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XVI Mixnapoana koudepennis 3 ¢izuku i TexHoaorii TOHKHX MJIIBOK Ta
HaHocHcTeM (MpHcBsiveHa nam’saTi npodecopa Amurtpa Ppeika). Mamepiaau.
/ 3a 3ar. pea. npod. [Ipokonisa B.B. — IBano-®pankiBebk : [lpukapnartchkuii
HauloHanbHUH yHiBepcuTeT iMeHi Bacuis Credannka, 2017. — 388 c.

[IpencraBineHo cydacHi pe3y/nbTaTH TEOPETHUHMX 1 CKCIEPUMEHTAIILHUX
JOCNIDKCHb 3 NHUTaHb (i3MKH 1 TEXHOJOTIT TOHKHMX TUIIBOK Ta HAHOCHCTEM
(MeTanu, HamIBOPOBIAHHWKH, ICJEKTPUKH, TPOBIAHI MOJIMCPH; METOIH
OTPMMaHHS Ta HOCIULKEHHA; (i3MKO-XIMIYHI BJACTMBOCTI; HAHOTEXHOJOTII I
HaHOMAaTepiajli, KBAHTOBO-PO3MIPHI CTPYKTYpPH, HAHOCJIEKTPOHIKA, TOLIO.
Matepianu migrorosnaeHo no apyky Ilporpamuum koMiteToM KoHbepeHuii i
MOJIAaHO B aBTOPCHKIHN penaKiii.

JUnst HayKOBHX Ta 1HXXEHEPHHX MpaliBHUKIB, IO 3aiMaloThCs NnpodaeMaMu
TOHKOTIJIIBKOBOT'O MaTEPiaji03HABCTBA Ta MIKPOEJIEKTPOHIKH.

PexoMeHI0BaHO 1O JPYKY HAYKOBO-TEXHIYHOW panoto Pi3HKO-XIMIYHOTO
iHcTuTyTy JIBH3 «IIpuKapnaTcekuil HalioHaJIbHHUI yHiBepcuTeT iMeH1 Bacwiig
Credanuka»

XVI International Conference Physics and Technology of Thin Films and
Nanosystems (dedicated to memory Professor Dmytro Freik). Materials. / Ed.
by Prof. Prokopiv V.V. — Ivano-Frankivsk : Publisher Vasyl Stefanyk
Precarpathian National University, 2017. — 388 c.

The results of theoretical and experimental researches in directions of the
physics and technology of thin films and nanosystems (metals, semiconductors,
dielectrics, and polymers; and methods of their investigation; physic-chemical
properties of thin films; nanotechnology and nanomaterials, quantum-size
structures; thin-film devices of electronics, are presented. The materials
preformed for printing by Conference’s Organizational Committee and Editorial
Board, are conveyed in authoring edition.

For scientists and reserchers on the field of thin-film material sciences and

nanoelectronics.

©JIBH3 «IIpukapnaTcbkuii HaulOHAJIBHUH
yuisepcuteT iMeHl Bacuna Crtedanukay,

2017
© Vasyl Stefanyk Precarpathian National

University, 2017
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Complex Spectroscopical Study of Top Surface Nanolayers
of the As,Seq), Thin Films for Their Application
in all optical Signal Processing

Kondrat O.l, Holomb R.', Tsud N.” and Mitsa V.M.

" Uzhhorod National University, Uzhhorod, Ukraine
" Charles University, Faculty of Mathematics and Physics, Department of Surface and
Plasma Science, Prague, Czech Republic

The dimensions of active elements used in modern electronics and photonics
are of nanoscale order and the role of their surfaces becomes very important.
Also, the local structure and structural defects (both charged defects and/or
homopolar bonds) normally occurring at the surface can affect the "bulk"
electronic, optical and other physico-chemical properties of ultrasmall active
chalcogenide elements. Therefore, the characterization of the local structure at
the surface of deposited nanolayers and the study of their relationship with the
physico-chemical properties are of great scientific importance from both
fundamental and applied points of view.

Syncrotron radiation photoelectron spectroscopy (SRPES) with a sampling
depth of the measured photoelectron of approximately few monolayers (~5
angstroms) and X-ray photoelectron spectroscopy (XPS) with a sampling depth
~30 angstroms are an excellent method to study surface properties of materials.
To investigate the structure of the samples at the extended scale range (i.e.
medium range order) the Raman spectroscopy is suitable technique.

In this report the results of complex spectroscopical investigations of the
"bulk" properties of AsyoSesy, AssSeer and AssoSesy films and their top surface
nanolayers using above mentioned methods are reported. Amorphous As,Se|go.x,
(x = 20, 40, 50) thin films with thickness of about 0.5 um were prepared by
thermal evaporation from bulk glass on clean (100) silicon crystal wafer
substrates. The atomic stoichiometry, local structure and their characteristics as
well as electronic properties of the surfaces of deposited As-Se nanolayers were
examined and interpreted. Atomic concentrations and calculated As-to-Se ratios
obtained from photoelectron spectra show that all surfaces are enriched by
chalcogen. Each sample demonstrates depth dependence (gradient) of arsenic
content, which increases with the depth. The lowest deficiency of arsenic in the
subsurface region was found in the AsySeq sample, which was attributed to the
3D network-like structure of arsenic triselenide. The properties observed in the
surface layers of As)gSegg, AsiSeso and AssoSesy films are connected with both
their molecular structure and processes of arsenic oxidation and desorption of
the oxidized products.

I. O. Kondrat, R. Holomb, A. Csik, V. Takats, M. Veres and V. Mitsa, Coherent light
photo-modification, mass transport effect and surface relief formation in As,Sg. nanolayers:

absorption edge, XPS and Raman spectroscopy combined with profilometry study, Nanoscale
Research Letters 2017, 12:149, DOIL: 10.1186/s11671-017-1918-y.
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