eneprii, uo npaurcrorb B iHrepea-ri reMneparyp xuniuru pigxoro a3ory, crBopeHHs raK :eaHoi

<repoeaHoi> 4e(fexrnoi crpyKTypr,r y HaArrpoBiAHrrKy Mae 3HarrHe Qynaa*entaJrbne ra
npaKTraqHe 3HaqeHHs. BHac;riAox cKiraAHocri 6y4oeu 4ocri4x<ynauoi cnoryKu, BrT3HaqeHH.s

po:no4iny 4eSerrin no o6'euy 3pa3Ka, cra6irtsocri 4e$exruoro cKnaAy ra sanexHocri
rpaHcnoprHr{x napaMerpin ei4 nra4y ae{lerrin rpucrarriqHoi crpyKryplr y urrpoKoMy iurepnani
TeMneparyp norpe6ye 3HaqHrrx eKcnepr.lN,reHTarTr,Hrrx 3ycunb.

Y xoai BHKoHaHH.s aicepraqifinoi po6oru 6yno 4oc,ri4rreuo i ncrauoereuo N,rexauigMn

Brrnr4By onpouineHHrr BucoxoeHepferuqHrrMr{ e;rer(TpoHaM}r Ha npoqecr4 [epeHocy 3aptrAy ra
poscironauus fioro nociin y BTHII - cnonyKax eiMeficrea YBa2Cr,r3O7-6 y rupoxouy inrepnani
reMlleparyp ra vrarnirHux nonin. BHeqeHo poano4in pa4iaqifiHux 4eQexrie, xr<i yreoprororbc-fl

nia ,qiero onporriuenHx BacoKoeHeprerar{HzMr4 eJreKTpoHaMrr, Ta BcraHoBJreHo @i:uuni
oco6rzeocri peraxcaqii qux 4eQexrin. Y ni4cyrr,rny 6yno orpr,rMaHo raxi uayxoei pesylrraru:

1. y pe:ylrrari BI4KoHaHHs po6ora 6y-rro 3'flcoBaHo. uo s6iruueHHfr Ao3r4

onpoviuenHx BacoKoeHepferlTtIHHN'III ener(TpoFravrr4 B \4oHoKpl4craJrax Y1-

,PrrBazCu:O7-5 [pH3BoALIrb Ao BHHI{KHeHH' JloKaJrisaqii uociin i s]\aiHri naixruaponoi

ssaexaoaii. llper IIbovy reMneparypHa :a,reNHicrs aHisorponii elexrpoonopy
prlpur,(T), Ha nignriuy eia YBazCurOz-a. 4o6pe oilIreyerbc fl 3a AonoMororo
yuieepca,'Buoro (3aKoHy /z>> I.Is. TepMoaKTr.{sarlifiHol crpu6xonoi nponi4Hocri.
lloai6na :a,re>tcricu ceiAqurr ilpo re, rqo nexaHi3rvr rpaHcnopry uociin yno[epeK
urapie :gificnrcerbc-rr 3a Aorrorvroforo repN,roarcnsaqifiHux crpz6rcin i: :r',riguoro

AoB)r(r{Horo. floxasuu x 112 cni1.1qto rrpo re, rqo crpa6r<ona nponi4Hict
o4uonuuipua, ila6o rqo xy:roniBc6l(a esaeN,roAirr ni4irpae B [olepeqHonry rpaHcnopri
icroruy ponb.

2. Bc:raHoereHo, rqo y cnonyKax Y1-.Pl.Ba2Cu3O7-5 s6iintrreHufl 1o3r4 onpomiuenua
IITBI4AKI4MI4 eneKTpoHaMr.r Mo)r(e [pHBoIr4Tr.r 4o Qa:onofo posrrrapyBanH.f, s o6'eN{i

eKcIIepu\,IeHTa-IIbHoro 3pa3Ka i cynpoeogir(yBarr4cs yrBopeHHqM HaAcrpyrcryp a6o

xlacrepin : pi:noro T.. OuineHi xapaKrepHi posuiprz xlacrepin 4o6pe
y3foA)I(ylorbct 3 Teoperr{LrHr{Mlr po3paxyHKaMr4, rrpoBe.qeH r4 B paNrKax r.nacrepuoi
uo4eli (popvrynanHx |IllJ-anorr,ranii. Tax canro ni46ynaemcq cyrreBe sr\,riueuus
reNlrleparypnux 1in-aHoK, tr1o eiA[oBiAarcrb ]repexolaM BnAy uera,r-Aie:reKrpar(.

HaArurur<oea nponi4Hicrr, Ao(T) iMoHoKpr.rcraniB y rrrrrpoKoMy inrepnani
reMneparyp T6T<T* ni4Itop.aerbct eKcrrorfeHqifinifi relaneparypnift sanelrHocri
/ (1-T/T*)exp(/*"/T). A6co:rorur 3Har{eHH-s Berr4quHri rorepeqHoi gonNuHra

KofepeHTHocri ra nceslorqi:l.Inr.r gtviurolorbc.rr : pi:Hr.rvlr noxiAnnura 3HaKax,ru rrprz

napiroeanui enricry rpa3eoAI4Ma. 3i spocraHH-sM AoBlKlrHr4 KorepeHrHocri eerr4.{r4Ha

ncen.qoulilunz 3MeHlryerscfl i rrasnaxu, rlo 3 3araJrbHr4M npnrniuenH.xvr
HaAnpoBi.{Hocri s i s 5imrxeHHsM KoHueHrpaqii npa3eoAr,rMa.

3. Bnepure BIr.f,BJIeHo, tqo npI4KnaAaHHr nocrifiuoro rvrarnitnoro rroJr-fl Ao
Itonoxpucralin Yt ,Pr'Ba2Cu3Oz-$, onpoviuenux Br4cor(oeHeprerrrrrHrzMr4



eneKTpoHaMr.r. Ha Bi.dMiny eia anarori-rHlax, HeorlpoMiuennx 3pa3loB, npI{BoAI'ITb Ao

po3Mr.rrrr Hrr3bKoreMleparypHoro <riura>> e o6nacri pe:uIcrunHl{x nepexoAie n

na,ryrponi.4nufi cran i noseu Hr,r3bKoreMneparypHl4x <xeocriB), I{o niAnosiAalorb

no.mi .u,o.aarKoBnx rapaKorepeHrHr4x nepexo4in. ilpz qnony paaiaqifini 4eSerru,
sri nunrrcarorr nnacli4orc oupolriueHHq BLrcoKoeHepterLtLrHIrMIr eneKTpoHaMI4, IIpE

TeMneparypzrx Hr4xqe xpurnuuoi T < T., e rrputll4Horo nprlrHiveHnfl. AuHanti'rHoro

Saronoro repexoAy Br.rAy Bprxopoea pi4uHa - BHXpoBa rparKa i (poprraynaunx n

cncrevi flepexory Br4ry B]rxpona pi4nHa - Bl{xopoBe <6perinctxe) cKrlo.

Orpevo 3a3Harry- rqo ,qoc;rillKeHr-rr acnipanra Kopo6xona M.B. enxoHyBanncb B Mell€x

nigrprnvrru [porpaMn enponeficrroi Cninsnorz Horizon 2020 y paMKax rpaHry J\s 644348.

Po6ora raKoxr ni4rpuuaua rrpoeKraMr{ MOH Yrcpaiura l\b AP 0116U000827 i Ne AP

0111U010546.

lli.q qac HaBrraHHtr n acnipaurypi Kopo6xoe M.B. Ha6yn HIz3Ky Qaxonux ra 4onouiNultx
KoMnererrgrocrefi, seo6xiAnux Anfl HayKoBo-Aoc:rilnoi AiqmHocri. Cepe4 HI{x 3HaHHfl rIIoAo

oco6lunocrefi eneKTporpaHcrropry n noeirHix HaAnpoeiAHi'Ix lrarepia,rax noli

Qyuxqiona-nbHoro rprr3HaqeHnx; opraui:aqii npoee net:z^tI HayKoBI4x AocriAxteur y qifi ra:rysi.

Pe:ymraru nigroroueuoi Kopo6KoBuM M.B. aucepraqifiHoi po6orn e oprariualbHrlMt4

AocliAxenHtMr4, rqo ony6:rixoeaHi y nponi4Hnx lriiIrHapoAHr{x BuAaHHqx, ruo iHAercylorbcr

HayKoMerpr4rrHoro 6a: oro S coplts i $axonrax eirql4sH r H Iax Bu.qa FIHqx.

B uex<ax 4zcepraqifiHoi po6orra, rrocraBJreHa 3a1:aLra BcraHoBneHHt Mexauisruir nnluny
lpouecie crpyrrypHoi pelaxcauii, rqo Br,rFIr{Kae B yMoBax ilpLtKraAaHH-s eKcrpeManbHlrx

soeHilrHix .rprHHuxie (paaiaqifiuofo orrpoMiHenHr, ri4pocrarur{Horo r-I4cKy, varnirHoro nonx)

Ha eneKTpo- Ta Macoflepenic y NloHoKpucrari.IHux cronyKax Y;]rfiECu:Or+, a raKont

Sasoeoro po3rrrapyBaHHr ra:AifrcHeHHq luuaN,ri.{uux cpa:onux nepexo4in eHacriAox nefyBaHHs

npa3eoAr4MoM, po3B'f:Ha. BucnoBKr{ /lr4ceprauiftHoi poSorn € crarucrl{rlHo Aocronipnnltn ra

HayKoBo o6rpyHroeaHuMr4. Orpanani pe3ynbrarrd 4o6pe y3roAlnyrcTbct 3 AaHI4r\,IpI ismux

AocriAurzxie. BsaNaro, uro HayKoBa cKna.{oBa inaneiayanblroro nnaHy po6oru acnipanrxu

Kopo6tcona M,B. ezxoHaHa B [oBHoMy o6c{si Ta Ifa Bl4corcorvry pieni.
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