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POOEPAT

JlpimioMHast mpaiia, 46 craponak, 28 MaatoHKay, 16 KpbIHiL.

CZTSe, KECTOPhIT, TOHKIA TJIEHKI, PAMAHAVCKAS
CIIEKTPACKAIIA, CEJIEHI3ALBIA, COHEYHbIA ITAHDJII.

MbTa mpatibl — facienaBalb CTPYKTYPHBISI XapaKTapbICThIKI TOHKIX MJIEHAK ca
CTPYKTypail KeCT3pbITa, CTBOPAHBIX Ha MIKISIHBIX NAAKIaJAKaX, Ha HIKISHBIX
NaJKIaIKax ca IIacToM MamiO/3Ha 1§ CKIIaa3e CTPYKTYpbl COHEUHAra 3JIEMEHTA.

MeTopiKa SKCTIEPBIMEHTY — BEIMSIPIHHE 1 MATIMAThIUHAS anpaloyka Ja13eHbIX
KaMOlHalbIiHara pacceBaHHs TOHKIX IUIEHAK Ca CTPYKTypaill KeCTIPhITY, CTBOPAHBIX
Ha IMIKJISIHBIX MaJKJIaJKax, Ha IIKISHBIX MaJKIajJKkax ca IulacToM MajiOoadHa 1 ¥
CKJIaJ3€ CTPYKTYphl COHEYHara 3JIeMEeHTa 3 JalnaMorail CKaHaBaJlbHara Ja3epHara
pamanayckara mikpackon-crnekrpometpa Confotec MR350 3D, Bei3HausHHE (pa3aBara
CKJIaJly AOCJEIHBIX TOHKIX TUIEHAK.

VY xon3e BbIKaHaHHS paOOThl ObUIl aTpbIMaHbl CHEKTPbl KaMOlHAalbIHAra
pacceiiBaHHA TOHKIX IJIEHAK Ca CTPYKTypaill KECTAPhITAa, CTBOPAHBIX Ha MIKJISHBIX
NaJKIaKax, Ha IKJISHBIX MaJKIaJKax ca INIACTOM MamiO9Ha 1 ¥ CKIIa3€ CTPYKTYPHI
COHEYHara HJIEMEHTA; BbI3HAYaHbl CTAHOBINIYA TMiKay, 1X TOYHAas IIBIPHIHSA Ha
NayBbIIIbIHE 1 (a3bl aIaBEeIHbIX MiKay; OblII MpaaHai3aBaHbl BBIHIKI BEIMSIPIHHSY 1
3p00JIEHbI BBIBaJ Ipa HAWOOJBII anTbIMajdbHAW TAMIEPATYPhl CEJIEHI3albll IpHI
BbIpa0e TOHKIX IJIEHAK Ca CTPYKTypail KeCTIphITA.



PEOEPAT

Hunnomuas pabota, 46 ctpanuil, 28 puCyHKOB, 16 HCTOYHUKOB.

CZTSe, KECTEPUT, TOHKUE IIJIEHKH, PAMAHOBCKA#A
CIIEKTPOCKOIIMA, CEJJEHU3ALWA, COJTHEYHBIE [TAHEJIN.

Lens paboThl — KCCIEOBATh CTPYKTYPHBIE XapaKTEPUCTUKNA TOHKHUX TUIEHOK CO
CTPYKTYpOU KECTEpPHUTa, CO3JAHHBIX HA CTEKIIIHHBIX IIOJUIOKKAX, HA CTEKJISTHHBIX
IOJIIOKKAX CO CJIOEM MOJHMOIEHA U B COCTABE CTPYKTYPBI COJIHEYHOI'O HIEMEHTA.

Metoarka 3KCIIepruMEHTa — U3MEPEHHUE U MaTeMaTH4ecKast 00paboTKa JaHHBIX
KOMOWHAIIMOHHOTO PACCEHBAHUS TOHKUX IUIGHOK CO CTPYKTYpOW KECTepHTa,
CO3JIaHHBIX Ha CTEKISIHHBIX TIOJJIOKKAaX, Ha CTEKSTHHBIX TIOJJIOKKAaX CO CJIOEM
MONMMOJEHA W B COCTaBE CTPYKTYPBl COJIHEYHOTO JJEMEHTa C IOMOIIBIO
CKaHHPYIOIIETO JT1a3epHOTO paMaHOBCKOT0 MUKpocKor-ciiekTpomerp Confotec MR350
3D, onpenenenune $Ha3oBOro cOCTaBa UCCICAYEMBIX TOHKHX TIEHOK.

B xone BbIMogHEHUs pabOThl ObUIM MOJYYEHBbI CHEKTPbl KOMOMHALIMOHHOTO
paccenBaHus TOHKHUX IUIEHOK CO CTPYKTYPOM KECTEPUTA, CO3IAHHBIX HA CTEKJISTHHBIX
MO/IJIOKKAX, HA CTEKJIIHHBIX MOAJIOKKAX CO CJI0EM MOJIMO/IEHA U B COCTABE CTPYKTYPBI
COJIHEYHOT'O 3JIEMEHTA; OIPENEJIEHBI MOJOKEHUE IMHKOB, MX IOJHAs IIMPUHA HA
MOJIYBBICOTE U (pa3e COOTBETCTBYIOLIMX MUKOB; OBUIN MPOaHATU3UPOBAHBI PE3YJIbTATHI
M3MEpPEHUI U clieJaH BbIBOJ O Hauboyiee ONTHUMAIbHOM TemImeparype CeleHU3aluu
IIPU U3TOTOBJIEHUH TOHKHUX IUIEHOK CO CTPYKTYPOM KECTEPHUTA.



ABSTRACT

Thesis, 46 pages, 28 drawings, 16 sources.

CZTSe, KESTERITE, THIN FILMS, RAMAN SPECTROSCOPY,
SELENIZATION, SOLAR PANELS.

The aim of the work is to investigate the structural characteristics of thin films
with a kesterite structure created on glass substrates, on glass substrates with a
molybdenum layer and as part of the structure of a solar cell.

The method of the experiment — measurement and mathematical processing of
Raman scattering data of thin films with a kesterite structure created on glass
substrates, on glass substrates with a molybdenum layer and as part of the structure of
a solar cell using a scanning laser Raman microscope-spectrometer Confotec MR350
3D, determination of the phase composition of the thin films under study.

In the course of the work, Raman spectra of thin films with a kesterite structure
created on glass substrates, on glass substrates with a molybdenum layer and as part of
the solar cell structure were obtained; the position of the peaks, their full width at half
height and which phase the peaks correspond to were determined; the measurement
results were analyzed and a conclusion was made about the most optimal selenization
temperature in the manufacture of thin films with a kesterite structure.



