Book of abstracts

7 w/;\/j"— -
— R

I X International School and Conference on Photonics

PHOTONICA2023

with joint events:

Understanding interaction light - biological surfaces: possibility for new electronic
materials and devices
&
Biological and bioinspired structures for multispectral surveillance
&

Quantum sensing integration within microfluidic Lab-on-a Chips for biomedical
applications
&
Advanced Biophysical Methods for Soil Targeted Fungi-Based Biocontrol Agents

August 28 - September 01, 2023, Belgrade, Serbia

Editors

Jelena Poto¢nik, Maja Popovi¢, Dusan Bozanic¢

Vinca Institute of Nuclear Sciences — National Institute of the Republic of
Serbia, University of Belgrade

Belgrade, 2023



ABSTRACTS OF TUTORIAL, KEYNOTE, INVITED LECTURES,
PROGRESS REPORTS AND CONTRIBUTED PAPERS

of

I X International School and Conference on Photonics

PHOTONICA2023

August 28 - September 01, 2023, Belgrade, Serbia

Editors
Jelena Potocnik, Maja Popovi¢, Dusan BoZani¢

Publisher

Vinca Institute of Nuclear Sciences — National Institute of the Republic of
Serbia, University of Belgrade

Mike Petrovi¢a Alasa 12-14

11351 Vinca, Belgrade, Serbia

Printed by
Serbian Academy of Sciences and Arts

Number of copies
200

ISBN 978-86-7306-165-8
ISBN 978-86-7306-168-9 (Online)

@)eEle)

Thiswrk is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, http://creativecommons.ora/licenses/by-nc-nd/4.0/




PHOTONICA2023 - IX International School and Conference on Photonics
(www.photonica.ac.rs) is organized by Vinca Institute of Nuclear Sciences - National Institute
of the Republic of Serbia, University of Belgrade (www.vin.bg.ac.rs), Serbian Academy of
Sciences and Arts (www.sanu.ac.rs), and Optical Society of Serbia (www.ods.org.rs).

/ "y
g VINCA ] °
)

3 INSTITUTE OF NUCLEAR SCIENCES . o
v 4 Unlversity of Belgrade = 5
NATIONAL INSTITUTE OF THE REPUBLIC OF SERBIA 3 L% 7
[+ Q

b

Serbian Academy of Optical Society of Serbia
Sciences and Arts

Other institutions that helped the organization of this event are: Institute of Physics Belgrade,
University of Belgrade (www.ipb.ac.rs), Faculty of Physics, University of Belgrade
(www.ff.bg.ac.rs), School of Electrical Engineering, University of Belgrade
(www.etf.bg.ac.rs), Institute of Chemistry, Technology and Metallurgy, University of Belgrade
(www.ihtm.bg.ac.rs), Faculty of Technical Sciences, University of Novi Sad
(www.ftn.uns.ac.rs), Faculty of Sciences and Mathematics, University of Nis
(www.pmf.ni.ac.rs), Faculty of Biology, University of Belgrade (www.bio.bg.ac.rs) and
Faculty of Sciences and Mathematics, University of Kragujevac (www.pmf.kg.ac.rs).

PHOTONICAZ2023 is organized under auspices and with support of the Ministry of Science,
Technological Development and Innovation, Republic of Serbia (www.nitra.gov.rs).
PHOTONICAZ2023 is supported and recognized by Optica (Formerly OSA) - The Optical
Society (www.optica.org).

OPTICA

Formerly OSA

Ministry of Science, Technological
Development and Innovation of
the Republic of Serbia



PHOTONICA2023 5. Devices and components

Investigation of intersubband transitions in wide bandgap oxide quantum
well structures for optoelectronic device applications

A. Ati¢23, N. Vukoviéz? and J. Radovanovi¢??
WVinca Institute of Nuclear Sciences — National Institute of the Republic of Serbia, University of Belgrade,
Belgrade, Serbia
2School of Electrical Engineering, University of Belgrade, Serbia
sCentre for Light-Based Research and Technologies COHERENCE, Belgrade, Serbia
e-mail: atic@vin.bg.ac.rs

There has been a surge of interest in recent years for the advancement of wide bandgap oxides such as
zinc oxide (ZnO), magnesium oxide (MgO), gallium oxide (Ga20s), etc. [1,2]. These materials have
gained significant attention due to their distinctive characteristics and properties which are promising
for the development of high-performance optoelectronic devices for applications in the domains of
sensing, communications, and imaging. More specifically, Ga,Os has wide bandgap energy of
approximately 4.8 to 4.9 electron volts (eV), thus exhibiting exceptional transparency to ultraviolet
(UV) radiation while displaying opaqueness to visible light [3]. On a parallel note, ZnO shows
exemplary optical and electrical properties, including a high exciton binding energy and substantial
oscillator strength [4]. Of particular significance is the exploration of intersubband transitions within
multiple quantum well (MQW) structures, which offers a promising path for efficient light absorption
and emission in the mid-infrared to terahertz spectral range.

In this contribution we will numerically simulate the absorption spectra of the wide bandgap oxide
MQW structures, adapting the approach for treating the light-matter interaction suitable when the
depolarization field is the dominant many-body contribution, and discuss the potential applications in
optoelectronic devices, specifically mid-infrared detectors, quantum cascade lasers, and modulators.
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