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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [ncTuTyT disuku HanjoHansHoi akaziemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 46, m. Kuis, 03680, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IucrutyT (isuku HauionanbHoi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 46, m. Kuis, 03680, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.33.25

Tema gucepranii:
1. TligBuIIeHHS HEJiHIMHO-ONTUYHOrO BiArYKy (poTOpedpakTUBHUX HAIiBIIPOBiIHUKIB B iH(pauepBoHill 06s1acTi

CIIeKTpa.

2. Enhancement of the nonlinear optical response of photorefractive semiconductors in the infrared spectral
range.

Pedepar:

1. B pucepTauiiiniil poboTi BUpillyeTbCsl Ipobiema 306iIblIeHHS HEeTiHIMHO-ONTUYHOTO BiIlYKYy HaIliBIPOBiHUKOBUX
KPUCTaJiB Ta ri6puAHUX €JIeMEHTIB Ha iX OCHOBI B iHppauepBOHiil 06J1aCTi crieKTpa. 3a JOIOMOro0 KOMILJIEKCHUX
nmociimkeHs ineHTudikoBaHi GoTopedpaKTUBHI EHTPU B MEPCIEKTUBHUX HaIliBIPOBiIHUKAX, BU3HAYEHi eHeprii ix
aktuBalii. [IpoeMOHCTPOBaHO NifBUIEHHS (POTOPEePPaKTUBHOIO BiAryKy IIPU ONTUYHOMY Il€pe3acesIeHHi PiBHIB y
3aboponeHil 30Hi CdTe:Ge. OTprMaHi HaM6iNbIII 171 HAMIBIPOBiNHUKIB KoedillieHTH B3aemoii B Tudpy3iiHOMYy
peskuMi IIpu 3yCTPiuHil ABOITyYKOBill B3aemofiii. Hectanionapny ¢oroesnekTpopyiiiHy crjly BAKOPUCTAHO [AJIS
POBLIMPEHHS XapaKTepusallii IpoleciB epeHocy 3apsay B poTopedpakTUBHUX HaliBIPOBiAHUKaX. [loenHaHHS B
ribpuIHMAX KOMipKax 4yTJIMBOCTI HAMiBIIPOBiHUKIB B iH(pavyepBOHil 06J1aCTi CIIEKTPa 3 BEJIMKUMU HEJiHIMHOCTSIMU
PiIMHHUX KPUCTAaiB 3pOOMIIA MOKJIMBUM 3anuC €(PEeKTUBHUX AMHAMIYHUX roJIorpaM B iHppauepBOHOMY J1iara3oHi.

Briepiie B poTopedpakTHBHOMY HaIiBIPOBIHUKY OTPMMAaHO reHepalliio IPOCTOPOBUX CyOrapMOHiK.



[TpomeMOoHCTPOBaHO HOBI i MOKpaIIeHO XapaKTePUCTUKY BXXE iCHYIOUMX ITPUCTPOIB, B IKUX 3aCTOCOBAHO
doTropedpakTHBHI HAMIBIPOBIGHUKY Ta FiOPUIHI €JleMeHTH Ha iX OCHOBI 3 MiTBUIIEHUM BiAr'yKOM B iHppauyepBOHiii

06J1acTi crieKTpa.

2. The thesis is addressing the actual problem of nonlinear optical response increase of photorefractive
semiconductors and hybrid elements on their basis in the infrared spectral range. Analysis of the previous data
shows certain advantages of CdTe and CdTe:Ge in particular. The complex study of this crystal is performed, that
includes study of the photorefractive properties, optical absorption and lightinduced absorption, magnetic circular
dichroism, optical detection of magnetic resonance, electron paramagnetic resonance and photo electron
paramagnetic resonance. It is found that two photorefractive centers participate in the space charge formation.
Energy level diagram in the bandgap is proposed for CdTe:Ge. The technique of increase of the nonlinear optical
response is proposed and demonstrated, which uses optical population of necessary levels in the bandgap. The
largest coupling constants for all semiconductors in diffusion mode is achieved in CdTe for the transmission
geometry using the technique. The targeted search of semiconductors with large effective trap density was
performed together with crystal growers from Chernivtsy National University. As a result, the largest coupling
constant for all semiconductors operated in diffusion mode is achieved in contra-directional two-beam coupling in
optimized crystals. Dynamic grating recording in a new photorefractive semiconductor, CdTe:Sn, is demonstrated
for the first time. Tin photorefractive center is identified and characterized in the crystal using complex research.
Optical excitation energies are evaluated for both charge sates of the center. The study of nonstationary photo
electromotive force allows for extended characterization of the space-charge formation in the photorefractive
semiconductors. Two processes operating in two different time scales are associated with two different
photorefractive species in CdTe:Ge. Combining in a single hybrid device the sensitivity of the semiconductors in
the infrared with large nonlinearity of the liquid crystals (LC) allows for enhanced nonlinear optical response in the
infrared. Two types of hybrids are demonstrated with semiconductor substrates - photorefractive-LC hybrid and
LC light valve. The best coupling constants in the infrared for such devices are reported for both designs. The
generation of spatial subharmonics is achieved in a photorefractive semiconductor for the first time. Experimental
study confirms the theory, which links the phenomenon with the space-charge waves. The spatial distribution of
the space-charge waves is mapped using polarimetric technique. Several applications of photorefractive
semiconductors with enhanced nonlinear optical response in the infrared are demonstrated. The optical limiter for
infrared light using LC light valve with semiconductor substrate, all optical interconnect based on double phase
conjugate mirrors in semiconductor crystals, the self-calibrated single-beam device for measurement of a
transverse vibration amplitude based on photo electromotive force in semiconductor, adaptive interferometer
using contra-directional two-beam coupling in photorefractive semiconductor, two-wave mixing adaptive
interferometer with improved frequency response are among them.
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PeuenseHTu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

Suenko Jleonin IlerpoBuy

Suenko JleoHin IlerpoBuy

FOpuenko T.A.



