
Biaryn
o{riuifiuoro orloHeHTa

Ha Ar,rcepraqirc Ko6:ap Ipunu llannieHi <MarHiroupyNui BJIacrI4Bocri ny:lxo3oHHl4x

cl4creM Ha ocHosi 4f- m 3d-veralie>,
ulo rroAaHa Ha sAo6yrrr HayKoBoro cryneHr KaHAr4Aara Si:raxo-MareMarl4qHl4x HayK 3a

cneuiangricto 01 .04.07 - Si:rEra rBepAoro rina ( 104 - @i:nxa ra acrpoHovrir)

[racepraqifiHy po6ory KoSsap lpunu llanninni Ha reMy <MarnironpyNni

eracrr4socri By3bKo3oHHHX cr4creM Ha ocsoni 4f- Ta 3d-naeranis) rpl4cBqr{eHQ

AocniAxeHHro BrrJrHBy cKnaAy, TeMneparypl4 i rracxy Ha BJlacrusocri ra oco6lusocri

noeeAiHrr4 eneKrpoHsoi ra lrarsirnoi niAcr4creM By3bKo3onuux 3d- i 4f-vreranie i

sanisoeNaicHl4x BI4coKoreMneparypHHX na4nponiAHurie. B pO6Ori npoBeAeHo

nopieurnsruuit aHaris eKc[eptrMeHT€uIbHI4x [aHvrx, orpuMaHplx 3 TeMneparypHl4x

3aJrexHocrefi uaruirnoi cnpzftHrunnocti, i reoperuqHl4x po3paxyHxin, nponeAeHl4x 3

Meroro BH3HaqeHss qi6socri erexrpoHHl4x craHis no6nraey pieHr <Depui. Ha ocHoei

orpr4MaHr4x pe3ynbrarie :po6neno ptA opl4riualsHllx ezcuoexiB rrpo BIIJII4B TI4cKy,

crpyKrypq i cxna4y Ha o6r',,riuni esaeN{oAii ra 'tvnv varsirsoro BnopqAKyBaHHt,

crpyKrypsi uacrnnocri ra B€ureHrui crasu 3d- i 4f-rvreralie, rpo BnnI4B crpyKrypHoro

[apaMerpa Ha oco6lnnocri varuiruoro ra Ha4nponiAHoro crasin B AocniAxesux

i Hrepira eraJIeBI4x c [onyKax.
Tervra Ar4ceprauifinoi po6oru niAnosiAae cneuialruocri 01.04.07 - Si:r'rr<a

rBepAoro rina (rpyua cueqiamnocreft 01.04 - $i:raxa), ocxirtru uicrurb pe3ynbrarll

eKcnepr4MeHT€urbHr4x i reoperur{Hux AocliAxeut uloAo BnnI4By reMneparyp14,

uarsirsoro rroJrr i rHcxy Ha SisnuHi eracrueocri KoHAeHcoBaHoro cepeAoBHIIIa 3

BcraHoBJreHHr ocoSlunocrefi xisernqHux npoqecin, oSynaoeleHnx III4M BTIJIHBOM'

Arcryalruicrr reMu. IHrepveranesi cnonyKl,I Ha ocHoBi ey:rro:oHHl4x 3d- i 4f-

Naerarie noloAirorr yuixalrurav noeAHaHHtM TpaHcnoprHI'IX i vraruirHl4x

BJracrr4Bocrefi, nos'qgaHr4x 3 rrorBoro $a:onrzx rrepexoAip, qxi Moxyrb [IpI43BOAI4TI4 Ao

sNaiHra rr4ny nponi4nocri, uoxni naarsirsoBrloptAKoBaHoro a6o HaAnponi4Horo craHie s

o6lacri Hr43bKr4x reMneparyp npu sN{iFIi :oeHiurHix napaMerpin cracreMH, raKHX flK

Tr,rcK, TeMrreparypa a6o cKnaA. BraxopracraHHt Bl4coKofo rl4ci(y e $israui reepAoro rina

e oAHr4M a yuixalbHr4x MeroAis BI4Br{eHHt $i:Hunnx gracrl4nocrefi cepeAoB}ItII,

eracrr4nocri flKr.rx 3aJrex{arb eia ix erexrpouHoi 6y.uonra. Maruirni eracrHeocri

veralin o6yuonneni ix eJreKrpoHHoro crpyKryporo. BuvipronaHHt lraruirHprx

xapaKTepr4crgK veraliB niA rzcxonr e nafi6inuu iH$oprraarI4BHI4M MeroAoM BI4Br{eHHq

uarHiruHx BJracrr,rBo c1:ek, Bl4xoAtqr4 3 Toto, tqo naiNaronrua siAcraHr BH3Har{ae

ocHoeHi xapaKTepvervKzr eHepreruqHoro cueKTpa P,'lexrpouin nponi4uocri.

TeoperHuuufi onzc eHeprerr4r{Horo cneKTpa s ximKicHI4M BI43Har{eHHqM ulinrnocri
eneKTpoHHlrx crauin noSnn:y pinirr @epruri Ao3Bonte Ha uixpocxoniunolty pieui

BcraHoBr4Tr4 ocHoBsi uexasi:uu, qxi slagFlaqarorb uarurirui Ta eneKTpltqui sracrueocri
iHrepver€ureBux cnonyK Ha ocHoBi 3d- i 4f-neranie. Bce qe ceiA'{Iarb npo axryallHicrr
rpoBeAeHl4x B Al4ceprauifinifi po6ori HayKoBIIX AocliANeHs.
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Biqnoni4uicrr reMr ancepraqii HayKoBr.rM nporpaMawta, TeMaM i
3aBAaHHflM npiopurerHr.rx reMarr.rK cy.racuoi Hayr(u. {racepraqiftua po6ora
BrrKoHaHa B @iszxo-rexHi.{uouy iucruryri uu:rxr4x reMrreparyp irnr. E.I. Bepxiua HAH
Vxpainra (na. Xapxin) ni4nosiAHo lo qinefi i saeAanr 6roANerulrx nporpaM HayKoBo-

AocriAnux po6ir 3 aKTy€urbHp{x Hanpauin SyHAaMeHranbHHX i npuxra4Hr4x HayKoBr4x

AocniAxenr HAH Yr<paiuu, nor{r4Haro'tu s 2007 poKy uo renepiurHifi .rac.

CryniHr, o6rpyHronanocri HayKoBHx noJrolneHb i ocuonuux nucuonrcin,
gocronipuicrr i HosrdsHa orpuMaHr.rx pe3y.nrrarin. OrpunaaHi pe:ylrraru, spo6leui
BI4cHoBKI4 i nayxoni roJrox{enHr Ar4cepraqifiHoi po6orra e noeuifi ruipi o6rpyHroeaui,
ocriruxz e pe3ynbraroM nopinnrnbHoro aHani:y AaHnx Br4coKororrHr4x

eKcnepr4MeHTaJrbHr4x MeroAHK rro BH3Har{eHHro crpyKTypHr4x i varHiTHHX
eracrl.Isocrefi Ta AaHlaX cyqacHI4x reoperr4r{Hr4x NaeroAis po3paxyHKy :ounoi
crpyKrypn iurepnreraJreBr4x cronyK. Orpravani pesynrrarv npoftruna naaifisy
anpo6aqiro y srarrsAi 12 AonoeiAeft, spo6reunx Ha 12 naiNuapo4uux HayKoBr4x

xon$epeHqisx. Bi4cyrHicrr nporr.rpi.r rpu aHani:i orpuMaHr,rx pe:ylrrarie 3

icuyrovnua cyqacHHMH yrBreHHqMa $i:raxa rBepAoro rina Ao3Borqe :podHrn
BrrcHoBoK npo ix 4ocronipHicrr. Hoez:Ha pesy,rrrarin ni4reep.uxyerbc{ Tr4M, ruo
6inrruicrr 3 Hr{x orpLrMaHo Bneptue.

Crpyrcrypa Aucepraqii, iT 3aBepmeuicru i eianoeiArricrs rl.ricry
anropeQepary ocHoBHHx iaefi i sucHosrin gucepraqii.

fracepraqir cKraAaerbcs : auoraqii, nepenir<y yMoBHux rro3Har{eHb, Bcryny,
trrecrl4 posginin, eucuonxie, crII4cKy Br4Kopr4craHVX Axepen ra oAHoro AoAarKy.
Ocsonsnfi rexcr Al4ceprauii npe4craBJleHo ua 114 cropinxax. CnucoK BuKoprzcrasoi
nireparyppr cKIIara€rbcr s 172 uafilaeuynasr. llonuufi o6csr po6oru craHoBr4rr 138
cropiuorc.

V ncryni e[rraAeHo aKryarusicrr reMr4 AnceprauiT, se'l:ox ii g HayKoBr4Mr4

nporpaMal,ru, cSopMynboBaHo Mery ra 3aBAaHHq AocriA)rceHHq, HayKoBy HoBr.r3Hy ra
npaKTHrIHy qinuicrr orpr,rMaHr,rx pesyrrrario, eiAsHaqeFro oco6uqnfi BHecoK

:4o6yeava, HaBeAeHo pe3ynbrarn anpo6aqii Hayronnx AocriAxeHr i crpyxrypy
4acepraqii.

y repuroMy po:giri <<Erccnepl{MeHTaJrbrra rexuirca ra MeroAr{Ka
auuipronaHb>> HaBeAeHo vero4itxy Br43HarreHHs uarniruzx BJracrr4Bocreft
iurepvera-[eBl4x cnonyK Ha ocHoei nuuiproeauur reMneparypHr.rx garexnocreft
naaruiruoi cnpIafiHtrJlhBocri nia BprcoKHM rt4cKoM [o 2 x6ap B uprpoKovy 4ianasoHi
reMneparyp T : 4.2 - 350 K i naarurirHr4x norin ao 50 rcE. MaruironpyNui sracrneocri
raAoniuiro 6yno AocniAxeso reniraqifiHoro MeroAoM. Aocnilxenns varniruux
BJlacrl4Bocrefi pevoBHH 3 pi:urarrra rI4IIaM14 varuirsoro BnoprAKyBaHHfl 6ytu npoee4eHi
3 BI4KopI4craHHflM Ha4nponiAHoro KBaHroBoro SQUlD-varuirouerpa. fIpH enn.{eHHi
varHirsnx eracrneocrefi apasrcie, rqo 3HaxoArrbcfl B trapaMarHiruovy craui,
Br4Kopr4croByBann MeroA @apager.

Bnlrus rncKy Ha rtarsirHi sracrr4nocri 3oHHr4x aurn$epoNaarnerprxis RB4,
RT4AI8 (R : Sc, Y, La, Lu; T : Fe, Mn, Cr), YCo2, FeSe, FeTe u FeSel_*Te* 6yno
AocliAxeHo 3a AonoMororo varuiroverpa MasrHr4KoBoro rr4ny. llpu nuguaqesui
BnnHBy Bl4coKoro rl4cKy Ha varnirni aracrreocri epasxin BuKopr4croByBaJrr4
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ra3orrotri6nraft renifi uia rr4cKoM Io 2 x6ap. /{nx nux:rroqeHHfl BrInuBy na varuiruy

cnpuiiuxunnicrr KoJrHBaHb reMneparypu B npoqeci :6inrureHHq a6o 3MeHIIIeHH'

,".*y, nrauipronaHHq niA rr4cKoM 6yrw euxoHaui n peNHui sixcoeaHnx reMrleparyp'

Birurninsoro OcO6rtnsiCrrc KaMepI4 BHcoKorO TI4cKy € T9, UIO tr'lexani'{Ha \aCTvIHa

*rarnirouerpa po3TarxoByerbr" 6.rnoaepeAHbo BcepeAI4Hi ualiulpra'{Hoi HeuarsirHoi

6apoxaNaeptr, ulo AO3BOISC Br4KJrrOqlrTI4 BHeCOK KaMepI4 i noe'q:aF{i g Hero noxH6xu n

envipronauufi cHI.HaJr. llpo el4coxi rexni'{Hi xapaKrepl'lcrHKH MaflTHI4KOBO|O

uaruirolrerpa cni4qaru Aiaua3oH rr4cKin 0 - 2 x6ap i reruneparypnnfi iurepnal 20 - 300

K s eiAHocHoro noxu6xorc eralriproeaHHs crlpl4fiHsuusocri, uro He nepeBuulye 0'05%'

V apyronry posli.ni <Bn.rrue rucKy sa uaruirHi sracrusocri raAolisiro>> Ha

npurna4i 
- - 

raAoniHiro rpoBeAeHo eKcIIepI4MeHraiIbHe AocIiAxeHUq B[nHBy

riApocrarur{Hofo Tr4cKy Ha varHirny cnpufiuxuueicrb x QepouarueTllKa B

.,upu*u."irnifi Sa:i. Ha uilcraei aHari:y eKcneprMeHraJIbHZX 3aJlelKuocrefi uaruirHoi

cnpwiruu;1nsocri nolixpracrarti'{Horo Gd (99'9o/o), vuwripfHux MeroAoM Oapager n

TeM[epaTypHoMy iHrepnarri 2g5 - 365 K BI4UIe TeMnepaTypl4 Kropi Tg : 293 K,

Bu3HarIeHi napavrarsirua reMlleparypa Kropi 0 : 295 K i eSexrnlsuit naaruirsuft

MOMeHT raAoninirc Feff : 8.1+0.1 pu. 3 eKcnepI4MeHraJIbHI4X SaIeXuOCrefi X(P),

euvipxHrax nesirallifiHoro MeroAoM uig rI4cKoM P Ao 1'6 x6ap rpu SixconaHltx

reMreparypax T:325,5,333.5 \ 352.1 K orpuMaHo eKcnepl4MeHrarlbHe 3HaqeHHfl

sNaiHIa o6'eMy o = 0.8oh npra $epouarsirsoMy BrloprgxynauHi raAoniniro'

Tperifi porgi.rr <<Oco6nueocri marHiruux BJracrlteocrefi rerpa6opraais RBa

(R = Sm i V6;. nqeKTn rr.rcKy>> rrpr4cBqqeHo BI4Br{eHHro MarHirurax nracrneocrefi

,.rpu6opHain piaxicHoseNaeJrbHr4x vreianis RB+ (R : Sm i Yb) i nnnraay rl4cKy Ha ix

MafHeTr43M. BiAXUnenug eil NrouoroHHoi galexHocri napaMeTpa xpncra:rivnoi

peurirxra RBa 3 pocToM fiopflAKoBoro HoMepa pigxicHo:eMeJlbHoro eJIeMeHra

tnoctepi.a€rbcq tis rerpa6opH4ie qepiro, cauapiro ra irep6iio, uo MoxJII'IBo

non's3auo s eiAxr,ureHHrM BaJreHTHocri R-ionin nia rpHBaneHTI-Ioro craHy. Ha ocnoei

aHani:y reMreparypHr4x 3aJrexHocrefi suue reMneparypu Heen" ]'t 
: 23 K Anq smB+

BCraHoBJreHo, uo BHecoK B HraruirHy cnpufiurunnicrr, rerpa6opwna aawapiro eia

rrapaMafHerl{3M Ban-@neKa e AoMiuyrovrav. Ha silNtiuy ei4 rerpaSopvila aaMapirc n

cnb,'yui ybB4 irep6ifi Molxe nepe6ynaru B crasi :^aiurauoi eareHrHocri.

ExcnepnveHraJrbHo Br43HaqeHr.rfr eSexruwruir MoMeHr irep6iro ferr 
: 4.05 ps BltrflBlflBcfl

3HaqHo HI,IXqe uar1rifirofo MoMeHTY lrefr 
: 4.54 ps ioHy Yb"' B po6ori [oKa3aHo' u]o

raxa pos6ixnicrr roB'q3aHa s nepe6yBaHHtM 20oh iow\n irepSiro B ABOBaneHrHoMy
_a

crasi yb2* 3 HynboBHM MarHirsuv MoMeHToM, rrlo siAuoeiAae 3araJIbHlI4 cepeAHll4

BaJreHrHocri irep6iro B crroJryqi Yb2 8*. BucHoeoK rrpo nepeBaxHuft eHecox e uarHiruy

cupufiuxrnusicir SmBa nia napaMafHerrr3My Bau-@nera i :naxoAxeHHq .oaQrvrH*

ionis irep6iro e craHi ."r*."oi BaJreHrHocri n cuonyui YbB4 6yno ni4rnepgxeuo

er.rvripavru uaruirsoi cnpufiHrultsocri niA rucxou'
y qeTBepTonay posai.ni <<EQerrr,r riApocraTutlHofo TlIcKy IIa naaruirui

BJracTr.rBocri i enercTpoHHy cTpyKrypy cIloJIyK RT4A|8 (R:.sco Yo La, Lu;.T = F€,

Mn, Cr)> AocniAxeHo BrrJrr4B ri4pOCrarr4qHoro Tr4CKy r{a MafHlTHl BJIaCTI4BOCTI C[OnyK

ScFeaAls, YFeaAl3, LuFeaAls, YMnaAls, cecr+Als, LucraAls. BranipronaHHq

reMrreparypHr4x garexuocrefi rraaruiruoT cnprafin.arrl4Bocri x(T) nonixpracraliquux
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3pa3KiB ScFeaAls, YFe4Als, LuFeaAls v YMn+Ala 6ylw npoee4eHi n iHrepnani

reMrreparyp 4.2- 300 K : nraxoprrcraHHrM SQUlD-rr,raruirouerpa. Bci 3€ule)I(Hocri X(T)

Arq RFe+Als Marorb MaKcr4MyM rrpr4 reMrleparypi 6rusrxo 100 K, ruo siAnoeiAae

reMrreparypi Heenr TN. Ha eiaNainy nia RFeqAls xapaKrepHoro oco6rusicrrc cronyK

RMnaAls e He rilrt<u ei4cyrnicru naarsiTHoro BrIopflAKyBaHHq, a fi HeMoHoroHHa

TeMrreparypHa sarexHicm cnpufiHxuueocti, Beilp{qlrHa qxoT Ha noptAoK MeHIue

cnpufiuxuHnocri 4nx MeaAls. AocriAxeHHq BrnHBy rl4cKy P lo 2 x6ap ua varuirHy

cnprafiuauusicrr 6yno rpoBeAeHo 
^nfl 

:pasxin YFe4Als, YMnaAls 14 CeCraAls 3

Br4KopHcraHHrM nraruirolrerpa MarrHr4KoBoro rl4tly upn SixcoBaHHX reMneparypax T
: 78,150 i 300 K. BiAnoqra uoxu6xa euviprceaHb He nepeBnulyBaila 0.1%.

Hanpraxinqi po:Ainy npoBeAeHi po:paxyHKll elercrpouuoi crpylcypl4 3

Br4Kopr4craHnrM uolusixoBaHoro perxrnnicrcbKoro MeroAy niHeapnsoBaHux MT
op6iranefi 3 rroBHprM uoreHrlialov (FP-LMTO) i rvrero4y rineapra:oBaHl,Ix npl4eAHaHl4x

frJrocKr{x xBr4Jrb 3 rroBHHM noreuqialou (FP-LAPW). 06rr,tiuno-Kopen{qifruwir

uoresuian BpaxoByBaBcr qK B paMK ax s,altwxeHHt JIoKaJIbHoi ulinruocri (LDA), rax i
e Ha6ruxenui ysararrbHeHoro rpagienra (GGA) reopii Synx(ioHala ulilrsocri (DFT).

Arq po:paxynrie eneKrpoHHr4x crpyKryp cnonyK RT4AI8 6ytw nnxopltcraHi

po3KnaAaHHq ro c$eprzuHraM rapMoHixaNr SasucHlIX xBI,IJIboBI,Ix Synxqifi ncepe4raui

"muffin-tin" c$ep ri s6epeNeHHqM 3Har{eHb roJloBHoro n i op6iranrrroro I KBaHToBHX

r{r4ceJI, eiAnosiAHllx sosFlitusi rra elexrpoHHI4M o6oloHox aroNa i e.

B paMKax NaeroAie DFT po3paxoBauo ererrpouuHfi crleKrp i vraruriruy

cupuffuruusicrr cronyK B napaMarHiruifi Qa:i ra ix noee4iuxy npl4 napiaqixx

uapanlerpie peurirxu. OrpntraHi pesyruraru BKa3ylorb Ha 4ovinyrovufi BHecoK B

rrlarHiruy cupufiHxuusicm Anr cnonyx RTaAla eiA odvrinno-rocl4ileHoro cniuoeoro
rrapaMarHerr43My ra Ha aHoMaJrbHo BenI4Ky Benl4qt4Hy naaruiroo6'evsoto e$exry n

cr4creMax RMnaAls i RCr+Als. Pospaxyuxoei 3Har-IeHHq 4o6pe y3roAxylorbct 3

eKcnepr4MeHTarbHr4Mr4 AaHr4Ma rraaruirsoi cnpnftnqrrlaeocri ra if sarexHocri eia

rr.rcKy, rqo niArnepA)Kye npra4aruicrr DFT-MeroAy AJII orucy MarHerH3My cKJIaAHI4x

iurepuer€uleBl4x cnonyK 3 d-Naeranie.

fI'qrrfi porqin <<MarHiroo6'euuufi e{ercr s o6vliuHo-rocuJleHoMy 3olrHoMy

rrapaMarHerr{Ky YCo2>> npucBrr{eHo Br4Br{eHHro Maruirsux BJlacrl4Bocrefi i B[npIBy

Tr4cKy ua rr,rarHirHy noBeAiuxy o6rtaisuo-nocuJleHoro 3oHHoro napaMarHerl4Ka YCo2, n

qKoMy cnocrepiraerbc.fi MeraMarHirnr,rfi Sasoeufr nepexi4 KoJIeKrI,IBisosauux

erexrpoHie B Sepovrarnitry Sa:y B uarsiruux tlorqx 70 Tn. Atrs qiel cnonyxra

xapaxrepni cr4JrbHa reMrreparypHa gaJreNHicrr uarHirsoi cnpr.rfiuqrrnBocri X(T) 3

MaKcr4MyMoM rrpr4 T : 230 K, neluxr.rfi varnirocrpuxqifiwufi eQexr ra cvITbHvrfi enrplr
BT4COKO|O rr4QKy ua Srt4iny fioro Naarsiruux BJracrnsocrefi. BiavrisHoro oco6lnnicrro
qiei iurepuerareeoi c[onyKr4 e eKcr]epr4MeHTaJIbHe BI4tBJieHHq Qepovaruiruoro
ynoprAKyBaHHt B rIpI4rIoBepxHeBrIX uapax MoHoKpl4cralin YCo2.

AocniAxeHnq BnnHBy rr4cKy Ha nraruiruy cnpufiuruneicrr YCo2 6ytu
npone4eui : Br4KopHcraHHrM uarnirouerpa MaqrHuKoBoro ^rvrtry. 3riluo 3

Teoperr4r{HvrMvr po3paxyHKaMr4, 4ouinyrcr{I4M BHecKoM B varui'ruy cnpufturuHsicrr
YCo2 e o6nainno-nocr4ireulrfi cniHosvir napaMarHerl43M llayli. BnacniAoK BeJII4Koro

eSexry o6rraiugoro rocl4JreHHt crlHoBoro napaMarHerl43My BeJII4r{pIHa
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cupr4fiHrrnlrBocri rrporBnqe cr4nbHy 3aJrexHicrb BiA rlapaMerpa Kpt'Icrani.{Hoi peruirxu,

uo Moxe Br4KJrr4KarH noqBy $eporraaruirsoro ylopqAKyBaHH-s B npI4noBepxHeBHX

uapax MoHoKpr4crarie YCo2, B rKr4x crocrepirarorbcq icrorsufi po3KI4A lrixarouHlzx
eincraHefi.

B po6ori Anr crronyxu YCo2 eKCrrepHMeHraJIbHo BHtBJIeuufi uarsiroo6'euuufi
e$exr npu riuqeBr4x reMneparypax. Buxopucra:auk a po6ori pe3ynbrar AeTaJIbHHX

po3paxyHxin uarniroo6'eusoro e$exry n YCo z fipv T : 0 K tae 3HaqeHHfl dln1,/dlnV :
15 * 2, ruo 4o6pe y3roAxyrorbcq 3 eKcnepr4MeHroM i ni4rnepAxye nprl4arHicrr
Br4Kopr4craHvrx HaeroAie 3oHHoro ni4xo4y Ant onl4cy MarHerI'I3My MeraJIeBI4x cl4creM,

6rusrxux 4o Qeporraarsiruoi necra6ilrsocri.
IIIocrHfi porgi.n <Auirorponiq MaruirnoT cnpr.rfrunrrtraocri Fe1*rTe. Brue

TncKy Ha naaruirui eracrueocri crroJryK FeSe i FeTe>> [pl4cBtr{eHo BI4Br{eHH[o

Iraruirsnx Bracrueocreft ciNaeficrea Bl4coKoreMneparypHIIX sarigoeNaicHl4x

Ha4nponi4uzxie FeSel-*Te*. MaruirHi eracrueocri :pasrin 4ocnigxyBarvr Ha SQUID-
varuiroverpi B reMrleparypHoMy inrepeani T : 4.2 - 300 K. ,.{nr :pasxin FeSe

Hagnponi 4rtuit, nepexi4 BprrBJreHr.rfi e Aiaua3osi renneparyp 6 - 8 K. Ha reMreparypHifi
galexHoc:ri X(T) MoHoKpr4crarry FeTe y HanpflMKy varuirHoro roJlt H ll c-nici
oco6nlrnicrb rlpz T : 70 K roe'qgana s A@M rI{rIoM ynopf,AKyBaHHfl.

TevneparypHa :alexsicrr uarniruoi cnpufinrrJlr4Bocri X(T) MoHoKpI4craJIa

FeSe, rxa nuuipfl:narrpv pi:Hrax HanprMKax uaruiruoro nort, csiAql4rb rlpo HaqeHicrr
aHi:orponii uaruirulrx BJracrr4Bocrefi. llpu AocniAxeHui naaruiruoi anisorponii
MoHoKprrcraliquux :pasrin Fe1*rTe 6yno BcraHoBJreHo, ulo rlpll upouixnoi
KoHrleHrpaqii sarisauig6yuaerbcq sNaiHa 3HaKa auisorponii 6es :uiHu if eerlaquHl4, Ir1o

Br4KJrprKaHo sNaiHoro HanpflMKy Ber{ropa aHrnQepoMarHerl43vy eig HarptMKy B3AoBX

(ab)-unoulvrHu ro HanptMKy B3AoBX c-Blcl.

[ocni4xeHH{ MarHirnoi cnpufiHruzsocri niA rucrcoM .{o 2 x6ap rpoBoAllnu
npr4 Sixconauux reMrreparypax 78 i 300 K 3a AoroMororo MatrHuKoBoro
rrranrirouerpa. ExcnepuueuramHi 3aJrexHocri cnpnfiurrJrr4Bocri XG) Anq FeSe i EeTe
cpiA.raru npo icuynaHHr eSerry BeJrr4Koro rro3r4TprBHoro 3pocraHHq cnpltftnruIzeocri
rro rr4cKou dlnl/dP rrpr4 Hr43bKr4x reMrreparypax. iltrs ananisy eKc[epI4MeHraJIbHI4x

AaHHX 6ytu Br4Koprrcrani pe:ynbrarr4 po3paxyHrie cniHoBoro ra op6iranrHoro exraAie
s NaarHirHy cnprafiuqrrueicrr, rpr4 rlboMy opSiranurufi eHecoK craHoBrls 6rHsrxo 150lo

eiA saranrHoro 3HaqeHHs rrapaMarHiruoi cnpHfruauzeocri rrs o6ox cnonyK.

filt z'tcyBaHH.s naexanisN{y cltnbHoro 3pocrattfl uaruirHoi cnpzfinqrrHeocri
crronyKr4 FeTe niA rncr<on 6ye rpoBeAeHuit ananiz e$erry BnnprBy rucKy na :niHy
o6'evy eJreMeHrapnoi xortaipxn V i crpyxrypHoro napaMerpa Z, siAnoniAHoro Ao
siAcraHi Fe-ruapy ei4 Te-urapy. 3rraiHa tapaverpa Z niA rucrov roqcHro€ ilosBy
Benr4Koro rro3rrrrrBHoro 3Haqeunr dlny'dP.

Bci ocuosHi eucnoBKr{, nrci :po6reHi e Arceprarlii, orpunrani sAo6yBaqeM
Brreprue ra B nonnifi naipi ni4o6paxeui B ony6nixoBaHux po6orax. Cepe4
ocHoBHrrx Br.rcHosKie oco6.nuny Hayr(oBy suauyuricru na6ynarorr nacrynni
pe3yJrbTaTr:

BcraHoereHo a6epexeHHq BaJreHTHoro craHy iosa Sm'- niA Tr4cKoM Anr crronyKr4

SmBa. BHqe,reHo eerr4rHfr AoAaruufi e$exr rr4cr(y ua varHiruy cnprafiuqrrzBicrb



6

cnonyKrr YbB4 3 npoMixHoro BaJreHTHicrro Yb"*, rqo cBiAr{zrb xpo 3pooraHH,
BaJTeHTHOCTi Yb niA rUCxoru

BIAqSTeHO BenlIKHfi rUaruiroo6'etruwi,t esexr Anr c[onyxra YCo2, rrlo 3yMoBneHnfi
3HaqHr4M O6lrisuHna [ocprJreHHrM crriHoBofo tlapaMafHerr43My.

- ExcnepHMeHTaJIbHo BI4-f,BreHo serruKnia roAarHraft eSexr rr.rcKy Ha varniruy
cnpufiuruusicrr cronyK FeTe i FeSe B o6nacri Hr43bKkrx reMneparyp, uo
o6yuonneHufi 4oirliHyrouHv uexasigr,rorrr sNriFra uia rr4cKoM nnyrpirunboro
crpyKrypHo rrapaM erpa Z.

3a sN{icroNa i uayxoeoro rlinuicrro 4zcepraqir e 3aBepueHrrM HayKoBr.rM
AocliAxeHHtM. 3rnlicr aeropeSepary eilnoeila€ ocHoBH14M iAenv i ehcHoBrcie
4ucepraqii.

floeuora BrrKJIaAy orpuMaHux perylurarin i rpo6leuux sncHoercie B
ony6ninoBaHtrx po6orax. BveqeuHr ony6nixoBaHax :4o6ynaveu HayKoBZX po6ir
Ao3Bonqe spo6zru BHcHoBoK, ulo orpralraHi pe3ynbraru i c$opvylroeaui B

Al4cepralriitttiir po6ori BHcHoBKI{ roBHoro vriporo ony6nircoeaui s 7 crarrsx HayKoBr4x
xypHanin, ulo BXoAtrb Ao 3arBepAxeHoro MOH Vxpaiuu nepenixy HayKoBr4x
ny6nixaqifi, e rrcux nonunni 6yru ony6nixoaaHi pe:yJrbrarr4 Ar4ceprarlii. lllicrr 3 ceMr4
ny6nixaqifi BxoAqrr 4o vixuapoAHLrx HayKoMerpprr-rHnx 6az Aaruwx.

Percoueuaaqii uroAo BHKopucraHHq pe3yJrbrarip i Bt4cHoBKin 4r.rcepraqii.
flpaxravue 3Har{eHHr orpr4MaHZX pe3ynrraris rroJrrra€ B Hacl'yrr HoMy :

1) aouilruicrr BHKopLIcraH:nfl euvipronauun 6apur.rFrr4x 3aJrexHocrefi varuirHoi
cnpzfiuruuBocri y napaMarHiruovy craHi r,nfl Br43HaLreHFrr oco6,rasocrefi :naiHz
rraaruiruoro BnoptrKyBaHHq ra reMreparypvr Kropi $epovarHerzxie nia aiero rr4cKy;

2) pe3ynbrarl4 orpHMaHHX eKcnepr.rMeHraJrbHr,rx 4ocni4xeHur uarui.rsux i
uaruironpyxHax BJIacrHBocrefi By3bKo3oHHr,rx ctrcreM treralin i sarisosvicHrax
ua4nponiAuuxis .qo3BoJlflrorb nporHo3yBarv sNaiHz ix lraruiruzx xapaKTepr4crr4K B
eKcTpeM€LnbHr4x yMoBax;

3) pe3ynbrarr Aoclitrxeur rpoqBy ra cninicuyaanHr uarsiruzx
na4nponiAHplx BJlacruBocrefi ua4npoailHtrx cnonyK Ha ocuosi eanisa
nepcrleKTvrBHr4}/ru o6'exraun ix BZKopzcraHHr B rrpvna;Lax uixpoelexrponiqi
cninrponiqi.

3aynaxeHHfl rlo Al,Icepraqii ra aerope$epary. Iloao Aacepraqiftuoi po6ori
BBaxaro ga Heo6xiAHe Br4cJroBvrrvr uacrynui 3ayBaxeHHr.

1. B nepluoMy posgili Al4ceprallii ue HaBeAeHo Kor{clpyKuifiui oco6rueocri
opzriualrHoro SQUID-varuirouerpa, Ha rKoMy rrpoBoAHnHcfl navipronauHr
uaruinrHx BJracruBocrefi e o6racri Hr{3bKHX TeMneparyp.

2. flpe4craBrqroql4 B Alrcepraqii pe:yJrbrarr4 eKcnepr,rMeHTaJrbHr.rx rocnilxreHb
varuiruux BJlacrplBocrefi cronyK RT4AI8, :4o6ynauev 6yno o6naeNeHo [oAaHH fl [aHvrx
rlpo BrInI4B rncKy sa lrarsiruy cnprafiHsuneicrr rilr,rn Anr rpbox cnonyK YFeaAl6,
YMnaAls ra CeCraAls.
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3. V lracepraqii He o6roeoprororbcr MoxJrr4ni npravuHr BkrflBIteHoI sN{iul4 3HaKa

noxiAHoi cnpHfiuauunocri ro rrrcKy Anfl cronyxu FeSe rpu repexoai sia HI43bKI4x

reMrreparyp Ao xilrsarsoi reuueparypu.
4. y poe4inax BJTacHHX Aocrirxesr 3aHaAro 6araro ra6nurlr i ltamouxin,

in$opuauis, Ha.rrKrrx inoai Ay6nroerucr.
5. lIpH Br4KnaAeHui nrarepiany :a reKcroM Ar4ceprauiT nrarorr rvricue uesHa.IHi

o[r.rcKr4 Ta oKpeMi cruricrraqui nonrurxu.
Ane :po6leni 3ayBalr(eHHr crocoBHo Ar4ceprarril Ko6:ap I.lI. He crocylorbcf,

cyruocri Anceprauii, ue craBJrrrb nia cyvrnie iT ocHoeni no,roxeHHfl i sl4cHoexl4, Ta He

BrrJrrrBarorb Ha 3afaJrbHy Bl4coxy oqinxy po6oru.

BucHoeoK rpo silnonilHicrn luceprauii rcpurepinm, BcraHoBJreHnM
flo.noxesHqM rpo ropflAor( rpucyAlr(eHHq HayKoBHx cryrreHie. Fepyvl4 Ao yBarl4

Bce Br.ruleBprKJraAeHe, BBalKaro, uo 4ncepraqir <MarHironpyNni eracrusocri
By3bKo3oHHr4x cucreM Ha ocHoei 4f- ra 3d-vreranie) e rcnani$ixaqiftuoro HayKoBoro

po6ororo, uo ruicruru noei HayKoBo o6rpyuronani pe3ynbrarr4 rrpoBeAeHl4x

a4o6yrauevr 4ocri4Nenr, Ta B qxifi Ha niAcraei Br4KoHaHr.rx aBTopoM

eKc[epr4MeHTaJrbHr4x ra reoperurr{Hr4x AocriAxeur posn'xsaue 3aBAaHHt IIo
BcraHoBJreHHro saxouoN{ipuocreft sn'rsxy varuirorpy}KHrrx eracrueocrefi 3

eneKrpoHHoro crpyKryporc Anr KJracy By3bKo3oHHprx cronyK Ha ocHoBi 3d- ra 4f -
ereNreHrie, ulo rroBHoro nipolo siAroeiAae sraNaoraM rr. 9, 11 <llopr4rcy npHcyAXeHHt
HayKoBr4x cryneuin i upaceoeHHr Br{eHoro 3BaHHq crapuoro HayKoBoro
cninpo6irHuKa)), 3arBepA)KeHoro nocraHoBoro Ka6inery MiHicrpie Vrcpainra eia 24
rrr4rrHr 2013 p. j\b 567, a ii anrop Ko6aap IpuHa llasrisHa 3acnyroBye Ha rrpr4cyAxeHHt
HayKoBoro cryreH-s KaHAZAara Si:uxo-MareMarr4qHr4x HayK sa cueuiarusicrlo 0 1 .04. 07

- Si:raxa rBepAoro rira.

OSiuiftnrzfi oroneur,
nponi4Hraft nayxoeufi cuinpo6irHzr nia4iry Sa:onux reperBopeHb

f oneqrxoro $isr,rxo-TexHlr{Horo lHcrr4ryry
iu. O.O. fanrina HAH VxpaiHu,
AoKTop $i:uxo-rrareMarr4r{Hr{x HayK, .

crapruufi uayxonnff cninpo6irnux

flilnrac llaulesxa Oner<cis

O.B. llaureHKo

B.tO. [rrrrarpenro


