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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEHYBaHHS IOPHUAUYHOI 0COOM: [HCTUTYT (isnKy HANIBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu
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V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.31

Tema guceprauii:
1. CTpyKTypHi IEPETBOPEHHS Ta 3MiHM €HEPTeTUYHOTI'O CIIEKTPY B HAMIBIIPOBIZHUKOBUX MaTepiasax eJIeKTPOHIKN

IIpY JIETYBaHHI Ta MOHMKEHHI PO3MipHOCTI

2. Structural transformations and changes of the energy spectrum in semiconductor materials for electronics at
doping and spatial confinement

Pedepar:

1. Incepraist npUCBsiY€Ha AOCIIIPKEHHIO MeXaHi3MiB Qi3nyHNX ITpoLIeciB, HacamIlepe], CTPYKTYpHHUX [1epEeTBOPEHb
Ta 3MiH €HepreTUYHOrO CIIEKTPY, SIKi BilOyBalOThCS B HAIIBIPOBiJHUKOBUX MaTepiasax Mpu JIETyBaHHI Ta
MOHWXEHHi po3MipHOcCTi. BuB4eHi 3MiHM doTomoMiHe e i Ta TOTJIMHAHHS HAMiBIPOBITHUKIB, Ki BifiOyBaloThCS
B pe3yJIbTaTi iX JieryBaHHS i3 3aCTOCYBaHHSIM Pi3HUX METOJiB (iMIIaHTallifiHe, i30BaJIeHTHE, JIeTYBaHHSI [1pU
TPUBAJIMX TEPMOBiZIIaNax, MarHiTHUMU JOMIlIKaMy, IIPU BUCOKUX KOHIEHTpaLisiX Jieryio4oi gomimku). JJocaimxeni

HU3bKOPO3MIipHI KpeMHi€eBi MaTepiany, AKi BUIIPOMIHIOIOTh Y BUIMMOMY Jiana3oHi JOBKWH XBUJIb, 30KpEMa



BUSIBJIEHO [1BA HOBMX CBIiTJIOBUNIPOMIHIOIOUMX MaTEPiaIn - aHI30TPOITHO TPABJIEHUI Ta HUTKOMOAIOHUI KPEMHII.
BusiByieHi Ta JOCiIKEHi HOBi BIACTUBOCTI CITIHOBOI peJjlakcallii B KBAHTOBUX SIMaxX Ta HAArpaTkax Ha OCHOBI
HaliBMarHiTHYX HAMiBIPOBiJHUKIB - HAsIBHICTb JBOX CIIiIHOBO-3aJIEXKHMX KACKaliB €HEPreTUYHOI peJlakcallii
€KCUTOHIB, IPUTHIYEHHS CIiH-(JIiN NePexo/iiB IpYU MaIuX 3HaUEHHSX XBUJILOBOI'O BEKTOPA, BIVIUB CIIiIHOBOTO

POS3LIEIJIEHHS HA CIIIHOBY PEJIaKCALiIo.

2. Dissertation deals with the investigation of the mechanisms of the physical properties, namely, structural and
energy spectrum changes that occur in semiconductors at doping and quantum confinement of carriers. The
changes of the photoluminescence and absorption of semiconductors at different doping types - isoelectronic,
implantational, due to prolongated annealings, with magnetic impurities, with high concentrations of doping
impurity. The low-dimensional silicon materials are investigated and two new light-emitting materials are found -
anisotropically etched silicon and filament-like silicon. New properties of spin relaxation in quantum wells and
superlattices are observed - the presence of two spin-dependent cascades of energy relaxation of excitons,
suppression of spin-flip transitions at low values of the wave vectors, influence of the spin-splitting on the spin
relaxation.
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