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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.31

Tema gucepranii:
1. CniextpasnbHi BlacTUBOCTI (OTOAETEKTOPIB HA 6AraTomapoOBUX HaMiBIPOBIIHUKOBUX CTPYKTYpax Ha OCHOBI

GaAs/InGaAs ta GaN /AlGaN maTtepiariB i3 BOyJOBaHUM MiKPOPE30HATOPOM

2. Spectral properties of semiconductor multi-layered photodetector based on GaAs/InGaAs and GaN /alGaN
materials with microresonator

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTyIEHs KaHAauaaTa Qpisnko-mareMaTUYHUX HayK 3a crenjanbHicTio 01.04.05
- OITHKA, J1a3epHa ¢i3ukKa. - XapKiBCbKUil HaliOHaJIbHUI yHiBepcuTeT imeHi B.H. Kapasina, Xapkis, 2014; ¥
nIycepTallii TPOBeJIeHO TEOPETUIHUIN OIMC Ta JOCiIKEHHS KBAHTOBOI €(PeKTUBHOCTI HaMiBIIPOBiTHUKOBOTO
pesonaHcHoro ¢otonerekropa (PO/I). Bynu onepskaHi 3a71eXHOCTI KBaHTOBOI €(PeKTUBHOCTI Bifj KoedillieHTa
BiZOMBaHHS BXiJHOTO A3epKajia pe30HaTopa NPU Pi3HUX ITapaMeTpax 6araTouapoBOi CTPYKTypU. BusHaveHi
3HaueHHs KoedilieHTa BiOVBaHHS BXiIHOrO A3€pKasa B 3aJIe5KHOCT] Bif, Qi3nyHUX IapaMeTpiB CTPYKTYPH.
BukopucTtaHHs Mikpope3oHaTopa, BOYJ0BaHOTO y BXiflHe A3€pKajlo, Jajlo MOXJIMBICTb OTPUMATH IJIaTO KBAHTOBO]
edpextuBHOCTI POJI. BcTaHOB/IEHA 3a/I€XKHICTh CIIEKTPIB BilOMBaHHS i KBaHTOBOI epekTuBHOCTI PO/ Bif
TEMIIEPATYpPH MiAKIaLKNA. 3 BUKOPUCTAHHAM MaTeMaTUYHOI MOZETI, IKa I'PYHTYETLC HAa BUPIlIEHH] DIBHAHD

ITpeninrepa i Bioxa y popmasiami BTOpHHHOTO KBaHTYBaHHS [IOCJI/IKEH] AUII0JIbHI MAaTPUYHI €JIEeMEHTH I1ePeX0iB



i CIIEKTp NOTJIMHAHHS KBAHTOBO-KAaCKaIHUX (POTOHETeKTOPiB. [I0Ka3aHo, o Ha NMOIJIMHAHHS BUITPOMIHIOBAaHHS B
KBAaHTOBO-KaCKaJHUX (OTOIETEKTOPIB HA BHYTPIlIHbO30HHUX I1€PEX0JjaX iCTOTHO BIINBA€E €(PEKT 3alIOBHEHHS
1i130H. 3aIIPOIIOHOBAHO CIOCIO 3MEHIIEHHS BIIMBY 11bOT0 €(EKTy 32 PaXyHOK BUKOPUCTAHHS ONTUYHOTO
PE30HATOpPa 3 BUCOKOIO JOOPOTHICTIO. 3 BUKOPUCTAHHSIM MaTEeMAaTUYHOIO MOJEJIIOBAHHSI IIOTJIMHAHHS B KBAHTOBO-
KackagHomy POJ] Ha OCHOBI HITPiIHUX 3'€JHAHb OTPUMAHO 3HIKEHHS BILIMBY e(dekTy Ha 80%. Kio4osi cyioBa -
KBaHTOBa e(EKTUBHICTb, CIIEKTPU BilOMBaHHSI, TIOTJINHAHHS, €(DEKT 3alI0OBHEHHS MiJJ30H, PE30HaHCHUI

doToneTekTop, KBAaHTOBO-KacKanHUI HOTONEeTEKTOp, po3NnoisieHui Binousay bperra.

2. Thesis for a doctor philosophy degree (Ph.D.) in physical-mathematical sciences by according to scientific
specialty 01.04.05 - optics, laser physics - V.N. Karazin Kharkiv national university, Kharkiv, 2014 In dissertation the
theoretical description and research of quantum efficiency of semiconductor resonance photodetektor (RFD) is
presented. Dependences of quantum efficiency form top mirror reflectivity were got at the different parameters of
structure. The values of the top mirror reflectivity are found depending on the physical parameters of structure.
Use of microcavity, built-in in a top mirror allowed to get the quantum efficiency flat-top in the RFD. With the use
of method of harmonic oscillators dependence the spectrums of reflection and quantum efficiency of the
temperature of RP substrate has been investigated. By a mathematical model based on the solving of Schr?dinger
of and Blokh equations the dipole transitions matrix elements and spectrum of absorption of quantum-cascade
photodetector are investigated. It is showed that subband filling effect has significantly influence on absorption of
radiation in quantum-cascade photodetectors. The method of diminishing of influence of this effect is offered due
to the use of optical resonator with high good quality. Modeling of absorption in quantum-cascade RFD on the
basis of nitride compounds shows lowering influence of this effect by 80%. Keywords - Quantum efficiency,
reflection, absorption spectrum, subband filling effect, resonance photodetector, quantum-cascade
photodetector, distributed Bragg reflector.
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