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Fabrication of doped ZnO spherical crystals by optical vortex laser processing
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We proposed optical vortex laser processing to fabricate semiconductor
microspherical crystals and to control their size and ejection direction. Size- and
position-controlled ZnO microspherical crystals were successfully fabricated by optical vortex laser
ablation in air, and they showed ultraviolet (UV) whispering gallery mode (WGM) lasing under pulse
laser excitation. In order to expand the functionalities of the sphere-based optical micro-cavity,
alloy and doped microspherical crystals such as ZnMgO and Ho-doped ZnO were fabricated. The WGM
lasing wavelength of ZnMg0 microspherical crystal was blue-shifted from 400 nm to 355 nm with
increasing concentration of Mg. In addition, we demonstrated that UV and visible WGM from single

Ho-doped ZnO microspherical crystal with different laser excitation of 355 nm pulse laser and 488 nm
continuous laser.
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