O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI E_.__ -y E

Jep>kaBHUH 00J1iKOBHI HOMeP: 0524U000136 —

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpaunii: 01-05-2024 I t.r
Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kamy6a AHnpiii IBaHOBUY

2. Andrii I. Kashuba

KBasigikanis: . ¢.-m. u., mom.

InenTudikarop ORCHID ID: 0000-0003-3650-3892

Bup, pucepranii: nokrop Hayk

IIIu¢p HayKoOBOi CIEeNiaIbHOCTI: 01.04.18

Ha3Ba HayKOBOi crieniaJIbHOCTI: ®isuka i ximis mosepxHi

Tany3sb / rasysi 3HaHb: He 3acTocoByeTbcs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jarta 3axXHCTy: 21-05-2024

CrneniaJbHICTh 3a OCBITOIO: (isrka HAHOKOH/IEHCOBAHOTO CTaHy

Micue po6oTu 3m00yBaya: HauionasnbHuil yHiBepcuteT "JIbBiBCbKA MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHs: sy Crenana Banzepu, 6y, 12, JIbsis, 79013, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUI



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleliajai3oBaHOI BYEHOI pazu): [l 20.051.06

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: [IprKapraTChKuUil HALOHAJILHMIA YHiBepCUTeT iMeHi Bacuis
Credanuka

Kopg 3a €IPIIOY: 02125266

Micue3HaxoO KeHHS: By lllepuenka, 6yn. 57, IBano-Ppankisebk, 76018, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJl. CrenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

V. BizomocTi npo guceprariio
MoBga guceprTaiiii: Vkpaincbka
Kopau TeMaTHYHHX PyOPHK: 29.19.31

Tema guceprauii:

1. Tpancdopmaliist es1eKTpOHHOro Ta GOHOHHOTO €HEPreTUYHOTO CIIEKTPY B TOHKOILJIIBKOBUX MaTepianax rpynu AllB
VL
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Pedepar:

1. O6’eKTOM OCIIPKEHHS € IPOLECH OCAIKEHHSI TOHKUX HaIiBIIPOBiIHMKOBUX IJIiIBOK TBEPAUX PO34MHIB
3amimenHs crnosyk rpynu AlIB VI (CdTel-xSex , CdSel-xSx , Cdl-xMnxTe i 1eroBaHux IjiBOK OKCUAY LIMHKY) Ta
TpaHc@opMmallist iXx ONTUYHUX BJIACTUBOCTEH Ta €JIEKTPOHHUX [TapaMeTPiB 3aJI€5KHO BiJi KOMIIOHEHTHOTO cKiagy. Y
IycepTaliiiHill poOOTi po3B's3yeThCs aKTyasbHA 33[1a4a 3 HAMiBIIPOBIIHUKOBOIO MaTEPiaslo3HABCTBA, (Pi3UKH i
TEXHOJIOTII [I0BEePXHI, sIKa CTOCYEThCS CUHTE3Y, MoIUQiKalil Ta ONTUKO-€JIeKTPOHHUX [OCIIiI>KeHb TOHKOILITIBKOBUX
MarepiasiB 3 METOIO iXHbOrO BUKOPUCTAHHS y COHSIYHUX eJIeMeHTax Ta ceHcopax. CTPYKTYpHi, onTuyHi, GOHOHHI Ta

€JIEKTPOHHI BJIACTUBOCTI TOHKUX IJIIBOK Marepianis rpynu AlIB VI 3a71€XuTh Bif, METOLY OCaI)KEHHA, JIETYIOUOi



JOMIIIKM YU 3aMillyr040i KOMIIOHEHTH. B 3aj1e5KHOCTI BiJi METOly OCAI KEHHS TOHKI IIJIiBKU XaJIbKOT€HIiMiB KaJMil0
(CdSe, CdS) MoxxyTb KpucTasizyBaTUCh B Ky6iuHill Ta rekcaroHasbHil CTPyKTypi. [IpoBeneHHs seryBaHHs, abo
3aMileHHs B gaHux cronykax (CdTel-xSex , CdSel-xSx , Cdl-xMnxTe) npusBoguTh 10 GOPMYBaHHS TOHKUX I1J1iBOK
Pi3HOI KpUCTAJIYHOI CTPYKTYPH, L0 3aJIEKUTD Bil, METOLY OCAI)KEHHS Ta BMICTY 3aMilllyl040i KOMIIOHEHTH.
BpaxoByio4u, 110 B SIKOCTi aKTUBHOTO APy COHSIYHOIO eJIeMEeHTY 6a)KaHa Jiviie KybiuHa CTPYKTypa MOTIMHAIY0ro
1Iapy, sKa € POTOAKTUBHOIO Ta MOKE [I€PETBOPIOBATH CBIiTJIO Y GOTOCTPYM, IIOCTAE Meplla NIPodieMaTHKa sIKa
pO3TrsaeTbCs B poOOTi. A came, ocakeHHs ToHKUX N1iBok CdTel-xSex ta Cd1-xMnxTe kpucTanizoBaHuX B
KyO6iuHi{ CTPYKTYPpi. IHIIOIO Mpo61eMaTHKOIO, SIKa BUHUKAE B COHSIYHUX €JIEMEHTax € Hey3rOIpKEeHICTh I'PaTOK MK
mapamu CdTe i CdS. laHa Hey3romKeHiCTb IPU3BOAUTD JO BUHUKHEHHS POTOCTPYMY, SIKUI HEraTMBHO BIJIMBAE Ha
pO6OTY Ta ePEeKTUBHICTb COHSYHOTO €JIeMEHTa. Y pe3yJbTaTi BUHMKAE [IpobJeMaTrka 3MEeHIIEHHS JaHO]
HEeY3rOIPKEHOCTI I'PATOK MK NOIJIMHAIYMM 3 IapoM Ta eMiTepoM. JlaHy po6sieMy MOKJIMBO BUPILIATY MIJIIXOM

BUKOPUCTAHHS B SIKOCTi norsinHar4doro mapy CdTel-xSex , a B sikocTi 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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