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Abstract: High power laser induced nonlinear optical effects in liquid crystal are prone to de-
teriorate the optical properties of liquid crystal device. The self diffraction phenomenon was
observed when high power Gaussian profile laser beam propagate in 5CB liquid crystal,
which was taken by high speed camera. The dynamical evolution of the diffraction phenome-
non was studied to analyze the nonlinear optical properties of the liquid crystal. Kirchhoff’s
diffraction integral was applied to study the diffraction rings induced by Gaussian profile
laser beam propagating in self-defocusing medium numerically. The comparison of experi-
mental result with theoretical result elucidates the nonlinear effect of liquid crystal.
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Fig. 1 Schematic of our experimental setup
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Fig. 2 Far-field ring pattern when incident laser intensity

is (a) 10 kW/em?, (b) 23 kW/cm*, (c¢) 36
kW/cm?.
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Fig. 3 Far-field ring pattern near clear-temperature of

5CB liquid crystal, the incident laser intensity is

23 kW/cm?.
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Fig. 4 Laser intensity 10 kW/em?, n, = —0. 95X 10°°

Fig. 6 Laser intensity 36 kW/cm®, n, = —0. 95X 10 °
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Fig. 7 Laser intensity 23 kW/em® ,a ;= — 3. 53X 107°
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