Surface Modification of Wide Bandgap Semiconductor GaN Using Femtosecond Laser Induced Periodic Surface Structuring (LIPSS) 
M. Shehadi1, D. Tsankov2, L. Stoychev1, T. Petrov3
1Institute of Solid State Physics, Bulgarian Academy of Sciences, Sofia, Bulgaria
2Department of Electrical Motion Automation Systems, Faculty of Automatics, Technical University of Sofia, Bulgaria

3Department of Applied Physics, Faculty of Applied Mathematics and Informatics, Technical University of Sofia, Bulgaria

e-mail: mshehadi@issp.bas.bg
Femtosecond laser induced periodic surface structures (LIPSS) is a no contact, low-cost technique used for structural surface modifications of wide bandgap (WBG) transparent materials, at dimensions equal or smaller than the laser wavelength. Experiments showed LIPSS to be much more cost-effective and accurate technique to use for machining of WBG at micro- and nano-resolutions, compared to other conventional chemical or mechanical techniques, mainly thanks to its simple experimental setup, high reproducibility, and applicability to vast range of materials (semiconductors, metals and isolators) [1]. 
In our study, we observe femtosecond laser radiation (λ=1030 nm, τ=180 fs) interaction with the surface of transparent crystal GaN under different experimental conditions (number of pulses, energy of pulse, scanning direction, polarization of laser radiation and irradiation mode), to obtain a database of optimal experimental parameters that allow us to control the characteristics of formed LIPSS, in order to achieve highly reproducible structures on larger surface areas. The results are discussed regarding the potential applications of LIPSS, such as: surface characteristic control (wettability), fabrication of quantum dots and quantum-wires (LEDs, solar cells), and enhancement of optical properties (photoluminescence, absorption) [2].
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Figure 1. Comparison of characteristics of formed LIPSS at different scanning directions.
REFERENCES
[1] J. Bonse, S. Höhm, S. V. Kirner, A. Rosenfeld, and J. Krüger, Laser-induced periodic surface structures—A scientific evergreen. IEEE Journal of selected topics in quantum electronics, 23(3), (2016).
[2] Q. Hua, B. Ma and W. Hu., Aluminum, Gallium, and Indium Nitrides. Encyclopedia of Materials: Technical Ceramics and Glasses 3, 74-83, (2021). 
ORCID: M.S. 0009-0006-0079-4295, D. T. 0000-0001-9426-8160

