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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BB po3mipHUX e(eKTiB Ha TepMOEJIEKTPUYHI BJIACTUBOCT] TOHKOILIIBKOBUX HAHOCTPYKTYP Ha OCHOBi TBEpIHX

PO34YVHIB TOIOJIOTIYHUX i30JIATOPIB Pi3HOTO TUITY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The influence of size effects on the thermoelectric properties of thin-film nanostructures based on solid solutions
of topological insulators of different types

Pedepat yKpaiHCBKOIO:

O6'eKT DOCIiIKEHHS - KJIaCU4Hi i KBAaHTOBI pO3MipHi e(eKTU y TOHKO I1J1iBKOBUX HAHOCTPYKTypax Ha OCHOBI
TBEPAUX PO34YMHIB 3D- Ta KpUCTANIYHMX TOIOJIOTIYHUX 130J19TOPIB - TEPMOEJIEKTPHKIB Ta BILJIUB PO3YIIOPAIKYBaHHS
CTPYKTypH Ha NposiBjeHHs uux edekTiB Ha TE BracTuBoCTi. MeTa po60TH - BUSBUTU PO3MipHi €(peKTH y TOHKUX
niBkax TBepaux posunHis (Bi)2(Tel-xSex)3, (Bil-xSbx)2Te3, (Bil-xSbx)2Se3, Bil-xSbx Ta Pbl-xSnxTe(Se) Ta
0COO6JIMBOCT] iX IIPOSIBJIEHHS, I10B'SI3aHi i3 HAsIBHICTIO B HUX TOIIOJIOTIYHOT'O [TIOBEPXHEBOTO LIapy, Ta BCTAHOBUTHU
BIIJIUB PO3MipHUX €(EKTIB Ha TEPMOEJIEKTPUYHI BJIaCTUBOCTI. METOIM OCIiTKEHHS - pEHTTeHiBChKa
I1(PaKTOMETPIsl; ONTUYHA TA €JIEKTPOHHA MiKPOCKOIIisl; BUMIPIOBAaHHS MiKPOTBEPLOCTI, TEPMOEIEKTPUYHUX,
KiIHETUYHUX Ta TEIVIOBUX BJIACTUBOCTEN.JJOCIIIPKEHO MIKPOCTPYKTYPY i KPUCTaNIIYHY CTPYKTYPY TBEPAUX PO3YMHIB
(Bi)2(Tel-xSex)3, (Bil-xSbx)2(Te)3 i Bil-xSbx Ta BcTaHOBNIEHO (a30BUIl CKJIA, i 3aJI€KHICTh NapaMeTpa
€JIEMEHTAPHOI I'PaTKH Bif, CKJIaay B 00'eMHUX KpUCTajlaX. BUroToBI€HO NojikpucTasniyHi 3pas3ku (Bi)2(Tel-xSex)3 i
(Bil-xSbx)2(Te)3 meTonoMm NpecyBaHHS Ta BCTAHOBJIEHO BIJIMB METOJMKYU BUTOTOBJIEHHS Ha iX TE BiacTUBOCTI.
MeTooM TepMIYHOTO BUIIAPOBYBAHHS y BaKyyMi i3 OZHOTO [pKepesia BUPOLIeHi TOHKI IU1iBKY Bil-xTex pisHoro
cknany (x=0.596-0.627) y mupokomy iHTepBaJi ToBImYH d Ipy BapiloBaHHi Pi3HUX TEXHOJIOTIYHUX YMOB
(TemnepaTypu MiIKJIaK1, CTaHy BUXiJHUX KPUCTAJIiB LIMXTH, TOLIO). BCTaHOB/IEHO BILJIMB TEXHOJIOTIYHMX YMOB Ha
Ty nposigHocTi i TE napameTpu miaiBok. JJOCIiIKeHO raJlbBAHOMArHiTHI BaacTUBOCTI y iHTepBaii T=4.2-300 K nng
KpucTaiis Bi2Se3 i BUrOTOB/IEHUX 3 HUX IJIIBOK Ta [10KA3aHO BifJCyTHICTh €(EKTIB c1abKoi loKasizallii y MiiBKax 3
d=199 HM i 179 HM. OTpUMaHi TemnepaTypHi 3aJ€XHOCTI KiHeTUYHUX KoedilieHTiB y inTepsai T=77-300 K nis

n1iBoOK p- i n- Bi2Te3, xapakTep SIKMX MOSICHIOETHCS HASIBHICTIO IOHOPHUX Ta,/a060 akLenTOPHUX JedeKTHUX CTaHiB.

Pedepar aHr1ilicbKOIO:

The object of the study: classical and quantum dimensional effects in thin-film nanostructures based on solid
solutions of 3D- and crystalline thermoelectric topological insulators and the effect of structure disorder on the
manifestation of these effects in TE properties. Goal of the work: to reveal the dimensional effects in thin films of
solid solutions (Bi)2(Tel-xSex)3, (Bil-xSbx)2Te3, (Bil-xSbx)2Se3, Bil-xSbx Ta Pb1-xSnxTe(Se) and peculiarities of
their manifestation related to the presence of a topological surface layer and to determine the impact of these
effects on thermoelectric properties. Methods of research: X-ray diffractometry; optical and electronic
microscopy; measurement of microhardness, thermoelectric, kinetic and thermal properties. The microstructure
and crystalline structure of (Bi)2(Tel-xSex)3, (Bil-xSbx)2(Te)3 and Bil-xSbx solid solutions were investigated and
the phase composition and the dependence of the unit cell parameter on the composition of bulk crystals were
established. Polycrystalline samples of (Bi)2(Tel-xSex)3 i (Bil-xSbx)2(Te)3 solid solutions are produced by cold
pressing and the influence of manufacturing technique on their TE properties was determined. Bil-xTex thin films
(x=0.596-0.627) in a wide range of thicknesses d were grown by vacuum evaporation from a single source when
varying different technological conditions (substrate temperature, the state of the original crystals of the mixture,
etc.). The influence of technological conditions on the conductivity type and TE parameters of the films was
established. Galvanomagnetic properties in the interval of T=4.2-300 K are investigated for Bi2Se3 crystals and
films produced from them and the absence of weak localization effects is shown. The temperature dependences of
the kinetic coefficients (T=77-300 K) are obtained for p- i n Bi2Te3 films. The nature of the temperature



dependences is explained by the presence of donors and /or acceptor defect states.
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