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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHX PyOpHK: 29.01

Tema gucepranii:
1. doTOeNeKTPUYHI BJIACTUBOCTI CTPYKTYP KPUCTAIYHOrO KPEMHIIO 3 TiZlpOreHi30BaHMMU HAaHOPO3MipHUMU

BKpaIrjIEHHAMU

2. Photoelectric properties of crystalline silicon structures with hydrogenated nanosized inclusions

Pedepar:

1. O6'eKT - gBUILA reHepallii pyXJIMBUX HOCIIB 3apsiy KBaHTaMU CBiTJ1a B MOHOKPUCTAJIIYHOMY KpeMHii 3
aMOp(pHMMHU HAaHOBKpAIlJIEHHSIMU. MeTa - OTPMMaHHS BJIaCTUBOCTEN reTepoMOP(QHUX HaMiBIPOBiZHUKOBUX
MarepiasiB Ha OCHOBI KPUCTAJIIYHOTO Ta aMOP(GHOT0 KPEMHIIO Pi3HOTO BUJY Ta CTyIeHs amop@isallii, CyTTeBUX 3
TOYKM 30pPy 3aCTOCYBaHHS iX y (OTOENIEKTPUYHUX IEPETBOPIOBAYAX [JISI COHSYHOI €eHEepreTUKu. MeToau - MeTo[,
KiHETUYHOTO PiBHSIHHS 3 MoguQikalieo PyHKLii po3Nofiny MilIbHOCTI €JIEKTPOHHUX CTaHIB Ta CIIEKTPY OIITUYHOTO
[IOTJIMHAHHY 3 YPAaxyBaHHSM CTYIIEHS PO3YNOPSIKOBAHOCTi aMOP(PHOr0 KPEMHIIO; METO, CXEM 3aMillleHHS IJ1s1
BH3HA4YeHHS (POTONPOBITHOCTI MOHOKPUCTAIIYHOTO KPEMHIIO MIPY Pi3HUX CTYIIEHSIX PO3YIOPSAKOBAHOCTI
aMop(HUX BKJIIOUYEHb Pi3HOI reoMeTpUyHOi (popmu. PedynbTaTy — TEOPETUYHUM IIJISIXOM OTPUMAHO PO3IIOLin
1iJIbHOCT] €JIEKTPOHHHMX CTaHiB Ta CIIEKTP HOPMOBAHOI y3arajbHeHOi QyHKIii pO3IIO/iy IiIbHOCTi CTaHiB B
reTepoMop(pHOMY KPEMHII 3 ypaxyBaHHSIM CTYIE€HS pO3yNOPSAKOBAHOCTI CTPYKTYpU, po3MipiB Ta Mopdoorii

BKJIIOUEHb; OEP>KaHO XapaKTepUCTUKU (POTOIPOBITHOCTI FeTePOCTPYKTYPH aMOPQHOTO riiporeHisoBaHOro Ta



MOHOKPHCTaJIIYHOIO KPEMHIIO 5IK (PYHKLii po3mipiB Ta MOp@oJIorii aMOP(HUX BKJIIOYEHD B KDUCTATIYHOMY
Ccy6CTpaTi; MoJaJbIINK PO3BUTOK METO/IB PO3PaXyHKY BIVIMBY aMOPQHUX HEONHOPifHOCTe! Ha GOTOIPOBIIHICTh
KPUCTaJIiYHOTO KPEMHIIO B 3aJI€5KHOCTI Bifj Qi3UYHUX BJIACTUBOCTEN Ta reOMETPii IMX HeoJHOpigHoCTel. ['any3p

3daCTOCYBAHHS — COHAYHA €HEPIreTUKa, OHTOC]’[CKTpOHiKa

2. The object - phenomena of mobile charge carrier generation by quantums of light in single-crystalline silicon
with amorphous nano-inclusions. The goal - obtaining properties of heteromorphic semiconductor materials
based on crystalline and amorphous silicon of various kind and degree of amorphization essential from the point of
view of their use in photoelectric converters for solar energetics. Methods - kinetic equation method with
modification of electron density states distribution and optical absorption spectrum function considering the
degree of amorphous silicon structure disorder; method of substitution patterns to determine photoconductivity
of single-crystalline silicon at various degrees of structure disorder of amorphous inclusions of different
geometrical shapes. Results - electron density states distribution and the spectrum of the normalized generalized
function of the density states distribution in the heteromorphic silicon are obtained in a theoretical way,
considering the degree of structure disorder, the size and morphology of the inclusions; photoconductivity
characteristics of the heterostructure of amorphous hydrogenated and single-crystalline silicon are obtained, as
functions of the size and morphology of amorphous inclusions in the crystalline substrate; methods of calculating
the influence of amorphous inhomogeneities on the photoconductivity of crystalline silicon are more developed,
depending on the physical properties and geometry of these inhomogeneities. Scope - solar energetics,
optoelectronics
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