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Gallium nitride (GaN) is widely employed in optoelectronic and high-power electronic applications due to its
wide bandgap, high breakdown field, and robustness in harsh environments [1]. Nevertheless, both native and
radiation-induced defects are known to strongly influence its optical and electrical performance. In particular,
proton irradiation is known to introduce vacancy-related and deep-level defects, which significantly alter carrier
lifetime, recombination dynamics, and conductivity, posing critical challenges for GaN-based devices operating in
radiation-rich environments. Previous studies have shown that thermal annealing can partially modify or anneal
irradiation-induced defects in GaN; however, such processes lack spatial selectivity and require high global
temperatures. In contrast, laser beam processing is considered a localized and contact-free approach to surface
engineering, enabling precise energy delivery and potentially distinct defect-modification mechanisms compared to
conventional thermal treatments [2].
In this work, a systematic study of laser-induced surface modification in both pristine and proton-irradiated

GaN layers is proposed. The effects of laser–matter interaction on defect-related optical and electronic properties
are intended to be investigated. By comparing laser-processed and unprocessed regions, the feasibility of laser
irradiation as a controllable tool for defect engineering or partial damagemitigation in irradiatedGaN is to be explored.
Optical characterization techniques, includingmicrowave photoconductivity and time-integrated photoluminescence,
are planned to be employed to probe changes in carrier dynamics and defect activity. This study is intended to
contribute to the understanding of laser-based surface engineering of GaN and its potential role in tailoring material
properties for radiation-tolerant devices. The results will be presented at the conference.
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