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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BB po3mipHuX e(]eKTiB Ha TepMOEJIEKTPUYHi BJIACTUBOCTI TOHKOILIIBKOBUX HAaHOCTPYKTYp Ha OCHOBi TBEPAUX PO3UYMHIB

TOIIOJIOTIYHYX i30JISITOPIB Pi3HOT'O TUILY

Ha3sBa po6oTH (aHrJ1)

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

Pedepar (ykp)

OG6'eKT HOCIIAXEHHSI - KJIACWYHi i KBAaHTOBI PO3MIpHi €(EeKTU y TOHKOIUIIBKOBUX HAHOCTPYKTypax Ha OCHOBi TOIIOJIOTiYHHUX
isonsaropie - TepmoenektpukiB V2VI3, IV-VI, Bil-xSbx Ta BI/IMB TONOJIOTIYHMX MOBEPXHEBUX CTaHIB i PO3YNOpPSOKYBaHHS
CTPYKTypd Ha TNPOSB PO3MipHUX e@eKTiB i TepMOeJeKTpU4Hi BIACTUBOCTI. MeTa po6GOTU -BUSIBUTU PO3MIpHI edexTu y
TOHKOIIJIIBKOBUX HAaHOCTPYKTypaxX Ha OCHOBi TONOJIOTiYHMX i3osstopiB V2VI3, IV-VI, i Bil-xSbx Ta cnenudiky ix nposBy, sika
MOB'A3aHa 3 HASABHICTIO B TOIIOJIOTIYHUX i30JI9TOpAaX METaJIeBOrO IMOBEPXHEBOrO IIAPY 3 [ipaKiBCbKMM 3aKOHOM JIMCIIEpCii,
BCTQHOBUTU BIIJIMB PO3MIpHUX €QEeKTiB i pO3yNopsiKyBaHHS CTPYKTYPU Ha TEPMOEJIEKTPUYHI BJIAcTUBOCTL. MeTtomgu
JIOCJIIPKEHHS - BUMIipIOBaHHSI €JIEKTPOIIPOBiTHOCTI, KoedillieHTa 3eebeka, kKoedilieHTa XoJjla, MarHeTOONOpYy B iHTepBai
temrepatyp (77 - 300 K) i marnitHux nosnis (O - 1 Tx). [IpoBeieHO KOMIUIEKCHE JOCTIiIKEHHS 3a7IeXKHOCTEN BiJl CKJIaly i TOBIIMHU
TJIiBOK, TEMIIEPATYPU Ta MArHiTHOTO I10JIS1 TEPMOEJIEKTPUYHUX i raJlbBAHOMArHiTHMX BJIACTUBOCTEN TOHKUX IJIiBOK V2VI3, IV-VI, i
Bil-xSbx ski Oysu BUpOIIEHI Ha CKJIi METOJOM TE€PMIUYHOro BUIIAPOBYBaHHS y BaKyymi MoJjikpucTasiB. BusBieHo kjacu4Hi Ta
KBaHTOBI po3MipHi edekTu. CriocTepeskeHO OCHUJIIOIYNI XapaKTep 3MiHU TePMOEJIEKTPUYHUX BIACTHUBOCTEN TOHKUX ILUIIBOK i3
TOBIUIMHOIO, SIKUH TIOB'SI3YETHCS i3 MPOSBOM KBAaHTOBUX PO3MipHUX €(eKTiB. Pe3ysbTaTu TEOPETUYHOTO PO3PAXYHKY Iepiony
OCHWISLIA B paMKaX MOMeJi HECKiH4YeHHO TIJMOOKOi IMOTEHLiNHOI siMM [00pe Y3ro[KyIOTbCS 3 JaHUMU EKCIEPUMEHTY.
BCTaHOBJIEHO BIJIMB TOIOJIOTIYHUX ITOBEPXHEBUX CTaHIB i3 AipaKiBChbKMM 3aKOHOM jucriepcii Ha crienu@iky mposiBy po3MipHUX
edexTiB y TOHKUX IUTiBKax Bi2Se3 i Bi2(Tel-xSex)3. BusHaueHO BIJIMB aHIOHHOTO 3aMillleHHS y crosiykax V2VI3 Ha poamipHe

KBaHTYBaHHSA €HEPIrETUYHOI'O CIIEKTPA.
Pedepar (aHra)

The research objects are classical and quantum size effects in thin film nanostructures based on topological insulators - V2VI3,
IV-VI, Bil-xSbx thermoelectrics, and the effect of topological surface states and structural disordering on the manifestation of
size effects and thermoelectric properties. The research purpose is to detect size effects in thin film nanostructures based on
topological insulators - V2VI3, IV-VI and Bil-xSbx, and to identify the specificity of their manifestation associated with the
presence of the metallic surface layer with a Dirac dispersion law, to establish the influence of size effects and structure
disordering on thermoelectric properties. The research methods include measurements of electrical conductivity, the Seebeck
coefficient, the Hall coefficient, and magnetoresistance in the temperature ranges of 77 - 300 K and in the magnetic field range
of 0 - 1 T. The dependences of thermoelectric and galvanomagnetic properties on temperature, magnetic field, composition and
thickness of thin V2VI3, IV-VI, i Bil-xSbx films grown on glass substrates by thermal evaporation in vacuum using polycrystalline
samples, prepared and characterized during the first stage of this project, as initial materials, were studied. Effect of aging on
thermoelectric properties of Bi2Te3 crystals and thin films was studied. Classical and quantum size effects were observed. An
oscillatory behavior of the thickness dependences of thermoelectric properties for thin films was detected and attributed to the
manifestation of quantum size effects. The oscillation period theoretically calculated for an infinitely deep quantum well was in
good agreement with the experimental results. The influence of topological surface states with the Dirac dispersion law on the
manifestation of size effects in thin Bi2Se3 i Bi2(Tel-xSex)3 films was established. The effect of anion substitution in V2VI3
compounds on size quantization of energy spectrum was identified

Ingekc YIK: 539.21:537.1;548:537.1;538.95-405:537.1, 539.23, 537.32

Kozu tremaruunux py6puk HTI: 29.19.23



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): ToHKi m1iBKu TBepAux po3unHiB IV-VI, V2VI3 i Bi-Sb i BimoMocTi 1po BIIJIMB KBAHTOBUX PO3MIPHUX

edeKTiB Ha iX TepMOEJIEKTPUYHI BIACTUBOCTI

Hassa npoayxkuii (anrJ): thin films based on IV-VI, V2VI3 and Bi-Sb solid solutions and information about the influence of
quantum-size effects on their thermoelectric properties

OuikyBaHi pe3yabTaTi: Marepianu
T'anyss 3acTocyBanus: 72.10

Onuc npozykuii (ykp): OzepkaHo TOHKI IJIiBKY TBEpAUX po3unHiB Bi2Se3, Bi2Te3, SnTe, Bil-xSbx, (Bil-xSbx)2Te3, Bi2(Tel-
xSex)3, PbSel-xTex, 3 pisHUMU TOBIIMHAMY METO/IOM TEPMIYHOTO BUIMIAPOBYBaHHS Y BaKyyMi MOJIIKPUCTAJIIB Ha CKJISIHI Ta CIIIOASHI
nigkianku. OTpYMaHO 3aJIESKHOCTI Bifl CKJIA[y i TOBIIMHMU IUIIBOK, TEMIIEPATYPU Ta MArHiTHOTO I10JI1 TEPMOEJIEKTPUYHUX |
raJibBaHOMarHiTHUX BJIACTMBOCTEN TOHKHUX IUTiBOK TBEpAUX po34nHiB IV-VI, V2VI3 i Bi-Sb. [IpoBeeHO NOpiBHSHHS OJepP>KaHUX
PE3YyJIbTATIB i3 JaHMMMU 7151 BUXiJHUX NOJIKPUCTAiB. BUsBIE€HO KJIACH4HIi Ta KBAHTOBI pO3MipHi e(eKTh. CIOCTEPEKEHO
OCLMJIIOIOYNI XapaKTep 3MiHM TEPMOEJIEKTPUYHUX BJIACTUBOCTEN TOHKHUX IUTBOK i3 TOBIIMHOIO y TOHKHUX IUTiBKax Bi2Se3 i Bi2(Tel-

xSex)3, KU MOB'SI3y€eThCS i3 IPOSIBOM KBAHTOBUX PO3MipHUX €(EKTIB.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: TlosinmeHHs cCTaHy HaBKOJIUIIHBOTO cepenoBuina, EKoHOMis eHepropecypcis
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