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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. doTocTUMYIBOBaHI IPOLIECH B XaJIbKOT€HITHMX CKIIOTIOiOHNX HAMiBIPOBIHUKAX Ta iX 3aCTOCYBaHHS IJ1s1

OTPUMAHHA I'OJIOTPaMHUX OINITUYHUX eJIeMeHTiB

2. Photo-stimulated processes in chalcogenide vitreous semiconductors and their application for fabrication of the
holographic optical elements

Pedepar:

1. O6'exTu DOCiAKEHHS: TOHKU IIJIiBKU As-S-Se. MeTa po60TU: BCTAHOBJIEHHSI OCOOJIMBOCTEN (POTOCTUMYJIbOBAHUX
MpOIIeCiB B TOHKUX IIapax XaJbKOTEHITHUX CKJIOTIOAIOHNUX HAiBITPOBIAHUKIB, PO3p006Ka (Hi3NKO-TEXHOJIOTIYHUX
OCHOB iX TPaKTUYHOTO 3aCTOCYBaHHS K PEECTPYIOUMX CEPeNOBULY B rosiorpadii, y Tomy 4McIli 111 OTpUMaHHs
rOJIOTPaMHUX ONTUYHUX €J1eMeHTiB. OCHOBHI METOIY OOCiI>)KEHb: ONITUYHI METOIM, KOMOiHalliliHe pO3CisHHS,
€JIEKTPOHHA i aTOMHO-CMJI0Ba MiKpOCKoIis. OCHOBHI pe3yJbTaTu: JJOCIiI)KEHO ONTUYHI BJaCTUBOCTI, CIIEKTPHU
KoMbiHalliiiHOro po3ciloBaHHS, GOTOCTPYKTYPHI IEPETBOPEHHS, CEJIEKTUBHE TPaBJIeHHs y mapax As-S-Se.
KomnosuniiiHi 3a71eXHOCTi OITUYHUX BJIACTUBOCTEN B 06J1aCTi IPO30POCTI Ta Kpalo [OIJIMHAHHSA Ta iX €BOJIIOLS i,
€10 30BHIlIHIX YMHHUKIB (OIIPOMiHEHHS CBITJIOM ab0 Bifilas) NpoaHali3oBaHi B paMKaxX OGHOOCUUISITOPHOI Mo

ta Mopei [TeHa. Po3rissHyTo 0co61MBOCTI MexaHi3My HE3BOPOTHIX (POTOCTPYKTYpHUX [1IepeTBOPeHb. Po3pobiieHo



OCHOBU 3aCTOCYBaHHS PEECTPYIOUMX CEPENOBUIL Ha OCHOBI mapiB As-S-Se 115 rosiorpadii Ta TeXHOJOTiI
OTPUMAaHHS TOJIOTP aMHUX ONTUYHYUX €JIEMEHTIB 3 BUKOPUCTAHHSIM TaKUX PEECTPYIOUUX CEPENOBUIL. 3HAYEHHS
nudpakiifiHoi edeKTUBHOCTI BinbrBaouux peabePpHO-()a30BUX IPaToK, 1[0 OTPUMAaHi Ha OCHOBI mapiB As-S-Se,

6JIM3bKi 10 TEOPETUYHOI MEXI.

2. Objects of investigation: As-S-Se thin films. The main task: establishing of peculiaritiess of photostimulated
processes in thin films of chalcogenide vitreous semiconductors, development of the physical and technology base
of their practical application as registering media in holography, including fabrication of holographic optical
elements. The main research methods: optical methods, Raman scattering, electron and atomic force microscopy.
The main results of investigation: Optical properties, Raman spectra, photostructural transformations, selective
etching were investigated in As-S-Se layers. The compossition dependencies of optical properties in transparancy
region and absorption edge and their evolution under the action of the external influences (exposure by light or
annealing) were analized within the framework of single-oscillator and Penn models. The peculiarities of the
mechanism of irreversible photostructural transformations are considered. The base of application of the
registering media on the base of As-S-Se-layers for holography and technology of the production of holographic
optical elements with the use of such media are developed. Values of the diffraction efficiency of reflective phase-
relief gratings fabricated on the base of As-S-Se layers are close to the theoretical limit.
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