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Abstract

Optical nonlinearities of ZnQ.sthin film:imade by the laser MBE have been
investigated by Z-scan method from the high repetition rate femtosecond Ti:sapphire
laser. The measured positive zand gnear IR shows enormous increasing than the
ZnO bulk measured at 532rnm with 25ps pulse duration. The two-photon resonance
of the bandedge and exciton is observed by the two photon absorption coefficient g
and the free carrier induced nonlinearities with a red shift relative to S due to the
free carrier saturation. In addition, the linear absorption saturation by the ZnO
defect states is observed while the excitation wavelength between 810nm-840nm.
By the analysis of thermal-optical effect, we suggest that the nonlinear refraction
index is mainly dominated by the thermal nonlinearity at 420nm. Nevertheless, the
bound electronic and free carrier effect is main source of the nonlinear refraction in

the near IR range even though the thermal-optical effect can not be neglected.
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