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In this study, we investigated two methods for fabricating infrared random lasers: a sol-gel
glass fabrication method incorporating scatterers and a laser-induced periodic surface
structure fabrication method. In the sol-gel glass fabrication method, although we attempted
to fabricate a thick film glass with scatterers based on our experience in thin film fabrication,
only weak luminescence could be observed due to cracks caused by the thick film and burnt
deposits of the glass caused by the scatterers. Instead of this method, we focused on the
laser-induced periodic surface structure fabrication method, which will be able to directly
fabricate random lasers on the surface of Er-ion-doped glass substrate. To verify the principle
of this method, we attempted to fabricate random lasers on the surface of GaAs substrates.
As a result, we confirmed that a roughness structure was formed on the substrate surface by
high-intensity 532-nm pulsed laser irradiation and a random laser could be induced at the
wavelength of 870 nm. Our obtained results suggested that this method would be applicable
to a variety of materials including glass materials.
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Fig. 2 Schematic of the laser-induced periodic surface structure. fabrication method.
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Fig. 5 SEM images of GaAs substrate surface with
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Fig. 6 Excitation power dependence of emission spectra and emission peak intensities for structures
fabricated under different laser irradiation conditions ((a) 16 mW, 60 ms, (b) 12 mW, 600 ms, (c)
10 mW, 3 s, (d) 8 mW, 10 s).
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