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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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Reversible Surface Modification of Chalcogenide Nanolayers by
Coherent Light Irradiation for Advances in Sensing, Ultrafast
Photonics and Renewable Solar Energy Technology
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The rapid development of light-based technology indicates that in the nearest
future we will depend as much on photonics rather on electronics. To control the
light and access all optical functionality there is a need in new types of
nanostructured materials with the dimensions of their structural elements in
order of tens nanometers.

The chalcogenide-based photonic media have attracted much scientific
interest. In addition to their intrinsic infrared properties, the useful combination
of optical activity, structural photosensitivity and high third-order optical non-
linearity of chalcogenides they offer a wide possibilities of their applications in
information technologies (data storage and ultrafast data processing), renewable
energy technologies (high efficiency solar cells, solid electrolytes), thermal
imaging, sensing and biosensing etc. The structure and its coupling to the
fundamental properties of chalcogenides have been the subject of intensive
studies for decades. In particular, the special interest is dedicated to the light-
matter interactions in various chalcogenide systems.

In this report, we present the results of in-situ investigation of As-S
nanolayers surface and their modification by using coherent light. The photon-
energy dependent photoelectron spectroscopy and surface-enhanced Raman
spectroscopy as surface-sensitive experimental techniques have been used
together with theoretical density functional theory (DFT) calculations in order to
characterize the sample surface. The atomic compositions, short- and medium-
range order structures at the surface of As-S nanolayers were determined and
their changes under the action of over-bandgap light were analyzed in detail.
Results show that both the composition and structure of As-S nanolayers surface
can selectively be modified by laser treatment. Furthermore, the reversibility of
photo-modification of As-S surface in irradiation-anncaling cycles is firmly
established and confirmed on different As,Sg.« compositions (x=40,45,50). The
DFT calculations were also performed in order to facilitate the interpretation of
experimental spectra and the microscopic origin of discovered phenomena is
discussed 1n term of structural units and molecular clusters transformations. The
observed reversible post-fabrication modification of chalcogenide surfaces can
cover a wide range of modern potential applications.

218






