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Optical properties of ZnO sub-microspheres prepared by
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[Abstract] We report here fabrication method and optical properties of zinc oxide (ZnO)
sub-microspheres. ZnO sub-microspheres were synthesized hydrothermally, and then laser
ablated to improve particle’s shape and size. We examined scattering and photoluminescence
(PL) properties of single ZnO sub-microspheres. We found that scattering spectrum showed a
strong size-dependency while PL shows a strong UV and a broad visible emission regardless
the size of the particle. We also examined the second-harmonic generation (SHG) from the
ZnO spheres, and found that the optical image of the partcile depended on the substrate used.
We performed finite-difference time-domain (FDTD) calculations to obtain the electric field
distribution of the sample and also to reveal the physical insight of the observed image.
Simulated results indicate that the substrate dependency of the image originate from the
optical confinement of the particle.
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Fig. 1. Extinction spectrum of ZnO sub-microspheres
fabricated by laser ablation.

Fig.v 2. SEM image of ZnO sub-microspheres (a) before
and (b) after the laser ablation. Scale bar : 1 pum.
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Fig. 3. SHG images of ZnO sub-microspheres on (a) Si
and (b) glass substrate. Image size : 6.0 X6.0 um.
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