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Pedepar:

1. Po3mipHi edexTu (k1acuy4Hi Ta KBAHTOBI) Y SIBUINAX [IEPEHECEHHS B TOHKUX I1JIiBKax HalliBIIPOBiAHUKIB. BusBieHHs
KJIACUYHOTO Ta KBAHTOBOTO PO3MipHUX €(EKTIB y TOHKUX HalliBIIPOBiIHUKOBUX ITiBKax PbTe i PbSe msixom
BMBYEHHS €JIEKTPOQi3NYHNX, raJIbBAHOMATHITHUX i TEPMOEJIEKTPUYHHUX BJIACTUBOCTEN B 3QJIESKHOCTI BiJl TOBIIMHU
IJTiBOK, TUILY IIPOBITHOCTI, KOHLIEHTPalii HOCI{B 3apsay Ta AesKuX TeXHOJIOryHuX (pakTopiB. BcTaHOBIEHO
OCLIMJIIOI0UMI XapaKTep 3MiHM KIHETUYHUX BJIACTUBOCTEN NpU 36isblIeHHi TOBIKUHY d I1iBOK JleroBaHoro PbTe Ta
PbSe, nenerosanoro i serosanoro Cl, mo nos's13yeTbes 3 MPOSIBOM KBAHTOBOT'O PO3MipHOro eekry. [lepiogu
OCLMJISILIN, pO3Pax0OBaHi B paMKaxX MOJIeJIi IJIMOO0KOI IIPSIMOKYTHOI ITOTEHLiaJIbHOI SIMH, Y3TOMKYIOThCS 3
eKCIIepMMEeHTaJIbHUMU. [HBepcis Tuny nposigHocTi npu 3MiHi d niBok PbSe i PbTe, nerosanux Pb a6o In, no3sosse
BMBYaTHU KBAaHTOBUI PO3MipHUI €(EKT, SIKUHM BU3HAYA€ThCS IOBEIiHKOIO HOCIIB N- i p-TUIY IPOBigHOCTI.
PospaxyHok 3anexHocTi KoedilieHTa 3eebeka S(d) B HabIMDKEHHI pO3MipHOTO KBAaHTYBAHHS 3 ypaxyBaHHSIM d-

3asie>xxHoCTi eHeprii depmi Bif, TOBIIMHY i BHECKY B KiHETUYHI Koe(illieHTH BCiX eHepreTUYHUX ITiT[30H,



po3TamoBaHux Hwk4e piBHS Oepmi, 11 nmiBok PbTe<Na> i PbTe<Pb> p-tuny nposigHocti, n-PbTe<In> i n-
PbSe<Cl> y3romKyeTbCsl 3 eKCIIePUMEHTaJIbHIMU JJaHUMU 32 BEJIMUUHOIO Ilepiony ocuusniil. [1aBHe 3pocTaHHS
€JIEKTPOIIPOBiIHOCTI, PYXJIMBOCTI €JIEKTPOHIB Ta KoedilieHTa 3eebeka 3 TOBIMHOIO I1iBOK PbTe i PbSe nos's3ano 3
IIPOSIBOM KJIACUYHOTO PO3MipHOro eeKTy Ta iHTepripeToBaHO B paMKax Teopiit Oykca-3onaxeiimepa i Maitepa.
daxT MposiBy KJIACUYHOTO Ta KBAHTOBOTO po3MipHUX e(eKTiB B I1iBKax PbTe i PbSe He 3anexuTs Big KOHLEHTpaLii
HOCIiB 3apspy i TAIy IPOBiIHOCTI, OpieHTAaljl I1iBKU. TOBIVMHHI OCUMIIALI TEPMOENIEKTPUYHUX BIACTUBOCTEN

TOHKUX IUUIIBOK CJIifl BpaXOBYBaTU IIPU OJE€P>KaHHI MaTepiaiB N- i p-TUIly UJISXOM 3MiHM TOBIIMHMU.

2. Size effects (classical and quantum) in transport phenomena of the semiconductor thin films. The revealing of
the classical and quantum size effects in thin semiconductor films of PbTe and PbSe through the study of
electrophysical, galvanomagnetic and thermoelectric properties as functions of the film thickness, type of
conductivity, charge carrier concentration and technological factors. It is established that under increasing
thickness d the kinetic properties of thin films of doped PbTe, stoichiometric PbSe and PbSe doped with Cl exhibit
an oscillatory behavior. Such oscillations are attributed to the manifestation of quantum size effect. Oscillation
periods calculated within the framework of a model of a rectangular quantum well with infinitely high walls are in
good agreement with the experimental ones. The inversion of the conductivity type with changing thickness of
PbSe and PbTe doped with Pb or In layers makes it possible to study quantum size effect determined by the
behavior of both the electron and hole gases. The calculated thickness dependence of the Seebeck coefficient S(d),
using size quantization approximation and taking into account the d-dependence of the Fermi energy and
contributions to kinetic coefficients from multiple energetic subbands, for the p-PbTe<Na>, p-PbTe<Pb>, n-
PbTe<In> and n-PbSe<ClI> films coincides well with the experimental ones with regard to the oscillation period.
The increase of conductivity, electron mobility and Seebeck coefficient with increasing thickness of PbTe and PbSe
films is attributed to the manifestation of classical size effect and is interpreted in the framework of the Fuchs-
Sondheimer and Mayer theories. It was shown that the fact of classical and quantum size effects manifestation in
PbTe and PbSe thin films is independent of charge carrier concentration and conductivity type, film orientation.
Thickness oscillations of thermoelectric properties of thin films should be taken into account when preparing
materials of n- and p-type conductivity by varying thickness.
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