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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. BuKopucTaHHS METOLY €MITIPUYHOTIO IICEBAONOTEHLIANY 171 PO3PAXYHKIB €HEPTrEeTUYHOTO CIIETPY EKCUTOHIB Ta

MiJIKMX LOMIIIOK B KOBaJIEHTHUX KPUCTAIaxX

2. Using the Empirical Psevdopotential Method for the Calculation of the Exciton and Shallow Donors in Covalent
Cristals

Pedepar:

1. Incepraris IpuCBIYeHA TEOPETUIHUM [IOCIIIIP)KEHHSIM eJIEKTPOHHUX 30y)KeHb ~ eKCUTOHIB Ta MiJIKMX IOHOPIB B
KpHUCTaJIax i3 CKJIaHOI0 CTPYKTYPOIO €HepreTUYHMX 30H. MeTonoM Teopii 30ypeHb i3 3ay4yeHHSIM TeOPEeTUKO-
IPYyIIOBOTO aHaJli3y Ta YUCEJIbHUX PO3PaXyHKiB METOJIOM €MIIIPUYHOrO IICEBAONOTEHLiANy NOCiIP)KEHO BILJIUB
6araTo0JIMHHOCTI 30HU NPOBiITHOCTI Ta BUPOIKEHHS BEPXHbOI BaJIEHTHOI 30HU HAa TOHKY CTPYKTYPY
€HEepPreTUYHOro CIIEKTPY €KCUTOHA Ta MIJIKOTO JOHOPA 5 IPYNU B KOBaJIEHTHUX KPUCTAJIaX TUITY ajMa3y i IMHKOBOI
00MaHKU. 3anIpOIIOHOBAaHO OPUTiHANIBHUM MiJXif, [0 BUBUEHHS 3arajIbHUX 3aKOHOMIPHOCTEN B3a€MO3B' SI3KYy MiXK
€HEePreTUYHOIO 30HHOI0 CTPYKTYPOI0, GopM (paKTOpaMu MCEBAONOTEHIiaNa, CTAIO IPATKY, TigpOCTaTUYHUM
TUCKOM (CILJIaBJIEHHSIM). BKa3aHO Ha MOXKJIMBI MIJISIXM BUKOPUCTAHHS LIUX 3aKOHOMipHOCTe!.Kito4oBi

CJIOBA:€KCUTOH, MIJIKUI JOHOP, EHEPreTUYHUI PiBeHb, CIIEKTP [IOTJIMHAHHS, €JIEKTPOHHA 30HHA CTPYKTYpa,



6araTol0JIMHHICTb 30HU MTPOBITHOCTI, BUPOIKEHHSI BaJIEHTHOI 30HU, PO3LIeIIeHHs, GopM paKkTopH,
[ICEeBMIOIOTEHLiall, CTPYKTypa anmasy i cdasnepiry.

2. The dissertation is devoted to theoretical investigations of electron excitations - excitons and shallow donors in
crystals with complex structures of energy bands. Influence of the many - valley condition band and the upper
valence band degeneration on exciton and shallow donors of 5-th group energy spectrum fine structure is
investigated by te methods of the disturbance theory with using a theoretical-group analysis and numerical
calculations by the empirical pseudopotential method in diamond and zinc blende type covalent crystals. Original
approach to studying the general regularities between an energy band structure, lattice constant and hydrostatic
pressure( alloying) is offered. Possible means of using these regularities are pointed out. Key words: exciton,
shallow donor, electron band structure, energy level, absorption spectrum, many valley conduction band, valence
band degeneration, splitti ng, form factors, pseudopotential, structure of diamond and zinc blende type crystals
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