
BIATYK
oQiuifiuoro otloHeHra Ha Allcepraqifiny po6ory

rlyrvrarca OnercauApa Mnno'nafi osuqa

<<llecrifi ricrr sNaiuauolo cTaHy xop oTKI'IX naAnp oeiAnuKie ra o co6lusocri

4ranavrixu uaruirnoro IIoTOKy))' uoAanoi na sgo6yrr'r HayKoBofo cTyIIeruI

KAHIVlaTaQisurco-NaareMaTVIIHI4x HayK sa Qaxou 0 1' 04' 1 1 - tr4arnetzs\a

Arcryanrrricrr.MerorcAl{cepTallifirroipo6orugyrvrarao.M.eBI4BqeHH.f,
KBa3icTaT r4]ilHr4xi A[navri.IHLIX npoqecin, o6yMoBJIeHI4X npoHI4KHeHIIflM trtarHifiroro

rroJu B nio6ift, nio6ieei cloJIyK?I Ta MeruulooKcn4ui cIIOJIyKkt IIpU HI{3'KLTX

reMneparypax. 3orcpeMa, B Al{ceprallifiHifi po6ori AocniANeHi' npoaualigosaHi fi

no-f,cHeHi crnagni [poqecl4' rxi BLIHI4KaIOTb nnacli'qor repvroruarHiTHnx

necrifirocrefi KplrrrqHofo craHy Ha4nponiAHLTX ruarepiarin uia 4iero sNaiHHux

gonniruHroro MarHirnoro rroJlfl fi reuneparyplr'

Marepianu, 
'dt<i 

4Ocniqxyrorbcq, silHOC-f,rbct Ao xopcrKltx HaAIIpOBIAHI{K1B

Apyfofo poAy, Iqo MaIOTb IlrupoKe [paKTI',IrrHe 3ac

"..tif 
no.ri, rrci Mox{yrb spyfi Hyear u rcpuruuuufi

rraBvrlar tuarrritroro rloroKy it', .rK nacli4or'
exyroTb Br{coKocrpyMoBl TeXHFIHI

TepvroruarnirHi necrifircocri

crpu6rin olopy' tuarnirnoro noroKy'

x xapaKrepllcrllK vrarepianie' Y po6ori

g,scosaHi OCnOeHi garonovripnocri rBr{u, ulo BlrHr{Karorb 6esnocepeAHbo [epeA

po3Br4rKOM, y rpoqeci npocyBaHH.[ JIaBLI.naT s ronqi 3pa3Ka ra ni4pasy nicna nei'

Ananis rpoBoAl4Bcf B pexl4Max eKpaHyBaHHs' it' 3axBary roroKy' Tarcuit ni4xi4

3'tcyBaHHfl NaexaHigrrais 3apoAXeHHt ir

afi, a or)Ke' i urnsxie gano6iranns

HHt repMouamimvx IlaBrzrr Mae raKoxt

fl. .4ocniAxesns upoqecin eKpaHyBaHHt

TXe, MOXHa crBepAXyBATV\ Iqo TeMa

araAeN,rii HayK, ra s AsroHoMHlIM yHlBepcuTeTOM, flye6na, Mercura'

[ocroniPnicrr orPuMaHrlx Y

sa6esueuyerbcfl BlIKopI4craHHtM Ao

sa6esneveHnx; na4npoei4ni ruarepi

ailaparypi sucoKoi ro'{Hocri HayKoB

pe Kopenlororb s eiAoNduMI,I B nlTeparypl

ony6nirconani y 6 crarrsx y ifaxonux

uixnapo4nux nepioAt4rlHllx HayKoBI',IX BLIAaHHf,X, IIIO BXOA'Tb AO HayKoMeTpI',IrIHI4X
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HA6as SCOPUS rit WoS i 6yrru rur4poKo (9 re3 4ouori4efi) npe4cranneni

sirqzsH-f, Hux i rvrixHapoAHLIX HayKoBrIX rconQepenqisx.

HosrsHa ft nparcr[qHa rliHnicrr AkTceprallii o6yrr,ronrlroerbcf,, HacaMrlepeA,

orpzMaHr{Mlr n po6ori opuriuanbHr4Ml{ pe3ynbraraMvl, .rirrco cQopnrylboBaHuMl{

Br,TcHoBKaMLr ir y3arurJrbHeHHrMlr. y po6ori orpI4MaHo pflA HoBIIX HayKoBo

o 6qpynro Ba:ntrx pesynrrarin.

[o qlrcJra nafi6inrru Baxsrr{Bux peaymrarin, orpLTMaHrIX Ha ocnoni

TeopeTLrqHofo BkrBqeHHr Ta [poBeAeHr4x eKcrlepllMeHrie cli4 ei4HecT[ Hacrynni:

1. Ha uiAcrani posn'rsry pinHxnr MaKcsera AIrfl ABoIxapoBI{x

na4nponiAnuxin s pisHzruru QiszuHurrau napaMerpaMl{ uapin orpl{MaHo nonzfi

anariruquuft rcpurepifi crifirocri, ulo Ao3BoJItIJIo onrzlvtisyBarvr (e6inuuurz) uopir
secrifirocri na4uponi,qHoro craHy. 3orpeua, An.r HaArlponi,qHru<a M3 Sn, rloKpl{Toro

rrrapoM NbTi, uarnirne rroJre uepuroi repMoMarnirHoi IraBvrnvr 3pocrae 6inrru nix y
uinropa pa3vr.

2. 3 Meroro ni4rnopzru icrryo.ri y rireparypi ercnepzuenralrHi
crrocrepexeHHr, Brreprue sruo4enronani Heognopi4ni Qponrz [poHI{KHeHHt

uaruirHoro rroroKy B ua4upoeiAHr{K ra KoHrypkl iH4yrcqii s pisHzrra pinneu

uropcmocri. Pospaxyuru Anfl pexzuin eKpaHyBaHHfl gosHilxHroro rIoJI.fl ra
3axorrJreHu.f, NdarHiTHoro rroroKy spo6neni 3 BI4KopI{craHHtM elinrzqnoi rr,roAeni

Kpp1rr4qHoro craHy C. Romero-Salazar. B po6ori TaKox{ rpoAeMoHcrpoBaHo

Br{Hr{KHeHHr ocrposin NreficHepircrroro craHy. Tare MoAenIoBaHHs, Ao3BoJIlITb B

uafi6yrHrovry orpr{MarLr r<pzrepifi criftrcocri Kpl{rllrlHoro cralry Anfl

Ha4uponiAHuris 3 ruopcrKlEu QpoHroM TIpoHLIKHeHHt uarnirnoro rIoJIt.

3. Bueprue orpr{MaHo aHalirzvHi posr'fl3Ktr cLIcreMrI pinHxnr, xrci ouucyrorr
BrrMyrxeHi rcorzsaHH.fl isonroeaHoro B?IXopy A6purcocona ui4 qiero gosHiluHroi

uepio4uvnoi czlz 3 ypaxyBaHHfM e$ercrunnoi uacz BLIXopy ra cLrr,.sri Ha Hboro

rrpyx{HocTl B'f,3KOCTl. llo6yAonano4irom:4irom: nininry, Jlopenqa, rpyx{Hocri ra B'f,3Kocrl. Ilooy4oBaHo ra
rpaeKropii py y B?IXopy A6pzrocoBa AruI Qisuunzx uapavrerpin

npoanani3oBaHo
Ha4nponiAHLIKa

YBa2Cu3Oz-o y ABox opienraqisx sosHiruHboro IroJLl siAHocHo tcpzcrali'rsoi oci.

Bcranosrena iepapxi.fl Airo.rzx crrJr y rracrorHorvry AianagoHi ao 1 Tfq. Ha Hnsrrczx
rracrorax (lo 500 Ndfq) Hafi6inrurufi. rmtrur- Ha AuIHaMiry ezxopy Mae cvrra fioro
npynuocri, nulqe 1 ffq - cr4lra Jlopeuqa, iuepqiftnicrb BtIXopy Bu3Haqae fioro
rpaeKropiro na qacrorax BLIIqe 100 ffq.

4. B parraKax KoHrlenuii KpkTrlrqHoro craHy Eina 6yna snepwe no6y4onana

HaoqHa in4yrqifiHo-crpyMoBa MoAeJIb-cxeMa innepcii rloBHoro rrlarnirnoro
MoMeHTy, u1o cnocrepiruracs. B ercuepuuenri Ha o6'eunouy na4uponiAHoMy

uonorpucrali YBa2Cu3Oz-0. CuocrepexeHH.l ra posyrvriun.a Ilboro flBurJ\a e

BaxsrrrBr{M AJrf, 3acrocyBaHHfl o6'evrHux na,4uponi4Huria f,K (Irocrifiszx> uarnirir,
HarrprrKJraA, y HaAuponi4uux eJreKTpr.rIHHX ABLIryHax ra resiraqifinzx lpncrpo.sx

TOIUO.

OrpzlaaHi p*ynrrarLr AorroBHrororb i poaruuprolorb nassni yrBneHH.fl npo

Si:uvni flBnrrla, qo BuHr4Karorb B upoqeci BxoAXeHHt IuarnirHoro rloroKy f4

neperBopeHni rpurlrrrHoro craHy x(opcrKLIX Ha4nponiAnuris Apyroro poAy. Kpiu
rofo, BoHLr Mo)Kyrb 6yru nuropzcrani npu upoerrynauui upula4in 3



BLrKopLrcraHHrM na4uponiAHr4x ereueHri l: AJII norpe6 eHeprerrIKLI, TpaHcrlopry, a

TaKox An.a HayKoBI{x AocniANeHr.

.{r,lcepraqiq cKJraAaerbcr ig Bcryrly, r'flTLr pos4inin, nucnonrin, i cuncry

nireparypu si I4l nafiuenynanr. BoHa BTIKJIaAeHa Ha I25 cropiurcax

MarulrHonr4cHoro reKcry, rrlo BKJlroqarorb 27 pucyurcis ra 3 ra6nwli. B roNHoMy

pos4ini cBo.f HyMepaqir uaparpaoin, nyHrrin, Qoprvryn i pucynxin.

V scryni Aoclrrb rroBHo o6qpyHroBaHo yu6tp reMarkTKLI fi cQoprr,rylronaHi

qini ft 3aBfta]g:Frfl, AocniAxeHb, rroKa3ani arcryanbHlcrb, HayKoBa HoBI{3Ha, [paKTLIrIHa

qinnicrr po6orr4, sa3HaqeHr,rft oco6zcrufi BHecoK aBTopa, gs't3orc po6orz 3

HayKoBkrMr4 rrporpaMaMr{, rrrraHavrtr, TeMaMIr fi era3aHo, Ao npoBeAeHa anpo6aqir

pe3ynbrarie AocniAXeHHt.
y cnr4cKy lireparypu Aoclrrb rrrlrpoKo rIpeAcraBJIeHl nlreparypHl AaHl,

ony6nirosaHi n uponi4nzx xypHanax cB ry, B roMy 'rllcri fi po6oru, n<\ snirlrttnu
upe4cranneui nlreparypHl AaHl,Y cnr4cKy nireparypla

qacoM, IIIo ceiAqzrr rpo r€, Iqo AllcepTaHr 4o6pe opieuryerscr y
g .uanoi TeMarLIKI4.

eprrloM ogArri rpeAcraBJle o aHaris cyqacHoro craHy upo6nerrau

3 repMoMarniuroro necrifircicrro XopcTKLIX na4uponi4Hnrin II po4y, ra

Aunanriroro uarnirnoro rloroKy, tKa e HacliArcou qiei necriftrocri.

llpoaualigosaHi ni,qorr,ri uexaniguu BLIHI{KHeHHI crpz6rin noroKy Ir cnoco6n
gauo6iranH.rr raKoMy crleHapiro posnnrrcy no4ift. ,{eranruo po3rn.f,Hyra IraBvrrlrra

Aznauira uarHilroro noroKy y o6'euHrax Ha,quponiAHlaKax, [opoxHl{crllx
qzlin4pax (erpauax) Ta 3'.scosano ponb Sarropy posrvranrirryBaHnfl. BaxnIEso

3a31aqr4Tkr, rrlo AocniAxenns rpoBeAeHi s ypaxyBaHHtM tuarHirHoi nepegicropii

craHy rylarepialis. Ha uiAcraei [peAcraBJleHoro aHanisy cQopuynrosaHi nayroni

npo6nerrln fi 3aBAaHHr, xri 6ytm nzpiureHi nil -rrac BLIKoHaHH.a Al4ceprallifiHoi
po6oru.

B lpvrorvrv posliri po3rJr.rrHyro upo6revry crifircocri ABolxapoBoro

xopcrKoro HaArrponi4unra s pisuoro KpkTTkIqHoIo rycrrlHolo crpyMy unyrpiururoi
qacrv1vr ra [oKpr{rrr. Orpuuano rcpnrepift crifirocri KpLITI'IqHoro craHy Anfl

ABoruapoBoro na4uponiAHr{Ka. Crifiricrr na4uponiAHLIX BJlacrl4Bocreft cLIJIbHo

3uurexLrrb sil roBrrllrHr{ rroKplrrr.rr ra Bil crisniAHollreHHr KpnTLIqHLIX rycrl{H

crpyvrir. BzropucroByrorrr4 loKpLrrr-f, 3 MeHruorc rycrLIHoIo crpyMy, orpuMaHo

s6i6[reHHs rroJrr 1repruoro crpu6ra rloroKy, a raKox rpurnuni posrr'ripu

ua4nponiAHlrx eneN4enris. BcranosreHo olrLIM€uIbHy roBIrII'IHy rloBepxHeBoro

uapy, qo Ao3BoJrre MaKcuMzurbHo g6inrururu crifircicrr KpLITI{tIHoro cral{y

ABoruapoBLIX cTpyKryp Anf, na4uponi4nlarin Ha ocHoBi Hio6iro.

Tperifi posAir npzcnxuenzft rouu'rorepHoMy MoAenrcBaHHrc luopcrKoro

Qponry raarnirnoro roroKy e rII,uIiHApi a xopcrKoro na4nponiAHllKa II po4y :
Br4KoplrcraHH.f,M 3€rlyqeHoi s nirepurypvr erinrz.rHoi uoAeli rpuru'rHoro craHy.

3orpeua, 3a paxyHoK Br4KOpr4CTaHHr rycrLtHt4 CTpyMy 3 npocTopoBoK)

,r.pio4"tnicrro, qI4ceJIbHLIMI4 po3paxyHKaMz orpvMaHo posuo4il inAyrqii

uarnirsoro rroJrr 6rzsrrnfi Ao roro, sruit cnocrepiraerbcfl. B 3pa3Kax peaJIbHI4x

laarepia.nin B pelKlrMax eKpaHyBaHH-fl i gaxouJIeHHrI tuarHifiroro rloroKy.

MoAemon a1Hg) 
".pa. 

yupandHHr rrapaMerpaMl{ zaaaui, Ao3Bonte Aoctrrll pienux

pinnin uopcrKocti 
"u 

upoQili Sponry noroKy, a raKo)K orpzMarl4 na Qponri i ga

OCTAHHlM

nireparypi

rIoB'tr3aHol
JIABIIHHOIO
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Hr,lM cKJraAHi rpaeKropii qupryn.flqii KpLIrutIHoro cTpyMy, ro$a'ruru yrBopeHHt

ocrpinqin a6o ubpoxnnn rraeficnepiBcbKoro craHy, ai4rnoproBurv KapTLIHLT Sponrin,
uon'sgasux is rpaHrrrlrMlr repeMarHivynanHx BcepeAklHi na4nponi4Hurca.

BaNrunorc oco6nkrsicfio cQopuynronanoi uoAeni e Mo)KJILIsicrr ii nurcopzcraHHt

Anfl, aHanisy crifirocri rpuruqHoro craHy (crifir<ocri ercnlyaraqifinux napavrerpin)

na4nponi4nurin .qm ix [paKTr4qHoro 3acrocyBaHHt B cITJIbHLIX naarnirHnx rIoJItx.

Haror'ricrr, 4oci HaseHi y.rrBneHHf, upo crifircicrr npurrlqHoro craHy sacHonaHi Ha

anarisi ri6rn upzruirunnoi (ganeroi niA pearrbHocri) czryallii - nJlacKoro Qponry
uarniuroro rloroKy, r.xuit [poH[Kae B HaArlponi4uIarc.

ogai"rri Bneprue 3arlpolroHoBaHa MoAenb-cxeMa ffiBepcll

uarHilroro MoMeHTy, rr1o npo.f,Bmerbcr flK crpz6or ruix Anorua Meracra6inruurvrn

craHaMr4 na4uporiAHrrKa. MoAenr [peAcraBJIeHa n repvrinax KpLITI4rIHoro crarry

Eina s niluosiAHorc enolroqiero rpocropoBoro poruo4iny KpurralHoro crpyMy.

Innepci.a MoMeHTy 3 Meracra6inruoro craHy 3axonJreHns IrlarnirHoro [oroKy B craH

3 TaKLTM )Ke 3a BerllrrLrHorc MoMeHToM, €ule opieHronaHlTM B rlporllnex(HoMy

Harrpf,MKy, crocTepiraerrca rtpv TepMoMaririrHovry naBLIHHoMy npoqeci B

"ulrrpo"iaHoMy 
ro"o*p"crani YBa2Cu3Oz-6. IIe.lBkIIrIe pealisyerbcf B cncreMi 6es

TerrJroBoro KoHTaKTy uix 3pa3KoM i nasxoruurHirr,r cepeAoBI4IrIoM, ro6ro npaKTl{rrHo

n rna:ia,qia6aru'il1r4x yMoBax. BuHurHeHH.rr raKofo flBurr\a Mae BeJII{Ke 3HaqeHHs' Anfl'

3acrocyBaHb o6'eunoro na4uponiAHr{Ka B srocri cnoepi4noro <uocrifinoro))

u arniry, H aTIpLI KJIaA, y H aArlpori4uux nesirallifi HI4x [pzcTp o-ttx' Tolqo'

B ntsronav posAiri npe3eHToBaHo 4nonunaipHe MoAenK)BaHH.s BI{xpoBrIX

rpaeKropffi. -fln "iAoro, 
HaArrponi4nurcz Apyroro poAy y snairuanoMy craHi vricrsrr

*"ur"o*"i nnxopu A6pzrocona. Tpaerropii pyxy isomosaHoro Bl4xopy B

anieorponHoMy Ha4uponiAHI4Ky (s rapaMeTpaMl4' sri siAnosiAalo$ oKclIAy

ygaCuO) rig 4iero goeHirxHroi nepio4raunoi cvrv\ flKa 3racae srrz6 3pa3Ka'

uo6y4onano 3 ypaxyBaHHrM eQemuenoi uacu BrIXopy i cun, ulo Airorb Ha Hboro:

uinninry, Jlopenqa, npyx{Hocri i s'sgrocri. BcranonleHo iepapxiro surzrin pisnzx

cvny uLrpoKoMy 4iauasoHi.racror (ao -1 Tfq) sosHiurHroro rIlIHHvrKa:na Qopnay fi

poavrip rpu.*ropii. Orpurr,rani Aani Ao3Bonrrorr srcicno rlofcHl{rrl eKcrlepnMenralrHi

pe3ynbTaTl4 uaninylaqifi [ooALIHoKlIM BI'IXopoM, lrci 4ocli4xyBulllLIcb

eKcnepr.rMeHrurJrbHo (Auslaender O. M. et al, Nature Physics, 2009) 3a AorloMororo

uamirno-culonoi rvrirpocrouii.
B pos4ili raKox po3rnrHyro rrorJILTHaHHtr eneprii BkTXopoM tK Qynr<qir

qacrorr,r. 3arexHicrb [ofJrLrHaHHr Mae ABa pe3oHaHcsux uiru, xrci siAuoeiAalorr

Hr.r3bKo- i sncoKo.racrotrrift MoAaM cleKTpy KoJrkrBaHb. fleprua - niAnosiAae rvroAi de

Gennes ra Matricon, Apyra [on'q3aua s iueprnicuo BLIXopy. llpoauanigosaHo raKox

ri4ruinnocri e nporni ""ry-."rrx 
KoJII4BaHb BLIXoPY lrs pisnzx opienraqifi uors n

anisorponHoMy YBaCuO ra i:orporrHoMy Hkl3bKoreMrleparypHoMy na4nponiAHllKy

NbTi.

flo svricry Ar4ceprarlifinoi po6oru r{yvrara O.M. e 3@.:
uarnirrroro1. B Ayxe saxrzsifi sa4aui IIpo rpoxoA)KeHHt ruopcTKoro MarHlTHoro

Qponry srILI6 3punKa He llpoaHaligosaHo ) qvI e AeHApLTTH? cTpyKTypa oAHo3HaaIHo

o6yro"n.Horo 4e$ercrHicrro ra cKnaAorr,r vrarepiutrly HaAnpbri4nzra, ..rvr B Ko)KHoMy
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inura, xoqa fi noAi6na
r qirasuNa 3 ToqKI{ 3oPY

b TOqATKOB}IX 3HAqEHb.

2. He spo6neua oqinra TeTTJIOBO|O II icnynaHng Nnexani'IHOfO

KoHTaKTy rr,rix spa^rrcoM Ta rpr{MarleM'

3. y rercri 4llcepiaqii e Aesri cruricrn'rHi HeroqHocri Ta ApyKapcbKl

rroMlrJrKlr. Hanpzrna,q, sauicrr <niN,rir> rpe6a B)rorBarrr cJIoBo (fpaHurlr)' a 3aMlCTb

(Aepxap) (TpLrM€rrD. cUOnyreHHt <<uosinbHo trlinnusux npoqecir>>, <<rpy6ux

irrx, cepeA tKl,tx 6 crarefi y HayKoBI'IX

Ha IvtixHapo4nux i nceyr<paincrrcux

HayKoBkTX ronQepeHqisx. PesynrraTll, OrplIMaHi anroporu,4o6pe siAoN'Ii saxinqxrvr n

o6nacri Qismu MarHeTLI3My Ta 
"u4ttpo"i,4nocri, 

.f,ri arcrunHo llpaqrcIorb y Aanifi

o6racri He ril6n n yrparti, arre fi sa fi rvrexauu. Orpurraaui anropoM Al4cepraqii

pe3yJrbrarr.I Moxyr s 6ytu BrIKOpI4CraH oBI4x Opranisaqirx

sr @TIHT irrr. E.i. Bepxuna HAH Vrp Tapaca L[es'{eHro

(vr. Kuin), Iucrnryr MarHerLI3My MOH i I{.,, )' Incruryr Qiszrz

flonrcrroi araAervrii uayr (vr. Bapruana, flonsqa) i inurnx ycraHoBax, a raKo)r( rrpkr

ui.urorosqi cneqrcypcin linfl cry4enrin i acnipanrin, rorpi cueqialisyrorbct B

o6racri Sisurcu MarHerLI3My ra ua4uponiAnocri'

3a o6csroM BLrKoHaHr{x AocJri,{Neas, ik arryanruocti, HOB}I3HI4 fi nparrn'rHol

qiuuocri orpr4MaHr{x pe3yJrbrarin, 4ucepraqiftHa po6ora Ilyvrara o'M' <<Hecrifiricrr

guiuranoro craHy x(opcrKlrx na4nponi4nzrin ra oco6r[socri 4nHaMiru uarnirnoro

rroroKy) rro3a cyuninovr .uAo"oniHse sci BLrMorI{ ,{enaprarvreHTy atecraqii ra4pin

MOH YrpaiHra, xri nucynarorbct Ao Al,Iceprauifi na s4o6yrrx HayKoBoro crylleHt

nun;1 a*i Qisuxo-rraareMarl,rlHplx HayK, a ii aBTop rlyrvrar O'rrerccan4p

Mnrco.rraftoBrrq sac.rryronye np?IcyA)KeHHfl fiOIvry BrIeHoIo cTyIIeHfl KAIJAI1IAaTa

Qisurco-vrareMaruqHr4x HayK sa Qaxorvr 01.04.11 - tuaruerl43M'
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