Morphology changes of CuCl thin films induced by photo-irradiation
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CuCl is a well-known model material for investigating fundamental properties of excitons. Characteristics of the exciton luminescence have been examined not only for CuCl bulk crystals but also for thin films on a substrate. The crystal growths of CuCl thin films have been also examined on several substrates such as NaCl [1], CaF2 [2,3], MgO [4], Al2O3 [5]. Characteristics of the films are determined by the growth conditions, such as substrate surface, substrate temperature and growth speed, and are thought to be free from effects of photo-irradiation for photo-luminescence observation.
Recently, we found that new luminescence of CuCl bulk and vapor-evaporated films on TiO2, Al2O3 and synthesized quartz was induced by long time photo-irradiation with ultra-violet light pulses at 4.6 K [6] and that the luminescence was due to a new bound state of the Z3-excitons generated by the photo-irradiation [7]. In the series of the experiments we recognized the photo-irradiated spot in the films by eye after the photo-irradiation. With atomic force microscopy on the films at room temperature, we observed changes of the surface morphology such as surface smoothing, nano and micro structure formations, which depended on the position in the photo-irradiated region, for a 50 nm thick film.
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