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Nowadays, the semiconductor material GaN is widely used in many electronic applications, including
high-energy irradiation detectors [1]. However, its functionality is limited by material degradation during operation.
To extend the applicability limits of such detectors, further research is required to improve the understanding of
material interactions with high-energy particles that create structural damage.
Among various types of high-energy particles, hydrogen atoms (protons) are one of the most commonly used,

and in this work the ion implantation technique was employed to generate defects in GaN using hydrogen. In
addition to their availability, hydrogen atoms in the GaN crystal do not act as electrically active impurities and
therefore do not introduce intentional doping; instead, they create defects by displacing host lattice atoms.
One of the most common methods for investigating irradiation-induced damage is electrical characterization of

the material. Irradiation-induced defects modify the free carrier concentration and their drift mobility. The latter can
be evaluated using the Hall effect method. However, the application of this method is not always straightforward
and may lead to unusual results. In this study, the Hall mobility increases with irradiation dose, as shown in Fig. 1a,
even though an increased defect density is generally expected to degrade carrier mobility.
The model explaining this behavior assumes that the defect generation probability depends on the

pre-existing damage, leading to a non-uniform spatial distribution of defects, as illustrated in Fig. 1b. The re-
sulting redistribution of the electric potential is responsible for the increased Hall voltage, as discussed previously [2].

Fig. 1. (a) Temperature dependence of the Hall mobility for various implantation doses (cm−2); (b) four modeled defect-generation time frames
with increasing irradiation dose from left to right and from top to bottom.
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