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Efficient Second Harmonic Generation of Ultra Intense Femtosecond

Ti: Sapphire Laser

LI Kun', ZHANG Bin', ZHU Qi-hua?, HUANG Xiao-jun®
( 1 School of Electronic Information , Sichuan University, Chengdu, Sicuan 610064, China )
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Abstract The methods for increasing the conversion efficiency of the type I and type II second harmonic generation with KDP

crystal for the ultra intense femtosecond laser pulse have been discussed in detail. The results show that group-velocity mismatching

is the main reason of the broadening of the second harmonic pulse and could lead to the decrement of conversion efficiency. The

effects of nonlinear phase-modulation cause the distortion of the shape of the second harmonic pulse and also decrease the conversion

efficiency. For the type I second harmonic generation, the proper spatial phase-mismatching can be helpful in compensation for the

decrement of the conversion efficiency caused by the self- and cross-phase-modulation. For the type Il second harmonic generation,

the proper time predelay to the incident fundamental extraordinary pulse can efficiently increase the conversion efficiency, and also

restrain the broadening of second harmonic pulse.
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Fig. 1 Conversion efficiency of the 2w field versus the length of the doubler and the intensity of the input 1w

field. (a) Type I second harmonic generation; (b) type Il second harmonic generation
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Fig. 2 Pulse shapes of the input 1w field and the 2w field with different length of the doubler.

(a) Type I second harmonic generation; (b) type II second harmonic generation
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Fig. 3 Conversion efficiency of the 2¢ field versus the

detuned angle and the intensity of the input 1w field
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