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Abstract

In final optics assembly of high-power solid-state laser, in order to improve the third harmonic generation efficien-
cy, the accurate assembly and calibration of ultra-thin KHoPO4 (KDP) crystal with large-aperture is one of the key
technologies to realize inertial confinement fusion. In order to meet the requirements for high efficiency and precision
crystal of online installation, it is necessary to measure crystalline phase matching angle for achieving the highest third
harmonic conversion efficiency of high power laser. In this paper, for the third harmonic conversion by ultra-thin type
I/II KDP crystals with large-aperture, the relationship between phase matching angles at different locations on the
crystal is obtained according to the nonlinear optical properties of the crystal. Based on the analysis of the propagation
path of the laser beam in the crystal, the relationship among the crystal surface shape, the phase matching angle and
the best deflection angle is given. On this basis, the theoretical model for phase-matching angle of type I/II KDP crystal
is proposed, and verified by the experimental results. The results show that the difference in phase matching angle
between the prediction values and the experimental results is within 10.0 prad, showing that the theoretical model for
phase-matching angles of type 1/II KDP crystals is valid. This model provides a simple and efficient prediction method
to obtain the phase matching angle distribution in full aperture of KDP crystal.

Keywords: nonlinear optics, phase matching angle, KDP crystals, precision assembly and calibration
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