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V. BimomocTi npo guceprariio
MoBga guceprarii:
Koau TemaTuyHHUX PyOpHK: 29.19 , 31.15.19 , 31.17.15

Tema gucepranii:
1. TIponecu pocTy, MOP(OJIOTis Ta TEPMOEJIEKTPUYHI BJIACTUBOCTI TOHKHUX IIJIIBOK Ha OCHOBI IIJIIOMOYM TEJIypUAY.

2. Growth Processes, Morphology and Thermoelectric Properties of Thin Films Based on Lead Telluride.

Pedepar:

1. Y po6oTi, 3 ypaxyBaHHSIM KOMIIJIEKCHUX €KCIIEPUMEHTAIbHUX JOCiI)KeHb BUBHAUYEHO I'OJIOBHI CTPYKTYpPHI
XapaKTEPUCTUKY TOBEPXOHb TOHKUX IJIIBOK Ha OCHOBI IVTIOMOYM TeJIypULY, SKi Oy OTPUMAaHI 32 JOMOMOTOI0
METO/IiB BiIKpUTOTO BUIIAPYBAHHSI y BaKyyMi Ta «Trapsidoi CTiHKW». BCTaHOBJIEHO BILJIMB TEXHOJIOTYHMX (PAKTOPIB HA
KOMIIJIEKC CTPYKTYPHUX i TEDMOEJIEKTPUYHUX BJIACTUBOCTEN. [IpONEMOHCTPOBAHO, O 1S ILJIIBOK HA OCHOBI
IJIIOMOYM TeJIypyly TUII iJIKJIaKY BIIJIMBAa€ Ha ME€XaHi3M IXHbOI'O 3apPOJI)KEHHS, a TAKOX XapaKTepHa OJJHO4YacHa

peasisallis IBOX MPOLECiB poCcTy — Iudy3iliHOro Ta BarHepiBCbKOTO. [Ipy YoMy Ha IMOYATKOBUX €TaIlaX OCaAKEHHS



I1y3ifHUIN [IpoLec POCTY € NOMIHYI0UMM, i BiH BiiTIOBiZjae 3a jaTepajbHUI PiCT HAHOKJIACTEPiB Ha NOBepxHi. Lle
II0JIOKEHHS MiITBEPIKY€EThCS BiANOBigHO0 3MiHOIO (pakTOopa popmu HaHOKIACTEPIB. Bu3HaYeHo, 110 mifKianka i3
CHTaJIy He 3a/la€ IIEBHOI OpieHTAallii HAHOKpUCTAJIiTaM, Ha BiIMiHY Bif IITK/IAIKY i3 CIII0H, a Ha IOBEPXHI 3Pa3KiB
BVHUKAIOTh 00'€KTU, YTBOPEHI B OCHOBHOMY IJIOIIMHAMU Kyba i poMOiYHOro gonexkaepa Ta ix NoeIHaHHSIMU.
BusiBnieHo, 110 HaK6iIbIIi 3HAaYE€HHS TEPMOEJIEKTPUYHOI IOTY>KHOCTI CITIOCTEPIraloThCsl Ha MOYATKOBUX €Tarax
OCaIPKEHHS1, KOJIM PO3II0/Iij 32 po3MipaMu HaHOOO'eKTiB Ha ITIOBEPXHI € 1ie IOCTaTHbO BY3bKUM, i B HbOMY He
MIPOSIB/ISIETHCS 6IMOJANBHUI XapaKTep, CIPUYUHEHUI OCTBaJIbiBCbKUM JO3PiBaHHSAM. 3'1COBaHO ONTUMAJIbHI

TEXHOJIOTIYHi YMOBH, 110 LO3BOJISIIOTh OTPUMATHU HANOiJIbIIi TOKa3HUKYU TEPMOEIEKTPUYHOI TOTYKHOCTI.

2. Statistical processing of all nanoclusters on the surface of thin films using the watershed method is performed.
The results of the calculation of the main structural characteristics are interpreted from the position of the
Lifshitz-Slozov-Wagner theory, Ostwald ripening and the kinetic theory of thin film formation. As a result of the
comparison of experimental data with theoretical calculations, the realization of two growth processes of thin
films at the same time is established: diffusion and Wagner. Moreover, in the initial stages of condensation, the
diffusion growth process is dominant, and it is responsible for the lateral growth of nanostructures on the surface.
At later stages, there is an increase in the share of Wagner's growth process in the overall process of film
formation. It is responsible for the growth of nanostructures in the normal direction. This statement is confirmed
by a corresponding change in the shape factor of nanoclusters, which increases with increasing deposition time.
The appearance of the bimodal distribution at a certain stage of deposition is explained by the implementation of
the Ostwald ripening process. The dependence of azimuthal and polar angles of surface objects on the
technological conditions of obtaining is established. It is determined that the substrate of sital does not give a
certain orientation to nanocrystallites, unlike the substrate of mica, and on the surface of the samples objects are
formed mainly by planes of cube and rhombic dodecahedron and their combinations. It is found that films
obtained on mica substrates are characterized by higher thermoelectric power than films obtained on sital. The
highest values of thermoelectric power are characteristic of films with a small thickness (in most cases 100 nm, but
not more than 500 nm), obtained with a relatively short deposition time. A structural feature that provides high
thermoelectric power in thin films is the small value of the shape factor, in which the average heights of surface
nanoclusters do not exceed 10 nm, and their average diameters - 30 nm.
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