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Tema gucepranii:
1. KBaHTOBO-MexaHiuHa Teopis CIiH-3aJIeXKHOI peKOMOiHallil B HaNiBIIPOBiHMUKAX.

2. Quantum theory of spin-dependent recombination in semiconductors.

Pedepar:

1. Incepraris npucBsyeHa po3pooiii KBAHTOBO-MeXaHIuHOI Teopil CIliH-3a/Ie>)KHOI peKOMOiHaLlil B HalliBIIPOBiIHUKAX
3a y4YacCTIO JIOKJ1i30BaHUX €JIEKTPOHHUX Iap. 3alIpOIIOHOBaHA TeOoPisl [100yl0BaHa HAa OCHOBI PiBHSIHHS PYXY IJIst
orepaTopa r'yCTMHU €JIEKTPOHHOI IIapy i 3aCTOCOBaHa 151 ONUCY CIIiH-3aJIeXXHOi peKOMOiHAallii 32 MexaHi3MOM
Kannana-ConomoHa-MoTTa Ta 4yepe3 30yAKeHi TPUIJIETHI CTaHU TOYKOBUX AedeKTiB. 17151 060X MeXaHi3MiB
IOCIiIKeHi IIoJIoKeHHs Ta ¢opMa Pe30HAHCHUX ITiKiB HEPiBHOBaXXKHOI ITPOBiTHOCTI. B paMkax 1poro nigxony B
TEOPilo CHiH-3aJIe)XKHOI peKOMOiHallii BKIIOU€HO HaJTOHKY B3a€MOJIiI0 CIIiHiB JIOKaJli30BaHUX €JIEKTPOHIB Ta si1ep,

IKi OTOUYYIOTb €JIEKTPOH. 1le 1,03B0oJIsie BUKOPUCTATH ii 111 aHa/IN3y peajbHUX CIIEKTPiB MarHiTHOTO PE30HAHCY, SIKi



3apeeCcTPOBaHi LIISIXOM BUMIPIOBAHHS IIPOBiIHOCTI 3pa3Ka (€JIeKTPUYHO-NETEKTOBAHMI MarHiTHAY PE30HAHC,
EJMP). B nucepTauii copmyiboBaHi XapaKTpeHi pUCH iCHYIOUNX MEXaHi3MiB CITiH-3aJIe>KHOI pekoMbiHallii yepes
JIOKaJIi30BaHi €JIEKTPOHHI IapH, SIKi JO3BOJISAIOTh [10 €KCIIEPUMEHTAIbHUM JaHUM BifjaTH IIepeBary OJHOMY

MEXaHi3My.

2. The dissertation is devoted of quantum theoty of spin-dependent recombination in semiconductors. The theory
is based upon the von-Neumann equation for density operator of electorn pair. The theory is applicable for both
Kaplan-Solonom -Mott mechanism of spin-dependent recombination and spin-dependent recombination through
the excited triplet states of point defects. The positions and shapes of the peaks of nonequilibrium conductivity are
investigated for both mechanisms of spin-dependent recombination. The theory takes into account the hyperfine
interaction between the localized electron spins and the spins of neighboring nucleus. This allows to use the
theory for analysis of the real spectra of electrically-detected magnetic resonance. Distinctive characteristics of
the existing mechanisms of spin-dependet recombination are formed in the dissertation.
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