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Perovskite layers as a photo absorber material are widely used in single-junction and tandem 
solar cells. The characteristics of these solar cells have been greatly improved in recent years. This 
study prepared the CH3NH3PbI3−xClx metal halide perovskite layers on glass substrates covered with 
a thin indium tin oxide film by vacuum thermal evaporation method. Inorganic lead iodide (PbI2) 
and organic methylammonium chloride (CH3NH3Cl) were used as precursors. The layers were 
characterized by scanning electron microscope, x-ray diffraction, and C–V measurements. The 
transmission and absorption of the obtained layers were studied within the wavelength range of 400 
to 1100 nm. It was found that the structural and optoelectronic properties of sequentially (layer-by-
layer) evaporated (after annealing at the temperature of 100°C for 30 min) and co-evaporated 
(jointly) perovskite layers are similar. The perovskite layers had a tetragonal crystal structure. They 
densely, without pinholes and cracks covered the surface of the substrates. The layers show a 
favorable band gap of 1.57 eV. The low-temperature optical studies were carried out to reveal the 
temperature dependence of the band gap energy. The possibility of increasing the layers' thermal 
stability by adding 2.3 % cesium iodide to the PbI2 precursor during the evaporation process. was 
also shown. 
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Reliable detection of dangerous gases by using devices based on semiconductor materials in 
environments, with different influencing factors, such as gamma radiation, is a challenge for a 
medical facility or space program. A study of the influence of gamma radiation on the electrical and 
sensing properties of ZnO/Al2O3 core@shell heterostructure has been carried out in this work. Using 
as radiation source Cs-137, a low level of ionizing radiation was applied. It was observed that 
gamma irradiation did not affect the electrical resistance in real time measurements, but changes 
have been observed once comparing I-V characteristics before and after measurements. Initial gas 
tests showed that ZnO/Al2O3 heterostructure does not detect volatile organic compounds (VOC) 
gases in the operating temperature range between 150-200 °C and gas concentration up to 100 ppm. 
Further gas sensing tests, after irradiation, showed that the experimental results are of interest for the 
gas sensors development based on the ZnO/Al2O3 heterostructure, showing an increase in response 
value by more than 100% and 200% for 100 ppm 2-propanol and n-butanol VOC gases at operating 
temperature of 200 and 250 °C, respectively. These findings can be used for further development of 
gas sensors in environments with gamma radiation field and for biomedical applications too. 

 
 
 
 


