
 
 

Book of abstracts 
 
 

 
 

PHOTONICA2019 
 

The Seventh International School and Conference on 
Photonics, 26 August – 30 August 2019, Belgrade, Serbia 

 
 

& Machine Learning with Photonics Symposium 
(ML-Photonica 2019) 

 

 
 

& ESUO Regional Workshop 
 

 
 

& COST action CA16221  
 

 
 

 
 
 
 
 

 

 
Editors: Milica Matijević, Marko Krstić and Petra Beličev 

 
Belgrade, 2019 



II 
 

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

 

of 
 

The Seventh International School and Conference on Photonics 
PHOTONICA2019, 26 August – 30 August 2019, Belgrade, Serbia 

 
and 

Machine Learning with Photonics Symposium 
 

and 
ESUO Regional Workshop 

 
  

 
 
 
 
 

Editors 
Milica Matijević, Marko Krstić and Petra Beličev 
 

Technical Assistance 
Danka Stojanović and Goran Gligorić 
 

Publisher 
Vinča Institute of Nuclear Sciences 
Mike Petrovića Alasa 12-14, P.O. Box 522 
11000 Belgrade, Serbia 
 

Printed by 
Serbian Academy of Sciences and Arts 
 

Number of copies 
300 
 
 
ISBN 978-86-7306-153-5 



III 
 

PHOTONICA2019 (The Seventh International School and Conference on Photonica-
www.photonica.ac.rs) is organized by Vinča Institute of Nuclear Sciences, University of Belgrade 
(www.vinca.ac.rs), Serbian Academy of Sciences and Arts (www.sanu.ac.rs), and Optical Society 
of Serbia (www.ods.org.rs).  

 
 
 
 
 
 
 
 

Other institutions that helped the organization of this event are: Institute of Physics Belgrade, 
University of Belgrade (www.ipb.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 Physics, University of Belgrade (www.ff.bg.ac.rs), and Faculty of Biology, University of 
Belgrade (www.bio.bg.ac.rs). Joint event “Machine learning with Photonics Symposium” has 
been co-organized with programme partners H2020-RISE-CARDIALLY, H2020 – MULTIPLY 
and H2020-EID-FONTE. 
 
PHOTONICA2019 is organized under auspices and with support of the Ministry of Education, 
Science and Technological Development, Republic of Serbia (www.mpn.gov.rs). 
PHOTONICA2019 is supported and recognized by OSA - The Optical Society (www.osa.org), 
Integrated Initiative of European Laser Research Infrastructures Laser Lab-Europe 
(www.laserlab-europe.eu) and European Physical Society (www.eps.org).  

 

      
 
 
The support of the sponsors of PHOTONICA2019 is gratefully acknowledged: 
 

                             
 

        

                     



Photonica2019  9. Laser – material interaction
     

163 

 

Titanium target irradiation by picosecond laser in air and water – 
surface morphology and synthesis of nanoparticles  
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Titanium target was irradiated by picosecond lasers with pulse length of 40 ps i.e. 150 ps in air 
and water environment. The goal was studying of the induced surface features in both 
ambiences, as well as synthesis of Ti-based nanoparticles in liquid. Morphologies of the target at 
both pulse lengths were studied by standard techniques, e.g. scanning electron microscope (SEM) 
and profilometry, while chemical analysis of the surface was done by energy-dispersive 
spectrometry (EDS). Interaction ps laser-Ti depends on a number of parameters – laser 
parameters, condition of the target surface, working ambience, etc. Irradiation conditions in this 
work were as follows: τ = 40/150 ps, wavelength 1064 nm, pulse frequency 10 Hz, pulse energy 
2-20 mJ, pulse count 3000-9000, irradiation in focusing regime. Generally, induced features differ 
in air and water surrounding – damage is more diffuse in water, with characteristic wavy surface. 
In both media laser-induced periodic surface structures (LIPSS) are observed on the damage 
periphery, however they appear at lower pulse count in water. Irradiation of Ti in water led to 
creation of nanoparticles (NPs) in most cases as established by UV-Vis spectrophotometry, while 
their size distribution was determined by DLS (dynamic light scattering) analysis. These were, as 
expected, Ti-oxide NPs as laser ablation in water always leads to formation of oxide particles 
except in case of noble metals. The size and shape of NPs obtained using laser ablation in liquid 
(LAL) method depends strongly on the liquid medium used, as well as laser parameters. In our 
case NPs were spherical, sized from few tens to few hundreds of nanometers, with occurrence of 
smaller particles in case of 150 ps laser. With further optimization of conditions obtaining of 
smaller NPs can be expected. 
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