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HamBnpoBl,Z:(HHKOBHX XaJIbKOreHIAIB 3 p13HHM THllOM .a:HTIOrrbHOro
ynOpSI.L(KYBaHHSI.Ofipana ,Z:(HcepTaHTOMrena zrocnircseas nexorn, y pycrri
OCHOBHHXHanpSIMKiB p03BHTKy 3HaHb, SIKi p03po6rrSIlOTbCH pi3HHMH rpynasnr
<i>i3HKiBB nposinaax HaYKOBHXuenrpax YKpa'iHH ra CBiTY.

MeTOIO p060TH 6yno KOMIIJIeKCHe,Z:(oCJIi,Z:()I(eHIUI<i>i3HliHHXBJIaCTHBOCTeH
ra penaxcauiaanx SIBHl.I..(y xpacranax <pOCCPOPOBMicHHXxansxoreainis 3 pi3HHM
THnOM~OJIbHOrO ynopMKYBaHIUI.

Anania 3Micry naceprauil
)J,HcepTaIJ;ii1Hapofiora MOJIHap 0.0. CKJIa,Z:(aeTbCH31 BCT)'ny, OAHHa'[(IJ;HTH

P03,Z:(IJIlB,,Z:(eCSITb3 HKHX MicTSITb OPHTiHaJIbHi pesynsrara, orpauaai aBTopOM,
BHCHOBKiB i cnHCKY BHKopHCTaHHX ,[()I(epeJI ai 468 HaHMeHYBaHb. )J,HcepTal1,iSI
BHKJIa,Z:(eHaaa 509 cropiaxax, MicTHTb 197 PHCYHKiB i 15 Ta6JIHIJ;b.

Y scryni 06rpYHToBaHo axryansaicrs ra nouinsuicrs TeMH nocnizoseas,
QiTKO cdiopxrynsoaaao MeT)', ,[(eTaJIbHOBH3HaQeHi 3aB,LJ;aHlUI, npenaer i MeTO,LJ;H
,LJ;OCJIi,LJ;)I(eHb,noxasaaa HaYKOBa HOBH3Ha ra npaxrasna l1,iHHiCTb O,LJ;ep)l(aHHX
peaynsraris, HaBe,[(eHOBi,[(OMOCTinpo anpofiauiro p060TH H OC06HCTHHBHeCOK
asropa.

Ilepnnra p03,[(iJI npHCBSJqeHHii poarnany OC06JIHBOCTeH crpyxrypn ra
<i>i3HqHi BrraCTHBOCTi Bl,Z:(OMHX KPHCTaJIIB ciMeHCTBa MelMe2P2S(Se )6.
Ilpoaaanisosaai pisai THnH cerueroenexrpa-raoro, MarHlTHoro ra ioanoro
ynOpSI.L(KYBaHHSIB u.HX MaTepiarrax, ra IX 3B'H30K si CrpyKTypHHMH 3MiHaMH
KPHCTaJIiqHOI rparxa. Y npyrony posnini npencraaneai MeTO,Z:(HorpHMaHIUI
MOHoKpHcTarriB .rarry MelMe2P2S(Se )6, Ta IX BnnHB aa enexrpodiiammi
anacrasocri IJ;HX MaTepiarriB.

CTpiMKHH P03BHTOK cysacaoi enexrponixa rrorpefiye 3MiHH xnacasaoi
aanianpoainaaxoaoi CXeMOTeXHiKH 3 nocryrrosma nepexonosr ,Z:(O
CPYHI(JJjoHarrbHHxeneaearis, SIKi nepenfiaxaiors BHKOpHCTaHHSIpi3HHX <t>i3JfLIHHX
SIBHl.I..(,Z:(rrSisfiinsurenaa ITIBHwo.a:i'i ra fiinsm l.I..(iJIbHO'ixonuearpauii KOMIIOHeHT.
Cepen MaTepiarriB, na OCHOBi SIKHXMO)l(YTb 6YTH crsopeai aKTHBHi eJIeMeHTH
npacrpois <i>YHKl1,ioHarrbHo'ienexrpoaixa, HaH6irrbID nepcneKTHBHHMH e cxnanai
HaniBnpOBi,Z:(HHKOBi xansxoreaizra, aa niarpaaax CTaB)' SIKHX peaniaytorsca
pi3HOMamTHi CPa3H - cerneroenesrpa-rai, <t>epOMarHiTHi, cerneroenacraxai,
cynepionni ra pisaoro rany MeTaCTa6iJIbHi CTaHH. Cave B TaKOMY KJIlOl.{i
rrposozranacs nocninxenns, SIKi ni'z:(CYMOBaHO y AHCepTal1,iHHiH p060Ti
O.O.MorrHapa. AKTYaJlbHicTb p060TH BH3HaQaeTbCSIni.LJ:BHl.I..(eHHMiarepecoa no
npofineva cTBopeHHSI Ta KepYBaHHSI BnaCTHBOCTSIMH' HOBHX CKJIaAHHx
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TeMnepaTypHl aanesorocri zuenexrpasuoi npOHHKHOCTl BrraCHHX O~HOBICHHX
cerHeTOeJIeKTpHKiB Sn2P2Se6 3 MeTOIO BH3HaqeHIDI nerpesria xpacranixaoi
CTpyKryPH, 5IKi BH3HatJa1OTb: erpercraaaicrs 3anHCY rennoaoi nav'sri B
necnisaipnia cpa3i; TeMnepaTYPY cpa30BOrO nepexo~ (<I>TI) ztpyroro pony 3
napaenexrpmaoi CPa3HB aecnisxipay CPa3Ynpn resmeparypi T, i na <I>TInepuroro
po.u.y is HC-CPa3H B cerneroenexrpasny cpa3Yrrpa resmeparypi T c; aHoMarrbHHii
ricrepesac TeMrreparypHoi' 3arre)J(HOCTinienexrpaauax BJIaCTHBOCTeiiB HC-cpa3i;
~ieJIeKTpHl1HHHBKJIa~~oMeHHHx cTiHOK y ceraeroenexrpa-raia cpa3i.

lliOCTHH poszrin rrpHCB5Il1eHOpesynsraraa ~OCrri~)!{eHIDI TBep.u.HXP0311HHiB
rnrry (pbySnl-Y)2P2S6 Ta MOHoKpHcTarriB Pb2P2S6. ,l(JI5I ceraeroenexrpaxaax
CHCTeMsnepure nizrrsepnzceao MO)J(JIHBicTb3acTocYBaHH5I Mo~erri EJIIOMa-EMepi­
rpicpcpiTca (ro-nriure, Mo~erri ErrIOMa-KaneJI5I) .u.rr5I06rpYHTYBaHIDI 3MiHH po~y
cpa30BOrO nepexo.u.y 3 .u.pyroro Ha rreplIIHH (To6TO .u.OC5IrHeHIDITPHKPHTHl.JHO'i
TOtJKHTKT) npa 3MeHIIIeHHi renrreparypa no nesaoro 3HalIeHIDI.
3MilllaHi KPHCTaJIH (Pb.Sn l-y)2P2S6 npe.u.CTaBJI5IlOTb HeBrrOp5I~KOBaHy
cerneroenexrpa-nry CHCTeMY, 5IKa MO)J(e 6YTH OIIHcaHa EEr MO~eJIJIIO 3
.u.ecpeKTaMH THrry «BHrra~KOBe nOJIe». IIi~BHlll.eHIDI nienexrpaxaol
crrpHHIDITrrHBOCTi rrpH OXOrrO~)!{eHHi B xpacrani Pb2P2S6 MO)!{e 6YTe rr05ICHeHO
rrpHMyIlI)'BaHIDIM ~O KBaHTOBoro napaenexrpasaoro CTaHYU.HXMaTepiarriB.

Y CbOMOM)' posnini noziaao pesynsrara nocninxenaa cpi3HlIHHX
BrraCTHBOCTeHurapysarax xansxorea-rpocrparia rarry CulnP2S(Se )6. Kpncran
CUInP2S6 c He3BHl1aHHHMnpaxnanox xoniaeapaoi cerueraenexrpa-uroi CHCTeMI1
ra irrlOCTpy€ saransai PHCH KOOrrepaTI1BHHXznmonsaax erpexria y nrapyaarax
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pesyrrsrara nocrnzoseas BnrrHBY KOHTporrboBaHHX ~OMlIIIOK prsaoro THrry na

y TpeTbOM)' p03~lJIl OmlCaHO BHKOpHCTaHl MeTO~HKH .u.OCJIl~)!{eHH5I. . . .
cpi3HlIHHX BrraCTHBOCTeH CerHeTOerreKTpHKIB-HanIBnpOBl~HHKlB, TaKHX 5IK
nienexrpaxaa CneKTpOCKOni5I na HH3bKHX Ta BHCOKHX "lJaCTOTaX, BHBtJeHIDI
nponecis nepeKJIIO"lJeHIDI, a TaKO)!{ cnexrpis KOM6iHaQiIDIOrO p03ciIOBaHH5I.
Oco6JIHBY ysary npanineno BHMiplOBaHHlO Ta crafiinisauii resmeparypa.
ABTOPOM pospofineaaii KpiOCTaT saayproaanoro runy 3 MiKponpoQeCOpHOIO
CHCTeMOIOperyrnoaaans TeMITepaTypH, 5IKa.u.03BOrr5I€BHMipIOBaTH, craoinisyaara
ra 3MiHlOBaTHTeMneparyPY 3 BHCOKOIOTO"lJHiCTIO(±O.002 K).

Y "lJeTBepTOMYposnini nonaao pesym.rara ztocninzceaaa penaxcanijimrx
5IBHII(Y cenreroenexrpaxaia cpa3i xpacranis Sn2P2S(Se)6. B crra6KOMY BHMipHOMY
nom ~OMeHHi rpamnri 3~iHCHlOIOTb KOrrHBaHH5Iaasxono nOrrO)!{eHIDI piBHOBarH,. .
II(O npH3BO,[(HTb~O n05IBH noztarxosoro BKJIa~y B znenexrpaany rrpOHHKHICTb.
TaKO)J( aassxoresmeparypai aaoaanii nienexrpaaaoi npOHHKHOCTi B
cerneroenexrpaxaia rpaai xpacranis Sn2P2S6 ra Sn2P2Se6 cnocrepirarorsca 'ra
n05ICHIOIOTbC5In05IBOIOTa .u.HHaMiKolOnOJI5IpoHiB Marroro pazriycy. TIoHH)!{eHIDI
iOHHOCTI xiMilIHHX 3B'5I3KiB 3HH)!{Y€ erreKTpOH-cpOHOHHYB3a€MO~ilO B cenea
BMicHiii cnonyui, mo np05IBrr5I€TbC5I5IK 3MiII(eHIDI npouecis nienexrpaxaoi
penaxcauii Bi.u.50 K B Sn2P2S6no 35 K B Sn2P2Se6.

Y n'5ITOM)' posnini npe~CTaBJIeHOpesynsrara ~ocrri.u..)J(eHbpenaxcanijinax
5IBHII(B oxoni CPa30BHXnepexonis xpacranis Sn2P2Se6Ta Sn2P2S6. Ilpencrasneai
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xansxorea q,OCq,aTaX. B xpacranax CuInP2S6 6YJIO qiTKO npocrexeao n'ars
rrOJI~pM3an:iHHHxMeXaHi3MiB, HKi BHHMKaIOThY mHpOKOMYnianasoni qaCTOT.
B~BJIeHO nsa q,a30BMXnepexona: ~pyroro pony npa T, :::::248K i nepmoro pony
npM Tc :::::236 K. L(i cnocrepezceaaa nizrrsepzracyrcrs rrepe~6aqYBaHIDf
IIapaeJIeKTp~HMHra cerHeTOeJIeKTp~HMHxapaxrep q,a3~~ BMCOKOl'ra HM3hKOl
resmeparypa i ztaiors rrepme csizrreaas MO)l{JIHBOrOnpoxriscaoro ,[(HrrOJIhHOrO
CTaHY,~KRH icey€ y U.hOMYMaTepiarri. Brrepme orpasraaa q,a30Ba zriarpaxa
xoanearpauis-resmeparypa ,n:~ raepztax p03qJIHiB rnrry CulnP2(SexSI_x)6·
B~BJIeHa Mopq,OTponHa q,a30Ba rpaHR~ Y 3MimaHRX cerHeTHeJIeKTp:HqHHX
xpncranax CuInP2(SexSl-x)6 Mi)l{ MOHOKJIIHHOlO napaenexrprrnroro 'ra
CerHeTOeJIeKTpJlqHRMMq,a3aMI1 si CTOPOHH CUInP2S6 i rparoaansaoio
napaenexrpaaaoio Ta cerHeTOeJIeKTpHqHOlOq,a3aMRsi CTOPOHMCuInP2Se6, axa
cnocrepiraerscs Mi)l{ x = 0.75 ix = 0.8. B iarepaani KOHu.eHTpaI(iHx :::::OJ - 0.75 B
xpncranax CuInP2(SexSI-x)6 peanisycrsca CTaH~RTIOJIbHOrOCKJIa.

BOChMI1Hp03,n:iJInpacsaseao pe3YJIhTaTaMnocnizoseas spacranis rnrry
MeIMe2P2S(Se )6. 30KpeMa ,n:oCJIi,n:)I{eHOresmeparypai 3MiHM nienexrpasrroi
npOHI1KHOCTiTa KpaIO OnTl{qHOrOrrornananas xpncranis CuCrP2S6 B 06naCTi
q,a30BRX nepexonis. OC06J1l1BOCTiTeMTIepaTYPHol3arre)I{HOCTinienexrpaxaoi
npOHHKHOCTi'ra resmeparypaoi lIOBe~iHKMKpaIOnOrJIRHaHH~Y rrpoMi)l(HiH q,a3i
iHTepIIpeTyK>TbC~aa OCHOBinparrytneaas, I..QOrrponixaa q,a3a B xpacranax
CuCrP2S6e aecnissdpaoro. .

Pesym.rara ztocnizrsceas BrrJll1BY MO~Mq,iKau.il xivivaoro CKJIa~ na
penaxcauiiiai asmna B xpacranax Sn2P2S6 nO)J.aHOB ~eB'~TOMY p03)J.iJIi.
JIeryBaHIDI KpMCTaJIiBSn2P2S6MeTaJIaMHCu, Mn, Ag, Sb, ra Te CYTT€BO3MiHlO€
IX enexrporpiaasni BJIaCTHBocTi.OTpHMaHi excnepaaearansni nani ~03BO~Tb
CTBoplOBaTMMOHOKPHCTaJIMSn2P2S63 aanepen 3a,n:aHRMlixapaKTepHCTHKaMH.

B ,n:eC~TOMYposnini nonano pe3YJIbTaTH BrrJIHBY nicnapocrosoi
MO,n:Hq,iKaU.ii"aa q,i3HqHi BJIaCTHBOCTixpacranis Sn2P2S6. Panianiane ({3 i 'Y)
orrpoaiaenas HeJIerOBaHRX xpacrania Sn2P2S6, npasomrrs no CYTT€BOrO
36iJIbmeHIDI ,n:ieJIeKTp:HqHOIrrpOHHKHOCTiTa ,n:ieJIeKTp~HHXBTpaT sa HH3hKRX
sacrorax (10-100 Tn). ,[(aHi 3MiHH€ HeCTa6iJIbHHMH,i ,n:eMoHcTpyK>ThnOBiJIbHY
penaxcauiio Y IIOqaTKOBIDfCTaHnporaroxr 1-2 TH)l{Hrn. Eq,eKTHBHRMMeTo,n:OM
BnJIHBYua q,i3HtlHi BJIaCTRBOcTinocninxyaanax xpacranis cerHeTOeJIeKTpHKiB
BM~BMnaCb~Hq,y3i~ pi3HRX eJIeMeHTiBB 3pa3KH Sn2P2S6.TepMiqHHH sizman Y
aaxyyvi, arsrocdiepi BO,n:HlOa60 CiPKH,n:03BO~€CHnhHO3MiHlOBaTHnposinaicn,
Ta ,n:ieJIeKTpHqHYnpoaaxaicrs 3pa3KiB.

O,n:HHa~u.~THHp03,n:iJI npHCB~qeHOaaanisy MO)l{JIHBOCTeHnpaKTHqHOrO
BHKopHcTaH~ KPHCTaJIiBTHny MIM2P2S(Se)6. B 06'€MHRX BJIaCHHXO,n:HOBicHHX
cerHeTOeJIeKTpHqHRXKpHCTaJIaXrany Sn2P2S6crrocrepiraerscs nepesraxaaas
nonspasanii Y BHrJIMi nonaiaaoi nerni ,n:ieJIeKTp:HqHOrOriCTepe3HCY.Taxe
~BI1I..Qe,nos'asaae 3 q,OPMOlOnoxansaoro rrorenuiany i MO)l{JIHBiCTlOiCHYBaHH~
MeTaCTa6iJIbHRXnenonapaax 06JIaCTeHY ceraerodiaai, MO)l{e6YUf BHKopHcTaHO
,n:JI~p03p06KHrexaonorif nasr'ari fiararopisneaoro THny. Ilposeneai nocnizcseaas
BJIaCTHBOcTeiiKPHCTaJIiBCulnP2S6, na npenaer poasripaoro erpexry i Me)l(i
crafiinsnocri ceraeroenercrpaaaoi rpasa nOKa3aJIM,uto B Ha~ToHKHX3pa3KaX

3



/

. .
Bl~HeCTMaacrymn.

• Iloscaeno aaouanii ~HaMitIHol nienexrpa-raoi CnpM~TJIMBOCTi
KPMCTaJIiB Sn2P2S6 Y 06JIaCTi HH3I,KMX lJaCTOT Ta ~aHO iarepnperaniio
cnOCTepe:>KYBaHMXIX 3MiH aa excnepaaeari, BHXO~jllJM 3 nepe6Y~OBM
XiMilJHOrO 3B' jl3KY Ta npaxoayroxa rpHj{MHHii xapaxrep JIOKaJII,HOrO
nOTeHUiaJIY iOHHMXrpyn B OCHOBHOMYCTaHi; nponeca nepeaecenas sapany
rrpa nepexoni ~O ceraeroenexrpasnoi <pa3M MO:>KYTI,6YTIi npa QI,OMY
nos'saaai 3 ~HaMiKOIO nonapoais MaJIOrOpaztiycy.

• IIojIBY aecnisuipaoi <pa3MY KpMCTaJIaXrpyna Sn2P2S6'ra 3MiHY nOJIO:>KeHRj{
TOlJKMJIi<pmMQjI nOB'asano is nepenopsrysaaaaa rrpocroposoi znrcnepcii
xoediiuicara :>KOPCTKOCTi~AA <pJIYKTyaQiiinapaxerpa nopaaxy, BMKJIIiKaHIiM
3MiHOIOxoanearpanii aociis 3apH~Y aa ~oMiillKOBMX piBHHX; Y CBOIOsepry
XBMJIHxoanearpauii TaKIiX aocim npOHBJIH€TI,CHY KpMCTam Sn2P2S6sepes
ediexr TeTIJIOBOlnau'sri.

• BCTaHOBJIeHo,:rn;o resrneparypana iHTepBaJI iCHYBaHHHaecnisaipaol <pa31i
Y cacreui Sn2P2(SexSI-x)6 B OKOJIiTOlJKMJlitpnnnia (x=O,28) 3aJIe:>KIiTI,sin
illBli~KOCTi OXOJIO~:>KeHHj{ spasxa npa nocninxceaai aHOMaJIiii
nienexrpaaaoi npoHIiKHOCTi; ne BKa3Y€ aa HepiBHOBa:>KHicTI,CIiCTeMMB Qiii
06JIaCTi.

• Iloxasaao.uno TepMo~HHaMiKY 3MimaHMX KPMCTaJIiBSn2P2(SexSI-x)6 MO:>KHa
3a~OBiJII,HOOTIMCaTMB pasncax reopii Jlaanay Y nparrynienai npo JIiHiiiHY
KOHQeHrpaQiiiHY 3aJIe:>KHicTI,xoerpiuiearia Y p03KJIa~i TepMO~MHaMiqHOrO
nOTeHQiaJIY, uro BpaxoBY€ B3a€M03B'.SI30KMi:>K napaxerpaaa nopaaxy i
npY:>KHMMM~e<popMaQjj{MM, a TaKO:>Ksami rapvoaixa MO~AAl(il napasierpa
nOp.Sl~KY·

• B paaxax Mo~eJIi Emosra-Baepi-Fpidnpirca (ro-mime, Mo~eJIi bJIIOMa­
Kanena), iCHYBaHHHTPMKPMTMtIHOlTOtIKMna <pa3oBiii niarparai Y KpMCTaJIaX
rpyrra SnZP2S6, uto onlicy€ nepexizt no ceraeroenexrpa-moi <pa3M,
nOB'H3aHO3 TeMnepaTypHOIO eBOJIIOQi€JOTpliHMHoro nporpirno JIOKaJII,HOrO
rrorenniany (i, Bi~nOBi~HO, <PYHKQiOHaJIYBiJII,HOl eaeprii); ue TaKO:>KMO:>Ke
6YTMHacJIi~KOM ri~pOCTaTMlJHOrOCTMCHeHH.SIlJM3MiHH CKJI~Y Y KpMCTaJIaX
Sn2P2(SexSI_x)6 a60 (PbySnl-y)2PZS6. BMHBJIeHO, uro Ba:>KJIMBapOJII, rrpa
sranaaiii nepetiyztosi JIOKaJII,HOrO nOTeHl(laJIY 'ra nOHBI
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,l1;o tIMCJIa O~ep:>KaHHX B ~McepTaQil OCHOBHMX i Haii6iJII,m BarOMMX
HaYKOBMXpe3YJIbTaTlB, mo Bli3HalJaIOTI, i-i HOBH3HY i axryam.alcrs, MO:>KHa

npMCYTIDI posranyaceaa ~OMeHHa CTpYKTypa. ,l1;oCJIi~:>KeHHjI3 BIiKOpMCTaHHjlM
aTOMHO CMJIOBOIMiKpOCKOnil BI1j{BMJIIi, mo <pa3a n' €30eJIeKTplfllHOrO Bi~rYKY
3MiHlO€TI,CjI aa npOTMJIe:>KHY( 11") na ~OMeHHMX cTiHKaX, uto nizrraepzosyc
opienraniro rronapasariii nepneH~MKYJIjlPHO nJIO:rn;MHi nJIaCTMH.
Ilepenonapasosaai ~iJIjlHKM 3aJIMmaIOTI,CjIcTa6iJII,HMMM npn TOBm;IiHi nrapia 3-4.. , . .,
HM, uro ~03BOM€ CTBopIOBaTMcerneroenexrpasm KOMlPKM naM art Ha~BMCOKOl
:rn;iJII,HOCTi.Ilposeneui ~OCJIi~:>KeHHj{caizrsars npo CYTT€BY pi3HMQIO ~oMeHHol
CTPYKTypMKPIiCTaJIiBCulnP2S6,orpaxanax ia ra30BOl <pa31ira is p03nJIaBY·
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,11;OCTOBipuicTb pe3YJIbTaTiB p060TI1 Ta 06rpYHTOBaHicTb 3po6JIeHHX
BHCHOBKiB rpyHTyIDTbC.H na 3aCTOCYBaHHicyxacaax MeTo.n;iB ,n;OCJIi,D,)I(eHb,TaKMX
.HK: BI1COKOTOqHi BHMipl1 TeMrreparypHO-qaCTOTHHX 3aJIe)l(HOCTeM
enexrponponinaocri ra ,n;iiicHO"i i Y51BHOlqaCTHH nienexrpasnoi npOHHKHOCTi,

. .
3YMoBneHl ,n;OMeHHOIOCTpyKTypOIO, BHKJIHKa€ rr051BYHOBMX penaxcaropis
'ra CYTT€BO 3MiHIO€ nposinaicrs 3Pa3KiB. BCTaHOBneHO MO)l(JIHBicTb
cyrresoro BrrJIHBY aa IX enexrporpiaa-rai xapaKTepHCTHKM IllJI.HXOM
nicnapocrosoi MO.n;H<piKaIJ,ilql1 panioaxrasaoro onpcviaeaas.

• ,n:ocni,n;)I(eHIDI .n;oMeHHoi CTpyKryPH nrapysarax KPHCTaJIiB CuInP2S6
BM.HBJI5llOTbCYTT€BY aanexnicrs nin rexaonoru IX onepscaaas (MeTo.n;OM
xiaixaax rpaacnopraax peaxniii qlf MeTo,n;OMBpizrsoaeaa). BCTaHOBJIeHO,
uro BM.HBneHinpa I.I,bOMYe<peKTI1Ta Bi,n;MiHHOCTiy noseniaui nonspasauii
3Pa3KiB 3YMOBneHi 6iJIbillOlO rrpoBi,D,HiCTIOEP 3Pa3KiB.

• Crrocrepeaceao rrepeMI1KaHH51 nOJI.HpH3al.I,iM y ceraerooasi KPI1CTaJIY
Sn2P2S6 y BHrJI.H,n;irro,n;BiiiHHX nerens .n;ieJIeKTPH'tIHOrOriCTepe3MCY; TaKY
OC06JIHBiCTb rrOB'513aHOis TpM.HMHOIO<pOPMOIOJIOKaJIbHOrOrroreauiany, ne
MO)l(JIHBHM e icnysaaaa MeTaCTa6iJIbHMX HerrOJI.HpHHXnposrbsaax CTaHiB,
nepexona xepea sxi BHKJIHKaIOTb3ra.n;aHHMerpexr,

cerHeTOeJIeKTpH"tfHOrO BrrOp.H,n;K)'BaHIDI HaJIe)l(HTb <PJIYKTyal.I,i.HM
BaJIeHTHOCTi, .HKi rrpO.HBJIIDOTbC.Hy nacnponopnioaysaani sapxzry iOHiB
<pOC<pOpyp4++ p4+-+ p3++ p5+ Ta nepesapanni SnPS3 ( a60 PbPS6) iOHHMX
rpyrr.

• BM.HBJIeHO iCHYBaHIDI IIIHpOKOrO reaneparypaoro riCTepe3HCY, a TaKO)l(
CniBicHYBaHH.H <pa3 y ofinacri <pa3OBMXnepexonis y TBep.n;I1X p03QHHaX
(PbySnl-y)2P2S6 npa 3pOCTaHHi xoauearpanii csmnno; spofineao BHCHOBOK,
mo TaKi KPHCTaJIH .HBnIDOTbC060l0 HeBrrOp.H.n;KOBaHYcerHeTOeJIeKTpHQHY
CHCTeMY, .HKy MO)l(Ha Orrl1CaTH Mo.n;enmo EEr 3 ,n;e<peKTaMH rarry
«sanaasoae nOJIe».

• Ha OCHOBi rrocninxeas Hl13bKOQaCTOTHolnienexrpa-moi CnpUHH51TnHBOCTi
cnonyx CuInP2(SexSl-x)6 nano orrac revneparypaol esomonii ,D,HHaMiKH
ni.n;CHCTeMHiOHiB Mi.n;i; BCTaHOBJIeHOJIoKaJIi3al.I,ilO Mop<ponoriqHOl rpaaani
Mi)l( MOHOKJIiTI1HHOIOi TpHrOHaJIbHOIO <pa3aMH (x ~ 0,8). BCTaHOBneHO
xapaxrep 3MiH y xaprnai <pa30BHXnepexoais aa ysacno npoxixaol <pa3HTa
BM.HBJIeHOicaysaaaa CTaHY,n;HrrOJIbHOrOCKJIanpn x = 0,3 - 0,75.

• BM.HBJIeHO OC06JIMBOCTi ressneparypaoi 3aJIe)I(HOCTi nienexrpn-moi
npOHI1KHOCTi KPHCTaJIiB CuCrP2S6: 3JIaM npa nepexoni npyroro pony
(Tc-190 K) 3 napaenexrparraoi y nponixay <pa3Y Ta CTPH60K npn
rrepexoni nepmoro pony (Tc2-150 K) 3 npouiaoroi y
aHTHcerHeTOeJIeKTpH"tfHY. 3po6JIeHO BHCHOBOK,nro ui OC06JIHBOCTi,a TaKO)l(
TeMrrepaTYPHHM ricrepesac E(T) y rrpoMi)l(HHM <pa3i, csizrrars npo re, nio
npouixora rpasa e HecniBMipHOIO.

• I1oKa3aHO, tno ,n;e<peKTHaCTpYKTypa, .HKaBHHHKa€ B KpHCTaJIaX Sn2P2S6 npa
aaeceani ,n;oMiIllOK Cu, Ag ra Mn p03MHBa€ Ta npl1rHiqy€ npoueca
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aan MaJIHX TOB~MHaX uraprs, ~O ~03BOJI5leCTBoplOBaTHceraeroenexrpn-nn
3anaM'.sITOBYlQtIinpncrpoi Ha~BHcoKOl~nbHOCTi. EcpeKTHBHHMe i aacrocysaana
ceraeroenexrpa=raax noponncia y .sIKOCTiaKTMBHoi'petIOBMHHTpH60eneKTpHtIHHX
naaoreaeparopis. Bm<opHCTaHHSI MiKpOqaCTMHOK Sn2P2S6 ~03BOJI5Ie
BIfKOPHCTOBysaTHHemnne TpM6oeneKTpHtIHIfH,a i n'€30eJIeKTpHtIHHWecpeKT~JI5I
HaKOnMqeHH.SIsapszry na nosepxai tIaCTMHOKnoponrxy, II..\0CYTTeBOsfiinsurye
erpexrasnicrs TpH60eneKTpHtIHHXnaaoreaeparopis. Ba)l(JIMBHMHe TaKO)l(naai,
sxi csizrsars rrpo KOHTPOJIbOBaey3MiHY CPi3MqH.lfXBnaCTHBOCTewKpMCTaniB
Sn2P2S6 sa paXYHOK nerYBaHHSInin =ac aapourysaaas Ta Ix nicnapocrosoi
Mo~cpiKa:o;i5l, mo ~03BOn5le CTBoplOBaTHMaTepianH is aanepen 3a~aHHMYI
xapaxrepacraxaaa. Ilpeztcrasnmors npaxraxae 3HaqeHHSI npeunaiaai
MeTO~MKM~oCJIi~)I(eHb,uto ~03BOJI5IIOTboTpHMaTH.sIKicHOHOBiHaYKoBinani npo
nOBe~iHKYnOJI5lpH.HXMaTepianiBB oxoni <1>11.

OI.(iHlOlOqM OTpHMaHi pesynsrara B uinosry, cnin 3a3HatIHTM, nio Y
~MCepTaI.(iHHiwp060Ti O.O.MOJIHap spofineao cYTTeBMHi 3HaQHMWKpOK Y
BHBtIeHHl cerneroenexrpaaaax CHCTeM is CKJIa~HMM MexaHi3MoM
ceraeroenercrpa-nurx CPa30BHXnepexonis, nOB'513aHMMia B3aeMo~ielO 'ra
BnOp.sI~KysaHH.sIMnoxansno aHrapMOHiqHHXeJIeMeHTiBCTpYKTYPH.KpMCTanH
rpyna Sn2P2S6 ra rany CulnP2S6, IlJ,Oe 06'eKTOMBMBtIeHH5I,xapaKTepH3Y1QTbC.sI
CKJIa~HHMH penaxcauiilnaaa npouecana. ,lJ.ocni~)I(eHH5IIx HH3bKoqaCTOTHol
~HHaMiKM BMMarae 3aCTOCYBaHH5InpeU;H3iwHHXMeTo~iB, xxi aafiesne-ryrort,
ainrrosinay TOqHicTb BHMipIOBaHH.sI,Ta cpiKcau;ii' reuneparypa, a TaKO)l(
aanezororo KOHTPOJIlOaa penaxcauiaaaaa npouecaxra, IlJ,Op03ropTalOTbC5Iy saci.
Ile np06JIeMa 3 ycnixov P03B'5I3aHaY znrceprauii. Ii' aBTOp, 0.0. Monaap,
rrp05lBMBce6e 5IK cpi3HK-eKcnepHMeHTaTopBHCOKoro pisaa, OTpMMaHi HHM
pesynsrara Ta spofineai BMCHOBKMMalOTbcpYH~aMeHTanbHMwxapaxrep BOHMe
opariaansaaaa i y CBOi'H6iJIblIIOCTioztepxaai srrepure y CBiTOBiHnpaxraui. BOHM
Bi~KpMBaIOTb HOBi rrepcnexrasa nns nonansnroro excnepaaearanssoro i

y3rO~)I(eHicTE,3 HajIBHYIMMnireparypamaa ~aHMMM.
OCHOBHipeaynsrara p060TM xrarors 6e3nOCepe~He"p3KTH'lHe 3H3'leHHB.

BOHO nOIDITae y rroxasaaiii MO)l(nHBOCTiBMKOpHCTaHHSIo6'eMHJfX BJIaCH.lfX
O~HOBicHHX CerHeTOeneKTpMtIHHXKpMCTaniB TMny Sn2P2S6 ~JI5I p03po6KM
rexaorrorii naM'5ITi 6araTOpiBHeBOrOrany, ~O 06YMOBJIeHOnepeMMKaHHSIM
nOJI5IpYI3aqii'B ~aHHX xpacranax y BMrJISI~irronaitinoi nerni ~ieJIeKTpIftIHOrO
riCTepe3HCY.QiKaBHMe TaKO)l(BHKOpMCTaHHSIKpHCTaniBis 3B'5I3KaMMrany BaH­
zrep-Baansca Ta BnaCTMBOCT5IMMcpepoi'KiBy .sIKOCTiKOMipOKnaM'.sITi, B .sIKHX
eaepria nosepxai pi3KO 3H.1f)l(yeTbC.sIi iCHYesirxa MO)l(nMBicTbOTpMMaHH.SI2D­
MaTepiany aa ~OnOMOrOIO npOCTHX MeTO~iB. J.lK nOKa3aHO B p060Ti,
nepenOJI5lPM30BaHi06naCTi KpMCTaniBCUInP2S6 sananrarorsca cTa6inbHHMHnpa

KOM6iHaI.(iwHOrO p03ci1OBaHH.SI CBiTJIa, aTOMHa CMnOBa
BMKOpMCTaH.H5IcpeHOMeHOnoritIHMXTa nepIIIOnpMHI.(IfTIHYIX

aaarrisi ra iareprrperanii ~aHMX eKCnepMMeHT)'. € nofipa

cneKTpOCKonHI
CneKTpOCKOnHI,
ninxonis npa



. . .
CHCTeMl BCTHfaJIa BCTaHOBHTHCbTepMO,AHHaMlqHa pIBHOBara - a ue B:>Ke
nOB'5I3aHe is CniBBi,AHOmeHH5IMMi:>KBi.ATIOBi,AHHMHqaCaMH penaxcanii

3) [(iKaBHM e cpaKT iCH)'BaHH.SIT.3B. «sarepniaii» (cT.290-291) (i1,AeMOBa npo
TTKr240-250 K y BHTIa,AKaxSn2P2S6,Sn2P2S(Se)6, ra npo BipTYaJIbHY TTKT
,AM (PbySnl_y)2P2S6)). MO:>KJIHBOue He BHna,lJ;KOBHlfsfiir 06CTaBHH (rpa
napaxerpis Ta pi3HHX cpaKTopiB), n aa QRM KpHeTbC5I neBHHH CniJIbHMi1
qJlHHHK, 5IKHM He spaxcsyerscs y KBaHTOBiu OClU1MTOpHiu MO,AeJIi qM
MO,AemEEr. Eirrsm rJIH60Ke ,AocJIi,A:>KeHIDIy QbOMY BHna,lJ;KYsacrryroaye,
sa MOIO,AYMKY,YBarH.

4) BHCHOBOKnpo nepexia xepea npoviaori MeTaCTa6iJIbHi HenOJIHpHi CTaHH(3
S~O) 5IK npaxaay n05lBM nO,lJ;BIHHHX nerens riCTepe3HCY npa
nepenonapasanii y ceraerodiasi (CTOp. 428 i ,AaJIi) norpefiyc YTOllHeHH5I.3
nireparypa Bi,AOMO,mo npa neBHHX cniasizmomeaasx Mi:>Knapasrerpaaa
MO,Aem EEf npoMi:>KHHM nenonspaaa CTaH MO:>Ke iCHYBaTH 5IK
TepMO,ARHaMiqHO cTiHKRM, y TOM xac HI< nepexona 3 asoro ,lJ;0nOJI5IpHHX. .CTaHIBMO:>KYTbcynpOBO,lJ;:>KYBaTHCbnCTepe3HCOM.
BKa3aHi 3aYBa:>KeHIDI O,lJ;HaKHe BnJIHBalOTb na saransne n03HTHBHe

Bpa:>KeHH5IBi,A p060TH ra aa BHCOKYOQiHKY IiOCHOBHHXpe3YJIbTaTiB. Onepxaai
pe3YJIl>TaTHy nosaia MHpi BHcBiTJIeHi y 35 HaYKOBlfX CTaTTHX,ony6JIiKOBaHi y
BiTqJl3IDIHlfX i 3aKOp,lJ;OHHlfXcpaxOBHX BH,AaHIDIX Ta B 82 resax nonoainen
fiararsox Mi:>KHapO,AHHXxoarpepeauin. Asropediepar a,AeKBaTHOsinofipaxac 3MicT /
Ta OCHOBHinOJIO:>KeHIDIrraceprauiaaoi p060TH.

BUCHOBOK

TIpe,lJ;CTaBJIeHazracepraniaaa p060Ta "Penaxcaniaai 5IBH~a Y KpHCTaJIaX
CPOCCPOPOBMicHHXXaJIbKOreHi,AiB 3 pi3HHM THnOM ,lJ;HrrOJIbHOrOynopH,lJ;KYBaHH5I"
QiJIKOM siztrroaiztae BHMoraM TIOP5l,AKY npHCY,A:>KeHH5IHaYKOBHX crynenis,
3aTBep,A:>KeHOrOTIocTaHoBOIO Ka6iHeTY Miaicrpis YKpalHH NQ567 Bi,A 24 JIHnH51
2013 POKY, ~O,AO ,AOKTOPCbKHX,AMCepTaQiM, a "ii aBTOp MOJIHap OJIeKCaH,Ap
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TeopeTWIHoro ,AOCJIi,lOKeHIDIj£J( CHCTeMrany Sn2P2S6 i CuInP2S6, TaK i IHllIHX
CerHeTOeJIeKTImqHHXMaTepianiB TaKOrO xnacy.

Pa30M 3 THM, BapTO ssepayra ysary aa ,AeHKi 3aYBa:>KeHIDI,AO ,AHCepTaQiuHoi·
p060TH.

1) TBep,A:>KeHIDI«alITapMOHi3M CHCTeMHspocrae npa 36Y,A:>KeHHleJIeKTpOHiB
qepe3 3a60pOHeH)' soay» (CTOp. 160) norpefiye, sa aanry ,AyMKy, 6iJIbW
rrosaoro 06rp)'HTYBaHIDl. 30KpeMa, He 30BCiM 3P03YMiJIO, qJI noa'xsyc
aBTOp 3pOCTaHHHaHrapMOHi3MY (HanpHKJIa,A, npa pocri T) is 36iJThmeHIDIM
iHTeHcHBHoCTi nepexozris 3 iHllIHMli qaCTOTaMH Mi)l( 36Y,A:>KeHHMH
KOJIHBHHMHpiBHHMH, qR ia rrepe6Y,AOBOlOCPOPMHJIOKanbHOro noreaniany
BHaCJIi,AOK3MiH y eJIeKTpoHHii1 ni,ACHCTeMi.

2) TIPH sueceaai xacoaoi 3aJIe:>KHOCTi(xepes KOHQeHTpaQilO eJIeKTpOHiBmet),
cTop.200) y TepMO.AHHaMiqHHM nOTeHQiaJI, no6Y,AoBaHHH llIAAXOM
p03KJIa.n;y aa napaxerpoa nopxztxy, BHHHKae naraaaa: HaCKlJIbKM
BHnpaB,AaHHMe raxe cpopMaJIbHe IIOe,AHaHIDIpisnoaasororo OTIHCY3 5IBHOIO
qaCOBOIO 3ane)I(HicTIO napaaerpis p03KJIa.n;y? Ma6YTb nOTpi6HO, ~06 y

-
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IIi)l;IIHC I.B.CrnCIOKa 3aCBiWlYlO
BtIeHHii cexperap I<l>KC HAH YKpai'HH,
KaH)l;H)l;aT<l>i3HKo-MaTeMaTH'lHHX HaYK

O<l>iniHHHH OrrOHeHT,
rOnOBHHH HaYKOBHH CrriBpo6iTHHK
sinniny KBaHToBoi' CTaTHCTHKH,
IHCTHTYTY <l>i3HKHKOH)l;eHCOBaHHXCHCTeM
HAHYKpai'HH
tUIeH-KOpeCrrOH)l;eHT HAHYKpaiHH,
)l;OKTOP<l>i3HKo-MaTeMaTlflIHHX HaYK, nporpecop

. . ... .
HaIIlBrrpOBl)l;HHKlB 1znenexrpaxia.

OneKCaH.Zq>OBH'I, 6e3)'MOBHO 3acnyrOBY€ rrpHCY)l)KeHIDI HOMY HaYKOBOrO cryneas
noxropa <l>i3HKo-MaTeMaTH'lHHX HaYK sa cneuiansaicrro 01.04.1 0 - <l>i3HKa


	1.pdf (p.1)
	2.pdf (p.2)
	3.pdf (p.3)
	4.pdf (p.4)
	5.pdf (p.5)
	6.pdf (p.6)
	7.pdf (p.7)
	8.pdf (p.8)

