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oQiqifiHoro onoHeHra Ha AzcepraqifiHy po6ory IIIEBIIOBOI Tersnu Muxonainnn

<fiIaHarvrixa t'parxlr ra e/IeKTpoHHa clrcreMa Hu3br(oBlrrvripHux crrcreM Ha ocnoei 3ani3a>>,

qo noAaHa Ha s4o6yrrr HayKoBoro cryneHq KaHAr4Aara Qisuro-vrareMarr4rrHr4x HayK ig

cneqianrsocri 0t.04.07 - Qirnxa rBepAoro rina.

Axryansnicrs. BzqeneHHs HoBoro K/racy Hannpoei4HHxie Ha ocHoei :aniga ei4r<puno

Hosi nepcrleKTr4Br4 4ocnigxeHH.r BlzcoKoreMrreparypHoi HaArrpoBi4nocri. I-li HanrrpoB rAHuKr4

Aelr-{o nocrynalorbcq ocHoBHIzMZ HagnponigruaMr,r xapaKTepr.rcruKaMr4 KynparHutM cno/ryKaM,

are raKo)K npuBeprarorb 3HaqHy yBary 4ocni4Htrxie. flpupo4a HaArrpoBi4nocri ra Qi:zuni
B/IacrI4Bocri B HZx icrorHo ni4pirHrrorbcfl ni4 raxzx y Kynparin, npr4 r{bonry 6araro cnilrHzx

pzc r6epiraerrcq. Bce I{e Aae Ha4irc sa rnu6lrre po3ynrinHq npo6nempr BlrcoKoreMrreparypHoi

HaflnpoBi4Hocri n qinouy. I{eurpanbHuM nl4raH}urM Anfl Qtzut*truniro"ricuzx HaflnpoBi4Hzxie

e 3s's3oK vtix uaruitHoro ra QoHoHHoro ni4ctrcreMaMu. Tovry po3paxyHKtr eneKTpoHHHX,

uaruirHl,Ix ra QoHoHHLIX Bnacrzeocrefi 3 neprxnx npr,rHr{nnie B TaKux clrcreMaX, ilIo sr4ronaHi e

Aacepraqii lllenqonoi T.M., e 6eryrvroBHo aKryaJrbHtrMtr.

Inurufi ruIag o6'exrin, u{o BnBqarorbcfl B 4aHifi po6ori, r{e Byrneqeni HaHorpy6xu, sri
3anoBHeHi nano4pJtu*" ganiga. Xoqa icrye Be/rr.rKa xinlnicrr po6ir, x{o npr4cesqeHi Br,rBqeHHro

B/Iacrl4Bocrefi Byrnel{eBl4x HaHorpy6ox, iurepec Ao Hr4x rinrrur 3pocrae. Oxpevre naicqe

gafiN,Iarorr B/IacrnBocri Hano4porin nepexigHzx ueranin, qo po:nnirqeHi ecepe4r,rHi

HaHorpy6rut. Tani cHcreMH, 3aBryflwr npl4cyrHocri uaruirHoro nopflAKy ra aHigorponii, Marcrb

nepcneKTI,IBI4 3acrocyBaHHs B sxocri eneMeHrie HaHoe/rexrpoHixz ra cniHrpouixu. Tovry

nepuonpl4Hl{I4nHi pospaxyHKr.r Kpr,rcraniqHoi crpyKTypr4, eneKTpoHHr4x i uarHirHzx

B/IacrulBocrefi TaKI,IX cncreM, Ta B3aeMo:e'qgKie IvIbK Hvrvtvr, TaKolK e aKryaJrbHr{Mtr

AxryansHicrn rpoBeAeHoi po6orr4 TaKo)K ni4rnep4xyerbcs rr4M, rr{o BoHa Br4KoHyBanacfl

B Me)KaX ei4OlvtUl,tx reMarr4LrHvrx nporpaM HaqioHanruoi ara4enrii HayK Yxpainz, a raKolK B

Me)Kax 6ararrox KoHKypcHHX Ta qinronzx rporpaM.

. Bignoni4Hicrn o6paHifi cneqiansHocri. flpe4uerou 4ocni4xeHr AIacepraqifinoi

po6orz T.M. [Ienqonoi e oco6nueocri ereKrpoHHoi crpyxryput i QononHr4x xapaKrepr4crr,rK

xailbKoreHi4in gani:a FeTe, FeSe ra pi:nux Qag cnonyK Rbo.e**Fe1.6+yS€2, a raKo)K srvriHa

eneKrponuoi crpyKTypu ra naaruirHzx B/racrurBocrefi xipamHzx i axipanbHrax Byurer{eBr4x

HaHorpy6ox ualoro 4iavrerpa npl4 3arroeHeHHi ix rauqrc)KKaMr,r gariga. flocni4xeHHrr npone4eni

3 BI4KopLIcraHHsM cf{acHHX Mero4ie po3paxyHxin, u{o ilrr4poKo BnKopr4croByrorbcq n Qi:uqi

rBepAoro rila - MeroAin reopii QynxqioHa/ra rycrnHIz. Ee:yvroBHo, Ar4cepraqin T.M. lllenqoeoi



noBHicrro ni4noni4ae cneqia/rbHocri 01.04.07 - $rzuKa rBepAoro rila.

Meroro Al4cepraqifiHoi po6oru Illenqoeoi T.M. 6yno BaflB/reHHfl 3aKoHoMipnocrefi

gI\aiHIa eneKrposHoi crpyKrypr4 ra 4HHauixu lparxz ganisoeNricuzx HannpoBigHzxie B

garexHocri siA napiaqifi vtaruirHoro MoMeHTy Ha aroMax lani:a, a raKo)K BcraHoB/reHHrr

oco6nzeocrefi Kpl4craniqnoi Ta erreKTpoHHoi crpyKryp naHo4porie :alisa, sni yxna4eni y

nyrneqeei Hanorpy6xz pirHoi xipanrHocri. BeDKaro, il{o B peaynrrari Br4KoHaHr{fl po6orz

rrocraB/reHy Mery 6yno AocflrHyro.

lzcepraqix cxnagaerbc.rr 3 Bcryny, qornpbox pos4inie ra elrcHoexie.

flepurufi pos4in uicrurr onl4c ruero4in 4ocni4xeHb, rqo Br,rKopr4craHi B 4zcepraqii.

Bzuageni xrroqoei MoMeHrr,r reopii QyHxqioHa/ra rycrr4Hn (DFT), a raKox( po:rn*ryri

KoHKperHi peaniaaqii - LAPW, APW+lo, a raKo)K MeroA PAW - il{o 4ani Br,rKopr{croByBanr4cq

Anq npoBeAeHHq po3paxyHKie. Taxox HaBeAeHi 4err<i reoperzuHi nigouocri 3 Ar4HaMixz Iparxz,

uqo norinr 6yno 3acrocoBaHo Aafl po3paxyHxy QoHoHHr4x qacror.

flpyrufi,, rperifi ra rrerBeprui,t por4in uicrsrr opvrriHannHi 4ocnigxennr . Ans 6a:osrx

cIIonyK xa/IbKoreHigin ganiga FeTe fi FeSe po3paxoBaHo eneKrpoHHy crpyKrypy ra QoHonHi

qacroru B ganexHocri eiA varnirHoro MoMeHTy ioHa gariga. B pe:ynrrari, qr4cenbHr4M

MeroAoM 4ocni4xeHo oco6nzeocri HoBoro mexani:vry nsaeuo4ii uarHirnoi fi lparxonoi

ni4cltcreu. BcraHoB"rIeHo, Ir{o Anfl cprcreM g gafligoN,r B TerparoHanbHoMy oror{euui g6inrueHHq

uarnirHoro MoMeHTy gani:a npr43BoAr4Tb Ao aHoMarrbHo Berr4Koro noM'qKueHHfl qacrort{

QoHonin.

Ans cnonyrur FeTe qacrorr,r, u{o 6ynu orpr{MaHi n pe:ynrrari po3paxyHxin, 4o6pe

y3ropKyrorbcq 3 eKCnepI4MeHTaflbHr4MV Aa:rtul.r^r a pavraHiBcbKoro posci-aHHs ceirna. To4i flK Anfl,

cnonyKl,I FeSe, Ho, Ha niguiuy ni4 FeTe, He e vraruirHoro, MoAenroBaHFUr 4zuauiuHr4x

xapaKrepvcrvrK 3a AonoMororo po3paxyHxie Aano qacrorr4 SoHoHin, rqo /rurre sxicuo

y3ropKyrorbcq 3 eKcnepl4MeHroM. llopieHrHux eKcnepzMeHra/rbHzx AaHvrx 3 pauaHincbKoro

porcinHur ceirra 4nx FeTe i FeSe ra cniecraB/reHFur 3 pe3ynbraraMr4 po3paxysxin Ans r{r4x

cnonyK Ao3Bonl4no [oscHl4Tr,r aHoMalrbHe 3pocraHHrr xopcrxocri qacror $ououuzx MoA

nnaBHolo gNlinoro cniHosoro craHy ganisa 3 Br4coKocniHosoro npv riuHarHifi rennneparypi 4o

Ha3bKocniHoeoro npl4 7 K- uafiHraxqifi revrneparypi B eKcrreprauesri.

HacrynHvfir pozgin npucesqeHo iHrepxanboBaHoMy py6i4ieM ce/reHigy :ali:a. Ha ocHoei

reopii QyHxqioHa/Ia rycrHHI4 6ynu po3paxoeaHi eneKrpoHHa crpyKrypa ra SoHonni qacroru

Anfl ocHonuoi anrzQepouarHirnoi naxaHcifiHo-enopflAKonaHoi Qa:n RbzFeaS€s ro HeocuosHoi

seuarHirnoi nponi4uoi 6egearaucifinoi Qasu RbFezSez. Taxox 6yno :po6neHo Br4cHoBoK rqoAo

icHyeaHHfl rperboi Qaeu, u{o Mo)Ke Br4KoHyBarH ponb Qa:u-po:4inruzxa uix nponigHoFo ra

igorrosanbHoro Qa:arvrn. Po:paxyHKr4 noKd3d,rrv; il{o raKa Qaaa e nponi4Horo. lnn qiei Qa:u6ynw



raKo)K po3paxoBaHi 3oHHa crpyKTypa ra qacrorl4 QoHonin. BcrasoBneHa icrorsa ni4nriHHicrb B

3HaqeHH.f,x r{acror QoHonie nponi4Hoi ra igor}oeanrHoi Qaaz RbzFe+Ses, rr{o nos'q3aso 3

pi:Hzuz cniHoszlvlz craHaMlz sariga B I{I4x Qa:ax. I{i pe:y/rbrarr4 y3ropKyrorbcq 3 AaHr4Mr4

eKcrrepr4M eHTa/rbHr,rx Ao cniIxeHr pavraHin cKr4x cnerrp in.

. 9ereeptufi po:4in npucBflqeHo 4ocnigxeHHro 3a AorroMororo reopii QynxqioHa/ra

rycrHHI4 oAHolxapoBI4x By3bKI4x Byrner{eBzx HaHorpy6ox, qo ganoeFreHi pirHzur,r

HaHoAporaMI'I gariga (niHifiHnnrz ra rl,Iny <:ulral>). Ans crpyKryp, qo cKnaAalorbcfl 3

niHifinoro naHI{ro)KKa sanisa ra xipanuroi Hanorpy6xrz 6yno orpzMaHo eneKrpoHy rycrkpry,

uarnirnzfi uoueHT Ha aroM :anila, aHirorponiro, rycrr4Hy craHis ra eHepriro. B pesynsrari

6yno BI'IlB/IeHo, Iqo gi g6inrueHHlM paniycy Byrner{eeoi HaHorpy6xr,r eHeprir sn'rlxy nafla€.

llpz 3arIoBHeHHi ganisoNl gMiHroerbcfl rpln npoei4Hocri crpyKryp - 3 Haninnponi4unroBoro Anr
He3aIIoBHeHHX rpy6ox Ha Meraneehfi. MarHirHi xapaxr epncrur<u crpyKryp AeMoHcrpyrorb

3HaqHy garexHicrr eiA paniycy HaHorpy6xvt. CniHoea norrflpu3ar{ir, uarHiruzfi MoMeHr ra

uarHirsa auigorponix 3pocrarorb npl4 g6iartueuni pa4iyca crpyKrypr4 ra ua6nnxarorbcfl Ao

3HaqeHb 4nr ironboBaHoro naHI{Io)Kxa :ani:a, u{o o6yuonneuo 3MeH[reHHflM B3aeMoAii r'rix

Byrnel{eBo}o o6onouxoro ra HaHoAporoM Bcepe4uui. Peaynrrarr4 po3paxyHxin cei4uarr, il{o npr4

iuxancynrosaHHi HaHorpy6xz arouaMz garba, eHeprerr4qHo nzri4HiruurM craHoM e naHr{ro)KoK y

Qopn'ri <gurgal>>. Taxox 6yno BI4qBreHo 3HaqHuil snnus 6nussxocri Byrner{esoi noeepxni Ha
.&

uarurirHi eracrzs ocri 4ocnigxyBaHr.rx o6' errin.

Y BracHoBKax cQoprurynronani ocHoeHi pe3ynbrarz po6orz.

Bci ro/to)KeHHfl, Ta pe3ynbrarl4 B nynxri (HayKoBa HoBt43Ha), € HoBr4Mr4 Ta Bnepilre

oTpr4MaHvrMvr aBTo p oM.

Hafi6inru BDK,rIHBvrMvr, na rvrifi ror/rflA, i HoeraMr,r pe3ynbraTaMz Ar4cepraqii e raxi:

o Ans cnonyK FeTe ra FeSe BCraHoBneHo ra qr4ce/rbHo AocnigxeHo nnexanigvr nraeuo4ii

uarsirHoi ra lparxonoi nigcucreM (n:aevro4ii <cniHoerafi craH lparxa>), rqo

' npoflBrqerbcs flK aHoMa/IbHo Be/II4Ke noM'qKueHHfl Br,ICoKorIacrorHHx QonoHie.o BcraHoeneHa Moxrzeicrr cninicHyBaHHs crucneHoi HennarHirsoi Meranesoi Ta

uarHirHoi i:oruosanruoi eaxaHcifiFro BnoprAKoBaHurx RbzFe+Ses Qag B cnonyqi

Rbo.aFer oSer. loee4eHo, Iqo crLIcHeHa MeraneBa Qa:a Br4Hr4Ka€ flK nponaixHa

iHrepQeficHa Qara nrix isonrcea/rbHoro uarnirHoro Qasoro RbzFe+Ses ra HannpoBi4Horo

Qaroro RbsFezSez.

o BzseneHo Mo)K/Il4eicrl 3Har{Horo 3pocraHH.rr nponi4nocri ra giuiHvr rvrny nponi4Hocri (r

Haninnpoei4Hl,txoBoro Ha naeranenHfi) Byrner{eBr4x HaHorpy6ox npr4 iHxancynroeaHHi

garisovl. OrpzvraHa rycruHa craniB Ha pinHi @eprvri qiei cncreMr4 Mo)Ke nepeBr4rr{yBaru

rycrl4Hy craHie 4nr isolboBaHoro naHI{}o)KKa 3a paxyHoK nepepo3no4iny eneKrpoHuoi

rycrr4Hu vrix rpy6xoro i naHqro)KKoM ganiga.



. Bci pe3ynbrarn, Ir{o orpvMaHi n 4zceprar{ii, i ii elrcHoBKkt, 6eeyruroeHo, e 4ocronipHnrvrn i

Hayr(oBo o6fpyHroBaH[Mr{. lnn po:n'R:aHHr nocraB.rreHux 3a4arr Bt4Kopr4croByrorbcq

po3paxyHxoni MeroAI4, rxi 4o6pe 3apeKoMeHAyBanra ce6e nporflrona 6ararbox poKis. KoHKperui

nporpaMl,I Atlfl po3paxynrin 4o6pe ni4onni, nocrifiHo BAocKoHarrcrorbcq ra nepeniparcrbcfl.

Orpuvrani pe3ynbrarl4 y3ropKyrorbcs vrbr co6oro ra 3 ni4nonigHvrMvr nireparypHvrMr4

e KC il e p I4 M e HT a/I b Hkrukr r a re o p e rr4LrHr4Mvr A aHr,rM H igurux anrop ie .

Hayrona ra npaKTlrqHa qinHicrn orplrMaHrrx peyJrbrarin. OrpzvraHi B po6ori

reoperl,Iuui peeynbrarpl npo 3anexsicrr QoHonnr4x qacror xa/rbKoreHi4in gariga ni4 nenulrr4Hkr

nrarHirHoro MoMeHTy Ha ioni lanila, a raKox nig iloro cninonoro craHy po3rrrzprororb

QyH4arrnenranuri 3HaHHs npo :anigosrvricHi Ha4npoBLAHuKu, npo B3aeMo3B'fl3oK uix uarsiruoro

ra QonoHHolo ni4czcreMaMl4 egarani. B npaxrvrLrHvrx qimx ix uoxna BZKopr4croByB arv Arrfl,

anani:y ra iHrepnperaqii eKcnepr4MeHranbHr4x pauauiecbKr4x cnexrpin, a raKolK Arrfl

nporHo3yBaHHl B/Iacrr,rBocrefi uonirnix uapyBarr4x cnonyK Ha ocHoei ganisa.

InQopuaqia o6 eeonroqii eaeKrpossoi crpyKTypr4 i nponi4nqcri Byrner{eBr4x HaHorpy6ox

npz ganoeFIeFIFIi ix ganigonr Mo)Ke 6yru BuKopr4craHa Arrfl i4eHrzQixaqii ni4noni4Hrax

cI4Hre3oBaHHX xap6oHonnx crpyKTyp. Kpirvr roro, icuynaHru uaruirHoi aHi:orponii B HLrx,

BcraHoB/IeHe B pe3ynbrari porpaxyuxie ra ni4reepA)KeHe eKcrreplrMeHranbHo, po6zrr no4i6ni

crpyKTypl,I nepcrleKTkrBrtkrl.rrr4 ruarepianauz Anfl BuKopr{craHHfl B cniHrpoHiqi ra

HaHoe.rercrpoHir4i.*

floeHora BuK"raAeHHs pe3y/rbrarin gHcepraqii B po6orax :4o6yeaua. OcHoeHi

pe3ynbrarl,I po6orz lllenqonoi T.M. ony6rixoeaFri B 6 crarrsx y npoei4Hux Qaxonux

iHogeMHpIX ra eiT.{H:HflHHX HayKoBr4x )KypHanax, qo in4eKcyrorbcfl B HayKoMerpnunifi 6asi

AaHI,IX Scopus. Peayruraru 4ocni4xeHr 6ynw npeAcraeneHi Ha 6ararrox nrixHapo Artvrx

HayKoBr4x xou$epenqixx ra ony6nixoeaHi n 18 re3ax 4ononi4efi.

flucepraqir e 3aBepueHoro HayKoBoro npaqerc, HanncaHa HayKoBoro MoBoro ra

oQoprvrneHa ni4noni4Ho 4o icHyroqux Br4Mor.

AnropeQepar nosnicrro ni4o6paxae ocHoBHr4fi grvricr i szcuoeKLr Aucepraqii.

Hegoaixr,r ra 3ayBax(eHHfl 4o po6oru.

. Heseil(aroqu Ha 3aranbHy no3urr4BHy orqiHry po6oru, cnlfl eigrvrirnru, rqo Ar4cepraqi-a ue

nos6asneHa rreBHHX HeAonircin. Haee4y 4exillxa 3 Hr4x:

1. B neplxoMy por4ini 3aHaflro 6araro yBarr4 npz4ineno onzcy MeroAy

nceBAonoreuqiana, xoqa eiu He Br4Kopr4croByBaBcx s4o6yBaqeM Anq po3paxynxie n

(qr4croMy) BnrnsAi, a riltxl,r B po3paxyHKax MeroAoM PAW.

2. 3 roflcHeHHs Ao pnc. 1, y anropeQepari He rposyuino, Lrkr e yMoBa pinHocri

uarHirHHX MoMeHrie op6iranei, *y-, xz-, yz- ta x'-1f ueo6xi4Horo Anfl AocqrHeHHs



. MiHitvtytvty eueprii cronyK lani:a, qu Hi. B rexcri Ar4cepraqii vricrnrbcq rpoxr4 6inrrue

inSopnraqii, ane 6yno 6 4o6pe zpo6vrru AeranbHe 4ocni4)KeHHrr r{boro rrr4raHHfl.

3. B anropeQepari ApKe KoporKo cKa3aHo rrpo po3paxyHKn rracror Qononie 4nn pi:Hzx

Qa: cnonyxz Rb0.B+xFe1.$+ySe2, xoqa B BVCHoBKax raKVfi nyHrr e.

4. B rexcri Al4cepraqii ra anropeQepari :ycrpiuarorbcq crulicrzqsi Heroquocri.

O4Hax, qi :aynoKeHHfl He ropKalorbcs cyrHocri 4r,rcepraqii, He craB/rrrr ni4 cynrHin ii
ocHosHi roro)KeHHq i eIacHoBKV, i ne BrrnnBarorb Ha 3aranbHy Br,rcoKy orlinxy po6orz. Ha

ni4crani BzKnafleHoro BI4Ir{e BBax(aFo, r{o Ar4cepraqifiua po6ora [Ienqonoi T.M. € 3aBeprxeHuM

HayKoBHnr 4ocniA)KeHH.tIM B rany:i Qi:zxz rBepAoro rina. 3a axryanrnicrro reMH, gnricroNr i

o6'euou, HayKoBrann pinHena i sonu3Holo, Ta npaKrr4qHoro qinHicrro Ar4cepraqix <flraHauira lparxu

Ta eneKrpoHHa cHCTeMa Hu3bKoBraruipHzx cr4creM Ha ocuoei :arisa> 3aAoBonbHfle Br4MoraM

<flopr4xy npeICypKeHHt HayKoBHX crynenin>, 3oKpeMa, ftoro nyHKTaM 9, I1,, L2, a raKox(

BI4MoraM MOH YxpaiHu Ao KaHAr4AarcbKHX Aprcepraqifi. Anrop Ar4cepraqii, IIIenqoBa TerqHa

Mzxolaieua, 3acnyroBye rpl4cyAx(eHHs HayKoBoro cryneHs KaHArzflara Qi:vrxo-nrareMarr4qHzx

HayK:a cner4ianrHicrro 0L04.07 - Qi:zxa rBepAoro rina.

OQiqifiHnfi onoueHr:

AoKTop Qi:vrxo-nnaTgMarnqHr,rx HayK,

npoQecop, 3acrynHr4K Ar,rpeKropa 3 HayKoBoi po6oru
i g nxo - r e xHi qH o r o i n cu4ryry HkrsbKr4x re Mn e p aryp

iueui E.I. BeprciHa HAH YxpaiHz
fpeuuen feHHagifi €ereFroBr4q

fli4nzc fpeuueea f. €. 3acB
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