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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 TepMOJMHaMIYHO HecTabiibHMX (a3 Ta TEXHOJIOTI] OCTaTOYHOTO POPMYBAHHS ONTUKO-€JIEKTPUYHUX

BJIACTUBOCTEN reTEPOCTPYKTYP OJIA OIITOCJIEKTPOHHUX ,ueTeKTOpiB CHeLLiaJIbHOI‘O INIPpU3HAYEHHA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis of phases in thermodynamic regions of miscibility gap and technology of finite formation of electro-
optic properties of heterostructures for special purpose detectors

Pedepar yKpaiHCBKOIO:

Po3pob6seHo Ta peasnizoBaHO TEPMOAUHAMIUYHMI METO], 1711 PO3PaxyHKiB [10JI0>KeHb CIliHOoZasel i 6iHoganei
HEe3MIIllyBaHOCTI, 5IKi OIIMCYIOTh METACTa0i/IbHI i HeCTab/IbHI CTaHYy HaMiBIPOBIJHUKOBUX TBEPJUX PO3YMHIB KJIACIB
A3B5 ta A2B6. BUKOHAaHO TepMOAMHAMIYHUI aHai3 rpouecy GOpMyBaHHS MOAYJIbOBAaHUX 32 CBOIM CKJIQ[IOM LIApiB
TBEPIVX PO3YMHIB HaIiBIIPOBIAHUKIB, SIKi CHHTE30BaHUX B YMOBaX 0JIM3bKUX 10 CIIIHOAAJIILHOTO po3nazay. MeTtomom
AQHOJIHOTO BaKYYMHOI'O HalIMJIEHHS i METOMIOM «Taps40i CTIHKA» CMHTE30BaHi Mapy HaATOHKYX I1JIIBOK TBEPAOTO
po3unHy ZnHgTe Ha pi3HUX MiTKIaAKaxX B TEPMOJNHAMIYHUX YMOBAX, SIKi OJIM3bKi 4O MEX HECTabiIbHOTO CTaHy
marepiany. AFM i SME 306pa>keHHs1 BUKOPUCTaHi B SIKOCTi BXifHOI iHdopmauii 17151 KiibKicHOro onucy Mopgosorii
[IOBEPXHi OTPMMaHUX L1apiB METOJOM MyJIbTU(PPAKTaIbHOrO aHali3y. [IpoaHasnizoBaHO 3aJ1€KHOCT] TapaMeTpiB
MyJIbTAQPAKTAJIbHUX CIIEKTPIB, SIKi ONUCYIOTH IIJIOLIi TOBEPXHI i 06’eMU HAaHO(POPM Ha IOBEPXHSX LIAPIB, Bif,
TEXHOJIOTIYHMX YMOB iX CUHTE3Y. JJOCIiIKEHO BILJIMB [1apAMETPIiB BUCOKOEHEPTE€TUYHUX HENTPOHIB i MBUAKUX
€JIEKTPOHIB Ha OCTAaTOYHI €JIEKTPOOIITUYHI BJIaCTUBOCTI TBepux po3unHiB ZnCdTe. 3HaiiieHO yMOBU OIIPOMiHEHHS
IapiB i TeTepOCTPYKTYP, sIKi 3a6€3MeUy0Th MOKIMBICTD iX IPUIaL0BUX peaidalii. JocaimkeHo pangiauiiiny
CTIMKOCTI Ta mpolecu aerpaaanii BnactuBocte miiBok CdZnTe mif, mieto i0Hi3yl04oro BUTPOMiHIOBaHHS.
P0o3p06s1€HO TEXHOIOTIYHMI ITPOLIEC CUHTEe3Y LIapiB HaIiBIIPOBIIHNKIB METOIOM AETOHALITHOTO HANINJIEHHSI.
BkazaHUM METO/IOM CUHTe30BaHO mapu okcuiB Pb0 i ZnO. BuBueHo mopdoJioris ix MoBepxHi, a KiJIbKiCHUI OIUC
CTaHy [IOBEPXHI 3]iiCHEHO METOJO0M MYyJIbTU(PAKTAIBHOTO aHali3y. OTpUMaHO eKCIIepUMEHTAJIbHI 1aHi 3a
ymMOBaMu IposefeHHs [Y na3epHoi enitakcii mapis HaniBNIpoBigHUKIB kjacy A2B6 (ZnHgTe). 3HaiineHi ymoBu
IIPOBEJEHHSI JIa3ePHOIi eriTakcii OTpuMaHHs 11apiB 3 KEPOBaHUMU e1eKTPOPI3UUHUMU BJIaCTUBOCTSIMH, 110 MOXKYTh
Oy[l1 3aCTOCOBAHO [J1s1 CTBOPEHHS (OTO UyTJIUBUX CTPYKTYP [Jis NPUjIaZiB Cy4aCHOI ONTOEJIEKTPOHIKU

CHeHiaJIbHOFO I[IpU3HAYE€HHA.

Pedepar aHIJIiHCBKOIO:

A thermodynamic method for calculating the immiscibility gap describing metastable and unstable states of
semiconductor solid solutions of A3B5 and A2B6 classes has been developed and implemented. The
thermodynamic analysis of the formation of layers of solid solutions of semiconductors, which are synthesized
under conditions close to spinodal decay, is performed. The anode vacuum spraying method and the hot wall
method were used for synthesis of super thin films of ZnHgTe solid solution in thermodynamic conditions that are
close to the boundaries of the unstable state of the material. AFM and SME images were used as input to quantify
the surface morphology of the obtained layers by multifractal analysis. The dependences of the multifractal
spectra parameters, which describe the surface area and volume of nanoforms on the surface of the layers, from
the technological conditions of it synthesis, are analyzed. The influence of the parameters of high-energy neutrons
and fast electrons on the final electro-optical properties of ZnCdTe solid solutions is investigated. The conditions
of irradiation of layers and heterostructures that provide the possibility of their realization in optoelectronic
devices are found. Radiation stability and degradation processes of CdZnTe films under the influence of ionizing
radiation are investigated. The technological process of synthesis of semiconductor layers by the method of
detonation epitaxy has been developed. By this method Pb0 and ZnO layers were synthesized . The quantitative
description of the surface morphology was made by the multifractal analysis method. Experimental data were



obtained for the conditions of IR laser epitaxy of A2B6 semiconductors. The conditions for laser epitaxy of
obtaining layers with controlled electro physical properties have been found, which can be used to create
photosensitive structures for devices of modern special purpose electronics.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: 1. AnanroBane piBHsHHS Kana-Xiutapza, mo 3aCToCoBaHo [0 onucy edekry
MOZyJALii ckaamy TBepaux po3dnHiB GaxInl-xP, SKuii 3'IBJSE€ThCS [IPY CUHTE3i B yMOBaxX METACTabiIbHOTO CTaHy
marepiany. MatemaTu4He Ta IIporpamHe 3abe3redeHHs 111 MOJeJII0BaHHS CTaHy Marepiasy Iicys Horo posnamny. 2.
TexHosioriyHi yMOBU IpoBenieHHs cuHTe3y mapiB PbO Ta ZnO meTomom JeToHaliliHoi emnitakcii Ta mapis ZnO
30JIb-T€JIb TEXHOJIOTI0. 3. Pe3ysibTaTu My/IbTU(PAKTAIBHOTO aHali3y FeOMETPUYHUX ITapaMeTpiB HaHODOPM, 110
copMyBaIKCs Ha MOBEPXHI 1IaPiB, KU OyJI0 CUHTE30BAHO Pi3HUMU TeXHOJIOrisMU. 4. [Ilapu Ta pesyabTaTtu
IOCJIIPKEHHS BIIJIMBY Pi3HUX YMOB OIPOMIHEHHS IIBUJIKUMH €JIEKTPOHAMU Ta IIBUIKUMU HEUTPOHAMU HA
€JIEKTPOONTUYHi BJIaCTUBOCTI TBepaux po3unHiB CdZnTe. 5. Illapu Ta TexHOJIOTiYHi yMOBU npoBefeHHs [Y sazepHOi
eniTakcii HaniBIPOBiGHUKIB cucTeMy A2B6 B 3a71€KHOCTI Bifi MapamMeTpiB podOTH IKepesia peYOBUHU Ta

BHMKOPHCTAHOTI'O JIa3€PHOT0 BUIIPOMIHIOBAHHSI.

Hassa HTII aHr1ificbKO¥0: 1. The Cahn-Hillard equation adapted to describe the composition modulation
effect in GaxInl-xP solid solutions that appears during synthesis under conditions of metastable state of the
material. Mathematical and software for modeling the state of a material after its decay. 2. Technological
conditions for the synthesis of PbO and ZnO layers by the method of detonation epitaxy and ZnO layers by sol-gel
technology. 3. Results of multifractal analysis of geometric parameters of nanoforms formed on the surface of
layers, which have been synthesized by different technologies. 4. Layers and results of the study of the influence of
different irradiation conditions by fast electrons and fast neutrons on the electro-optical properties of CdZnTe
solid solutions. 5. Layers and technological conditions of IR laser epitaxy for A2B6 semiconductors, depending on
the parameters of the source of the substance and the laser radiation used.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s aki HTII He 6ysi0 cTBOpeHoO:

OTpumaHi PE€3yJIbTAaTH: [oinmeHHs IKOCTI IPOAYKILii

l'asy3s 3acTOCyBaHHS: 26.11 BUpOGHULITBO €JIEKTPOHHUX KOMIOHEHTIB
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 1. Marematuyte Ta nporpamue 3a6esrnedyeHns, o J03BOJISIE MOJIENIOBATY CTAH MATepialy B yMOBax
H0T0 CUHTE3Y 1106113y HECTabiIbHOTO CTaHy, B 3aJIe5KHOCTI Bifj TemnepaTypu Ta roro ckiagy. 2. lllapu PbO ta ZnO
Ta €KCIIEPUMEHTAJIbHO 3HANEHi TEXHOJIOTIYHI YMOBU NIPOBEEHHS MIPOLECY IX CUHTE3y METOLOM JI€TOHALIMHOI
emnirtakcii Ta mapu ZnO , 110 OTPHUMaHi 30JIb—TeJIb TEXHOJIOT{I0 IPY HaAHU3bKUX Temneparypax. 3. lllapu ZnCdTe Ta
YMOBU MIPOBEIEHHS MPOLIECY iX OIPOMiHEHHS MBUAKUMU HEUTPOHAMU Ta eJIeKTPOHaMU. [laHi 3a BIIJIMBOM
IIPOHUKAIYOTro ONPOMIHEHHS Ha €JIEKTPOOIITUYHI BJIACTUBOCTI WapiB. 4. Illapu Ta TEXHOJIOTIYHI yMOBY ITPOBEIEHHS
Y nasepHoi enitakcii HaniBNpoBinHUKIB cuctemu A2B6. Pe3ysibTaTul OCi>KeHb KpucTanorpa@iyHux Ta
€JIEKTPOONITUYHUX BJIACTUBOCTEN OTPMMAHUX LIAPiB B 3aJI€KHOCTI Bifj yMOB IIPOBEJIEHHS CUHTE3Y Ta [IapaMeTpiB

BUKOPUCTAHOTI'O JIA3€PHOTO BI/IHPOMiHIOBaHHH.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoayKiii (Marepiasis,
TEXHOJIOTI} TOlO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMillleHHIo iMnopTy, EKkoHOMisg Martepiasis,

[TigBuUIIeHHA TPOLYKTUBHOCTI IIpaLi
Bnsiue HTII Ha mOBKiJIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII

IToyaTok eramy: 01.2019
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BAT «Yucti MeTanmn
IlepcrieKTHBHI PUHKH: nepxaBu €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMII 00CAT iHBECTHLLiH, THC. TPH.: 500
IlpaBa, 0 HafAIOTLCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH: [IpaBa He HaAIOTHCS
HasiBHicTb Oi3Hec-mJjiaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI: Hi
IloTeHniaJIbHUH 00CAT MPOZAXKY, THC. TPH.: 1000
OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 5

JoaaTtkoBa iHpopMaList: Po3po6Ku BiIKpUBAIOTH MEPCIIEKTUBY CTBOPEHHS HOBUX €(DEKTUBHYX Ta

JEMEBIINX TE€XHOJIOTiYHUX MeTOﬂiB CbOpMYBaHHH HaHiBHpOBiﬂHI/IKOBMX CTPYKTYDP 3 3aJaHUMU BJIACTUBOCTSAMMU.
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