(®)
2016 2018

Fabrication of single-crystalline microspheres by laser irradiation at ultralow
temperature

Ashida, Masaaki
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We investigated surface morphology, inner structures, and optical properties

of semiconductor and metallic micro- or nano-particles fabricated by laser ablation in superfluid
helium. At first, we clarified that semiconductor microspheres with voids even show whispering
gallery modes in the luminescence spectrum, which indicates their excellent crystallinity, if the
voids are not too large. In the case of metallic microspheres, using the magnetic trap which
utilizes Meissner effect we found superconductivity of the spheres, which shows their good
crystallinity. We also observed the quantum confinement effect of the fabricated semiconductor
nanoparticles, which clearly shows their good crystallinity. In addition, a comparison between the
laser ablation in the superfluid helium and that above the liquid surface of the helium provides us
important information on the generation process of the crystalline spheres.



Whispering Gallery Mode (WGM)
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