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Dear Colleagues, friends of photonics, 
 
We are honored by your participation at our PHOTONICA 2023 and your contribution to 
the tradition of this event. It is our pleasure to host you in Belgrade and in Serbia. Welcome 
to the world of photonics.  
 
The International School and Conference on Photonics, PHOTONICA, is a biennial event 
held in Belgrade since 2007. The first meeting in the series was called ISCOM 
(International School and Conference on Optics and Optical Materials), but it was later 
renamed to PHOTONICA to reflect more clearly the aims of the event as a forum for 
education of young scientists, exchanging new knowledge and ideas, and fostering 
collaboration between scientists working within emerging areas of photonic science and 
technology. A particular educational feature of the program is to enable students and young 
researchers to benefit from the event, by providing introductory lectures preceding most 
recent results in many topics covered by the regular talks. In other words, tutorial and 
keynote speakers will give lectures specifically designed for students and scientists starting 
in this field. Apart from the oral presentations PHOTONICA hosts vibrant poster sessions. 
A significant number of best posters will be selected and the authors will have opportunity 
to present their work through short oral presentations  contributed talks. 
 
The wish of the organizers is to provide a platform for discussing new developments and 
concepts within various disciplines of photonics, by bringing together researchers from 
academia, government and industrial laboratories for scientific interaction, the showcasing 
of new results in the relevant fields and debate on future trends. 
 
PHOTONICA 2023 will host 
interaction light - 
NATO Scien
bioinspired structures for  
integration within microfluidic Lab-on-a Chi and 
BioPhysFUN -Based 

 Following the official program, the participants will also have plenty 
of opportunities to mix and network outside of the lecture theatre with planned free time 
and social events.  
 
This book contains 130 abstracts of all presentations at the IX International School and 
Conference on Photonics, PHOTONICA2023. Authors from all around the world, from all 
the continents, will present their work at this event. There will be 4 tutorial and 7 keynote 
lectures to the benefits of students and early stage researches. The most recent results in 
various research fields of photonics will be presented through 16 invited lectures and 8 
progress reports of early-stage researchers. Within the poster sessions and a number of 
contributed talks, authors will present 95 presentations on their new results in a cozy 
atmosphere of the building of Serbian Academy of Science and Arts.  
 
 
Belgrade, August 2023  

Editors  
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Conference Topics  
 
 
1. Quantum optics and ultracold systems  
2. Nonlinear optics  
3. Optical materials  
4. Biophotonics  
5. Devices and components  
6. Optical communications 

  7. Laser spectroscopy and metrology  
  8. Ultrafast optical phenomena  
  9. Laser - material interaction  
  10. Optical metamaterials and plasmonics  
  11. Machine learning in photonics  
  12. Other topics in photonics 
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multispectral surveillance  
 
 
Workshop - Quantum sensing integration within microfluidic Lab-on-a Chips for biomedical 
applications  
 
 
BioPhysFUN workshop - Advanced Biophysical Methods for Soil Targeted Fungi-Based 
Biocontrol Agents 
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Investigation of intersubband transitions in wide bandgap oxide quantum 
well structures for optoelectronic device applications 
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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 (Ga2O3), 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, Ga2O3 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.  
 
REFERENCES 
[1] J.Y. Tsao et al., Adv. Electron. Mater. 4, 1600501 (2018).  
[2] A.V. Osipov et al., Coatings 12, 1802 (2022).  
[3] J.E. Lyman, S. Krishnamoorthy, J. Appl. Phys. 127, 173102 (2020).  
[4] T. Makino et al., Appl. Phys. Lett. 76, 3549 (2000).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


