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1. SIBuma nepeHocy B HaniBnposigHukax AIIBVI ta AIIIBV Ha 0CcHOBI 6;1M3bKO/IiII0UNX MOJI€JIel PO3CiSIHHS HOCIIB
3apsany

2. Transport phenomena in AIIBVI and AIIIBV semiconductors based on short-range scattering models of charge
carriers

Pedepar:

1. Incepranis NpUCBsAYEHA 3aCTOCYBAaHHIO IPUHLIMITY 6IM3bKO/Iil 1O ONUCY NPOLECiB PO3CisSIHHS HOCIiB 3apsly Ha
nedeKkTax KpUCTaIiyHoi rpaTku. Y pasi po3cisiHHi HOCis 3apsly Ha aKyCTUYHOMY Ta HENOJISIPHOMY ONTUYHOMY
¢doHOHax, HelTpanbHOMY fedeKTi Ta IoTeHLiasi cTaTuYHOI fedopmalii paziyc nii 6;1M3bKOJiI040r0 MOTEeHLiany
0OME>XEHMH OJJHi€I0 eJIEMEHTapPHOI0 KOMIPKOIO. Y BUNA/IKy PO3CisIHHS HOCIs 3apsily Ha i0Hi30BaHiil gomimiii,
MIOJISIPHOMY OIITUYHOMY, IT€30€JIEKTPUYHUX (IT'€30aKyCTUIHOMY Ta II'€300NTUYHOMY) pOHOHAX pafiyc aii
0JIM3bKO/IiI0Y0T0 MOTeHIjany myKanu y Burisigi R = o0 a0 (a0 - crasa rpaTky, 0 — BifIOBIAHUI HigriHHUN 1apaMeTp).
J7151 po3paxyHKy KOMIIOHEHTIB T€H30pa IIPOBiIHOCTi BAKOPUCTAHO METO]], TOYHOT'O PO3B’I3Ky CTallioOHapHOTO
piBHsIHHS BosbiiMaHa. Po3paxoBaHO TeMIIEPATYPHY 3aJI€XHICTb PyxJIMBOCTI HOCIiB 3apsay B Kkpucrtanax CdxHgl-xTe
(0=<x<1), CdxHgl-xSe (0<x<0.547), ZnxCd1-xTe (0<x<1), ZnxHgl-xSe (0.02<x<1), ZnxHgl-xTe (x=0.15), ZnO, GaN, CdS,

InN, InSb. PoarisiHyTO BIIjIMB pi3HMUX MeXaHi3MiB PO3CisSIHHS Ha PYXJIMBICTb HOCIs 3apsny. BusBieHo no6py



Y3rOIPKEHICTb T€Opil Ta EKCIIEPUMEHTY B BCbOMY PO3IJISIHYyTOMY iHTEpBaJjli Temneparyp. Busnaueno napamerpu

PO3CisSIHHS O 17151 Pi3HUX MeXaHi3MiB PO3CisIHHSI.

2. The thesis is devoted to the application of the short-range principle to the description of the charge carrier
scattering on the crystal lattice defects. For the charge carrier scattering on the nonpolar optical and acoustic
phonons, neutral defects and static strain potential the interaction radius of the short-range potential is limited by
one unit cell. For the charge carrier scattering on the ionized impurity, polar optical and piezoelectric
(piezoacoustic and piezooptic) phonons the interaction radius of the short-range potential was searched in the
form of R=n a0 (a0 - lattice constant, o - the respective adjusting parameters). The method of a precise solution of
the stationary Boltzmann equation was used for the calculation of the conductivity tensor components. The
temperature dependence of the charge carriers mobility in CdxHgl-xTe (0<x<1), CdxHgl-xSe (0<x<0.547), ZnxCd1-
xTe (0<x<1), ZnxHgl-xSe (0.02<x<1), ZnxHgl-xTe (x=0.15), ZnO, GaN, CdS, InN, InSb crystals was calculated. The
influence of the different scattering mechanisms on the charge carrier mobility is considered. A good agreement
between theory and experiment in all investigated temperature range is established. The scattering parameters o
for different scattering modes are determined.
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