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Abstract

Near resonant high-order optical nonlinearities.of ZnO thin film made by the laser MBE
were investigated by the Z=scan method "using .the high repetition rate femtosecond
Ti:sapphire laser with doubled-frequency wavelength operated between 390 nm to 420 nm.
We observed an enormous enhancement of two photon absorption (TPA) coefficient due to
near-exciton resonance. When photoexcitation energy is close to exciton transition energy,
the TPA coefficient is about 3000 cm/GW, which is 710 times larger than that of ZnO bulk
measured at 532 nm. The order of enhancement is even greater than that in near-IR regime.
Besides, the higher order nonlinearity, free-carrier absorption, becomes more evident in the
near band edge region than that in the off-resonant regime due to the enhanced TPA
coefficients. A modified method, which considered higher nonlinearity, was then used and
the calculated values were sensible. After considering the contributions of every possible
mechanism, we found nonlinear absorption mainly resulted from TPA. Furthermore, the
effects of band tailing states on nonlinear absorption were also observed under low input

intensity through z-scan method.
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