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2. Transformation of the electron and phonon spectra in thin films based on materials AIIB VI group.

Pedepar:

1. O6’eKTOM OCTIIKEHHS € TPOLIECU OCAIPKEHHS TOHKMX HaMiBIPOBIAHUKOBUX IJIIBOK TBEPIUX PO3UMHIB
3amimenHs cnonayk rpynu AlIB VI (CdTel-xSex , CdSel-xSx , Cdl-xMnxTe i ieroBaHux 1liBOK OKCHY LIMHKY) Ta
TpaHc@opmaliist iX ONTUYHUX BJIACTUBOCTEH Ta eJIEKTPOHHUX [TapaMeTpiB 3aJIe5KHO BiJi KOMIIOHEHTHOTrO cKiany. Y
IycepTaliliHiil po60Ti PO3B‘A3yeThCs aKTyaslbHa 33/1a4ua 3 HalliBIPOBiHUKOBOIO MaTepialo3HaBCTBA, (i3UKM i
TEXHOJIOTiI IOBEPXHI, SIKa CTOCYETHCS CUHTE3Y, MoAu(iKaLlii Ta ONTUKO-EJIEKTPOHHUX NOCIiIPKEHb TOHKOI/IiBKOBUX
MarepiasiiB 3 METOIO iXHbOI0 BUKOPUCTAHHS y COHSYHUX eJIeMeHTaxX Ta ceHcopax. CTPYKTYpHi, orrtryHi, GOHOHHI Ta
€JIEKTPOHHI BJIaCTUBOCTI TOHKMX IIJIIBOK Marepiasis rpynu AlIB VI 3ayeXuTh Bif, METOLy OCaII)KEHHS, JIETYIOUOi
IOMIIIKY Y4 3aMilllyl040i KOMIIOHEHTH. B 3aJ1€3KHOCTI Bifj, METOLY OCAIKEHHS TOHKI IUIIBKU XaJILKOTEHIiIiB KaaMito
(CdSe, CdS) moxXyTb KpUCTali3yBaTACh B KyOiuHill Ta rekcaroHasbHiil CTPyKTypi. [IpoBesieHHs sieryBaHHs, abo
3aMineHHs B gaHux crionykax (CdTel-xSex , CdSel-xSx , Cdl-xMnxTe) npusBoguTs 10 GOPMYyBaHHS TOHKUX I1JIiBOK



Pi3HOI KPUCTAIIYHOI CTPYKTYPH, L0 3aJIEKUTDh Bifl, METOMY OCAJI)KEHHSI Ta BMICTY 3aMilllyl040i KOMIIOHEHTH.
BpaxoByio4y, 110 B SIKOCTi aKTHBHOT'O APy COHSIYHOIO eJIeMEeHTY 6a’kaHa Jiviie KybiuHa CTPYKTypa MOTJIMHAIY0ro
1Iapy, gKa € POTOAKTUBHOIO Ta MOKE [I€PETBOPIOBATH CBIiTJIO Y GOTOCTPYM, IIOCTAE MEPIIa IPOdIeMaTHKA SIKa
pO3rsaeTbCcs B pobOTi. A came, ocakeHHs ToHKUX N1iBok CdTel-xSex ta Cd1-xMnxTe kpucranizoBaHuX B
KyO6iuHif CTPYKTYPpi. IHIIOI0 Mpo61eMaTHKOIO, SIKa BUHUKAE B COHSIYHUX €JIEMEHTax € Hey3rOIpKEeHICTh I'PaTOK MK
mapamu CdTe i CdS. JlaHa Hey3romyKeHicTb IPU3BOAUTD JO BUHUKHEHHS POTOCTPYMY, SIKUI HEraTMBHO BIJIMBAE Ha
pO6OTY Ta ePEKTUBHICTb COHSYHOTO €JIEMEHTA. Y pe3yJbTaTi BUHMKAE MTPobJeMaTrKa 3MEHIIEHHS JaHO]
HEeY3To/I)KEHOCTi I'PaTOK MiXK IOTJIMHAIOUMM 3 IIapOM Ta EMiTepoM. [laHy Mpo6yieMy MOSKIIMBO BUPILIMTH IIJISIXOM

BHMKOPHUCTaHHS B KOCTi norauHatvoro mapy CdTel-xSex , a B skocTi emitepa — CdSel-xSx.

2. The object of study is the processes of deposition of thin semiconductor films of solid substitution solutions of
compounds of group AIIB VI (CdTel-xSex, CdSel-xSx, Cdl-xMnxTe and doped zinc oxide films) and the
transformation of their optical properties and electronic parameters depending on the component composition.
The thesis solves an actual problem in semiconductor materials science, physics and surface technology, which
concerns the synthesis, modification and optoelectronic research of thin film materials for their use in solar cells
and sensors. The behaviour of structural, optical, phonon, and electronic parameters of thin films of materials of
the AIIB VI group depends on the deposition method, alloying impurity, or substituting component. Depending on
the deposition method, thin films of cadmium chalcogenides (CdSe, CdS) can crystallize in a cubic or hexagonal
structure. Doping or substitution in these compounds (CdTel-xSex , CdSel-xSx , Cd1-xMnxTe) leads to the
formation of thin films of different crystal structures depending on the deposition method and the content of the
substituting component. Considering that only the cubic structure of the absorbing layer, which is photoactive and
can convert light into a photocurrent, is desired as the active layer of the solar cell, the first problem that is
considered in the paper appears. Namely, the deposition of thin films CdTel-xSex and Cdl-xMnxTe crystallized in
a cubic structure. Another problem that arises in solar cells is the lattice mismatch between CdTe and CdS layers.
This inconsistency leads to the occurrence of photocurrent, which negatively affects the operation and efficiency
of the solar cell. As a result, the problem of reducing this lattice mismatch between the absorbing layer and the
emitter arises. This problem can be solved by using CdTel-xSex as an absorbing layer, and CdSel-xSx as an

emitter.
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