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Fig.1 Damage morphology inside sapphire in (0001)

crystalline plane
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Fig. 3 Damage morphology inside sapphire crystal in
(0001) plane induced by 100 fs laser pulse
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Fig. 4 Dots on the surface of sapphire induced by ns
laser pulse
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Fig.5 Craters on the surface of the sapphire crystal
induced by 6 ps excitation pulse. The line in the
middle shows a line-like imperfection after

irradiated by ps laser pulse
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Fig. 6 Drum-like dots on the surface of the sapphire

crystal generator by fs laser while the focus is
inside of the crystal and near the surface
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Structural Characteristics Induced by Nanosecond, Picosecond,
and Femtosecond Laser Pulse in Sapphire
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Abstract The damage threshold and morphology of sapphire crystal (0001) have been investigated by
nanosecond (ns) ,picosecond (ps),and femtosecond (fs) laser pulse at 800 nm based on the mechanical,
thermal,and photon-electrical properties of sapphire crystal. The star-like crack which is associated with
the point group of sapphire crystal is induced by ns laser pulse,and the cross crack induced by ps and line-
like crack by fs laser pulse may be relation to the preferred dislocation from anisotropic stain tensor.
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_ Cheng Guanghua was born in 1976 and received his B. S. degree from the Dept. of Physics,
Northwest University in 1999. Now he is working as a Ph. D. candidate at the State Key
Laboratory of Transient Optics Technology, Xi' an Institute of Optics and Precision
Mechanics, Chinese Academy of Sciences. His research interests are nonlinear optics,
ultrashort pulse generation, laser material processing and three dimension optical data

storage.



