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1. TpaHCIIOpPT HEPIBHOBa)KHUX HOCIIB 3apsiy B 6araTOKOMIIOHEHTHUX I1J1a3MOIIOiOHNX CepeloBULaxX

2. Transport of nonequilibrium charge carriers in multicomponent plasma-like media

Pedepar:

1. Y puceprauii BUpillEHO aKTyasbHY Npo6ieMy (i3YHOI €IeKTPOHIKY — IOCIIiI)KEHHS TPAHCIIOPTY HEPIBHOBAXKHUX
HOCIIB 3apsy B [1J1a3MOIOJiOHNX CEpefoBUIAX Ta iX B3aeMOii 3 eJIeKTPOMarHiTHUMHU NossiMu. O6’eKTOM
IIOCJIiIKEHHS € TPAHCIIOPTHI TPOIeCH B IJIA3MOTIOIIOHMX CEePeOBUIIAX 3 KilbKOMa TUTIaMU HEPiBHOBa>KHUX HOCIIB
3apsmy, 30Kpema, TEpMOeJIeKTPUYHI i POTOeIeKTPUYHI IBUILA B GIMOJISIPHUX HaIliBIIPOBiAHUKaX. MeTa
IVCepTalifiHOi pOOOTH —~— PO3BUTOK JIiHINHOI Andy3iiHO-IpeidoBOoi TeOPii TPAHCIIOPTHUX NPOLECIB B
0araTOKOMIIOHEHTHUX CUCTEMaXx [1JIs BUBUEHHS B3a€MOJIii HEPiIBHOBaXXHUX HOCIIB 3apsiy 3 €IeKTPOMarHiTHUM
TI0JIEM B TBEPJOTIiJIbHIN TJ1a3Mi. Pe3ysibTaTii OTPMMaHO 3 BUKOPUCTAHHAM METO/Y MOCiJOBHUX HAOIMKEHD IJIS
HEJIIHIHUX MaTepiajbHUX PiBHAHD KJIACMYHOI €JIEKTPOAUHAMIYHOI 3a1a4i, METOAY KiHLEBUX PI3HULb IJI
pO3B’s13aHHA AudepeHLianbHUX PiBHSIHb. B pOGOTI OTpUMaHO 3arajabHy CaMOY3rOJPKEHY CUCTEMY IPAaHUYHUAX YMOB

17151 OCJIIPKEHHS CTalliOHaPHUX TPAHCIIOPTHUX NPOLECIB B CTPYKTypax 3 HAMIBIPOBIAHMUKIB i METaJliB B JOBIJIbHUX



[IOENHAHHSX, 3a[IPOIIOHOBAHO HOBY MOJIE/Ib PEKOMOIHAL[ITHMX IPOLIECiB B HEOHOPIIHUX TeMIIEPATyPHUX TOJISIX
L7151 JTiHIAHOI nudysiiiHo-npefidoBoi Teopii TpaHCIIOPTHUX MIPOLECiB B 0OMEXEHHUX I71a3MOIIOJiOHNX cepeloBUIax
3 KiJIbKOMa THIIaMU HOCIiB CTpyMy. PO3IIMPEHO TE€OPil0 TEPMOEIEKTPUYHUX SIBULL J1S1 CEPELOBUILA 3
HepiBHOBaXHMMMU HOCISIMU 3apsy IEKibKOX TUIIiB. [lependauyeHo NpUHIMIIOBO HOBUI NTOTIEPEYHU TUHAMIYHUN
TepMOeJIeKTPUYHUM edeKT. PesynbraTty MOXKyTb OyTH 3aCTOCOBAHO [J151 BUMIPIOBaHHS IIapaMeTpiB
HaMiBIPOBIAHUKIB, B MOJEI0OBAHHI IBUAKOIIIOUNX ONTOEJEKTPOHHUX Ta iHIIUX MiKPOEJIEKTPOHHUX NIPUJIALIB, 11

niABUILEHHS €(PEKTUBHOCTI 1IEPETBOPIOBAYIB TEIJIOBOI €HEPTii y €IeKTPUUHY.

2. The thesis solves the actual problem of physical electronics - the study of transport of nonequilibrium charge
carriers in plasma-like media and their interaction with electromagnetic fields. The object of the study is transport
processes in plasma-like media with several types of non-equilibrium charge carriers, in particular, thermoelectric
and photoelectric phenomena in bipolar semiconductors. The purpose of the thesis is to develop the linear
diffusion-drift theory of transport processes in multicomponent systems for studying the interaction of
nonequilibrium charge carriers with an electromagnetic field in solid-state plasma. The results are obtained using
the method of successive approximations for nonlinear material equations of the classical electrodynamics’
problem, the finite difference method for solving differential equations. A general self-consistent system of
boundary conditions for the stationary transport processes in semiconductor and metal structures in arbitrary
combinations is obtained, a new model of recombination processes in non-uniform temperature fields for the
linear diffusion-drift theory of transport processes in bounded plasma-like media with several types of charge
carriers is proposed. The theory of thermoelectric phenomena for a medium with nonequilibrium charge carriers
of several types is developed. A fundamentally new transverse dynamic thermoelectric effect is predicted. The
results can be applied for measurements of semiconductor parameters, in the development of high-speed
optoelectronic and other microelectronic devices, for increasing the efficiency of thermopower converters.
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