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1. KineTtuka ¢OTONPOBIZHOCTI Ta MeXaHi3MU peKoMbiHallii HEPIBHOB)KHUX HOCIIB 3apsiny B 6ap’€pHUX CTPYKTypax
InGaAs/GaAs Ta Ge/Si

2. Photoconductivity kinetics and recombination mechanisms of Ge/Si and InGaAs /GaAs barrier heterostructures

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYE€HA KOMIIEKCHOMY JOCIIKEHHIO 0CO6IMBOCTEN pesakcalii GpoTo30yAKeHHs Y
Oap’epHUX CTPYKTypax 3 HAHOPO3MipHUMU 00’ekTamu InGaAs ta Ge/Si i BUBHaU€HHIO MeXaHi3MiB (POTOIPOBiIHOCTI
y TaKUX F€TEPOCTPYKTYpax. Bu3aHaueHo posib KBAHTOBO-PO3MiPHUX CTaHIB HAHOOO'€KTIB Ta €HEPreTUYHOIO
PO3YINOPSIKyBaHHS y IIpoliecax peKom6iHallii HepiBHOBasKHUX HOCIIB 3apsily B 6ap’epHUX CTPYKTypax Ha OCHOBI
rereporiepexony InGaAs/GaAs ta Ge /Si. [lokazaHo, o sBUIlEe LOBroTprUBaiIoi GOTONPOBITHOCTI 3
HEEKCIIOHEHLIMHO0 pesiakcallieio GoTo30yI KeHHS, BUSIBJIEHE Y CTPYKTYpPax 3 HAHOOO' €KTaMU, IIOSICHIOIOThCS
IIPOCTOPOBUM PO3JiJIE€HHSIM 3apsifiB 30yI)KEHUX €JIEKTPOHHO-1iPKOBUX Map JIOKJILHUMU €JIEKTPUYHUMU T10JIIMU
Ta BIJIMBOM IVIMOOKUX MIACTOK B OTOYEHHI HAHOCTPYKTYP. BU3Hau€HO poJib HAHOCTPYKTYP y peslaKcarlii

($oTO36YIKEHHS Ta pO3TIIyMayeHOo siBulle 36inbieHHs yacy 3aracaHHs GpoToEPC ta porocTpymy pu jieryBaHHi



KBaHTOBHUX TOYOK InAs momilkamu JOHOPHOTO TUIY. Briepiue 1okasaHo, 10 IPUCYTHICTb KBAHTOBUX TOUOK InGaAs
B 06J1aCTi TPOCTOPOBOTO 3apsify P-i-N Hi0AiB IPU3BOLUTH 1O PO3IMIKPEHHS CIIEKTPAJIbHOTO Jjana3ony B [4 o6iacTb
(mo 1.2eB), a ix yeryBaHHs KpeMHieM 30iJIblllye Yac KUTTs] HEPiBHOBaXXHUX HOCIiB 3apsay Ha nopsifok. Kiovosi
CJIOBA: KBAHTOBI TOUKY, KBAHTOBI HUTKH, FETEPOCTPYKTYPH, IPOLLeCH PEKOMOiHaLlii 3apsly, HAHOCTPYKTYPH,

InAs/InGaAs, Ge/Si, poTONpOBiAHICTb, KBAHTOBO-PO3MipHi CTaHMU.

2. The thesis is focused on the complex study of the features of photoexcitation relaxation and determination of
photoconductivity mechanisms in barrier structures with nano-sized objects InGaAs and Ge/Si. The research
determines the role of nano-objects quantum-dimensional states and energy disordering in the processes of non-
equilibrium charge carriers recombination in barrier structures based on the heterojunction of InGaAs/GaAs and
Ge/Si. The study shows that the phenomenon of long-term photoconductivity with non-exponential
photoexcitation relaxation, found in structures with nano-objects, is explained by spatial distribution of excited
electron-hole pair charges by local electric fields and influence of deep traps in nanostructures surrounding. The
role of nanostructures in the relaxation of photo-excitation is determined and the phenomenon of increasing the
time of photo-EMF and photocurrent attenuation during doping of InAs quantum dots by impurities of a donor
type is explained. The thesis shows that the presence of InGaAs quantum dots in the spatial charge of p-i-n diodes
leads to the expansion of the spectral range in the IR region (up to 1.2 eV), and their doping with silicon increases
the lifetime of nonequilibrium charge carriers by an order of magnitude. Keywords: quantum dots,
heterostructures, carrier lifetime, recombination processes, InAs /InGaAs, Ge /Si, nanostructure, semiconductor,
photoluminescence, photoconductivity recombination, quantum size state.
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