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Doppler-broadening Spectroscopy (DBS) and positron annihilation lifetime spectroscopy 

(PALS) are two positron annihilation spectroscopy techniques used for identifying near surface 
vacancies and lattice dislocations. Positrons manifest a broad energy distribution of about several 
MeV and in order to generate a low-energy positron beam, the positrons need to pass through a 
material called “moderator” so that a narrow positron kinetic energy bandwidth can be obtained, 
without losing too much intensity. The moderator must possess certain properties, among which 
a large negative positron work function and a large branching ratio to free positrons. The first 
can be assessed to an intrinsic characteristic of the material, that is usually correlated to the 
material bandgap, and in order to attain the second, a defect free, epitaxial thin film should be 
obtained. 

Due to its 3.4 eV bandgap, GaN represents a very promising candidate for positron 
moderation and field assisted moderation, that might manage longer average positron diffusion 
lengths. The aim of the present study is to obtain semi-insulating GaN thin films by magnetron 
sputtering GaN on different substrates (ZnO, TiO2, Al2O3) with fewer impurities incorporated, 
which should hold promises of increasing the positron diffusion length in the material.  

Preliminary depositions made in this study are to be discussed, highlighting both their 
advantages and limitations derived from their structure characterization. 
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Figure 1. TEM and SAED images on the GaN – ZnO interface. 

 

Figure 2. Atomic force microscopy on the GaN deposited on ZnO. 
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