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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.21

Tema guceprauii:
1. ®azoBuii ckiag Ta CTPYKTypa MIIiBOK NoTpiliHoi cucremu Cu-In-Se 3 XaJIbKOMIPUTHOIO I'PATKOIO, 1110 BUTOTOBJIEHI

eHepro3bepiraloyuMu MeToaMu

2. Phase composition and structure of ternary Cu-In-Se film system with chalcopyrite lattice prepared by energy-
saving methods

Pedepar:

1. O6'exT: miBku cucremu Cu-In-Se, BUTOTOBJIEHI CYMICHAM Ta IOCJIiJOBHUM OCAP)KEHHSIM CeJIeHiny iHzio Ta Mifi,
a TakoX IiBKuU rerepocucremu CulnSe2-ZnSe. MeTa: BusiBjieHHs (i3UYHUX [IPOLECIB Ta SIBULL, 10 BilOYBaIOTbHCS
IIPY BUPOLILyBaHHi 6a30BUX i 6y(pepHUX WapiB IJIIBKOBUX COHSIYHUX €JIEMEHTIB €eHEPro36epiralnyumMu MeTOAAMM i
BCTaHOBJICHHS B3a€MO3B'13KY MK (Da30BMM CKJIaZIOM Ta JePEeKTHOIO CTPYKTYpPO10. MeTonu: IpoCBidyBajibHa
esieKTpoHHa Mikpockornist (EMB-100JI Ta [IEM-125K) 3 BUKOpUCTaHHSIM METOIMK 3arajbHoi Audpaxiii,
MiKpoaudpakiist BUOPAHOI JiIsTHKY, CBITJIONOJIBHOIO Ta TEMHOIIOJIBHOTO 3006paXkeHb. PacTpoBa ejleKTpOHHA
Mikpockorniss PEMMA-101A 3 npucCTaBKOO [AJ151 BU3BHAYEHHS €JIEMEHTHOIO CKJany. Pe3ysbrat: METOLO0M

BekummHcebkoro npu temnepatypi nigkinanxy Tn = 4000C Ha nosepxHi cutainy, ckoiy (001) kpucranis KCI Ta Ha



noBepxHi KCl 3 migmapom PbS ogepskani niiBku Cu-In-Se 3MiHHOrO ckiagny. B niiBkax BUSB/IE€Hi 30HU iCHYBaHHS
¢da3 CuSe2 + alpha-CIS, alpha-CIS, (alpha + beta)-CIS, beta-CIS, (beta + gamma)-CIS + In4Se3, ski BignosinaooTs
nceBno6iHapHii giarpami crany Cu2Se-In2Se3. MeTonamu eseKTpOHHOI MiKpocKoIii focigkeHo nedeKTHy
cTpykTypy niBok alpha-CIS, (alpha + beta)-CIS, beta-CIS. BctaHOB/IEHO, IO CTPYKTYypa 3€PEH B LIUX IJIiBKaX €
MOJ1yJIbOBaHO0. 3epHa CPOPMOBaHi 3 MJIACTUHOK MiKPOJBiIIHUKIB 1o niomuHax (112). [amy3b BUKOPUCTAHHS:

¢isuka TBepaoro Tina, dhizuka TOHKUX IJIIBOK, HAaHO(Di3KKa

2. Object: the Cu-In-Se films, obtained by simultaneous and sequential deposition of indium selenide and copper
and the CulnSe2-ZnSe film heterosystem. The purpose: revealing of the physical processes and phenomena which
occur during the growth of base and buffer layers of film solar cells by energy-saving methods and determination
of the relationship between the phase composition and defect structure. Methods: transmission electron
microscopy (EMV-100L and PEM-125K) with the use of electron diffraction techniques, microdiffraction of the
chosen area and of the bright-field and dark-field images. Scanning electron microscopy REMMA-101A with the
device for elemental microanalysis. Results: The Cu-In-Se thin films of variable composition were obtained using
the Vekshinsky technique on glass-enamel, on (001) KCI crystals and KCl with a PbS sublayer at 4000C. There were
revealed the CuSe2 + alpha-CIS, alpha-CIS, (alpha + beta)-CIS, beta-CIS, (beta + gamma)-CIS + In4Se3 phase areas
corresponding to the pseudo-binary Cu2Se-In2Se3 phase diagram. By means of electron microscopy the defect
structure of alpha-CIS, (alpha + beta)-CIS, beta-CIS films was studied. It was found that the grain structure of
these films is modulated. The grains contained lamellas with microtwins along the (112) planes. In addition, in beta-
CIS films the antiphase boundaries oriented along the (100), (010) planes and stacking faults along the (001) planes
were found. The field of application: solid state physics, physics of thin films, nanophysics
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