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A Polarization Control Method for Intra-Cavity Frequency Doubling
of Q-switch Nd:YAG Lasers with KTP Crystals

Takunori TAIRA, Takao SASAKI, and Takao KOBAYASHI
(Received Feb. 28, 1991)

In efficient frequency doubling (SHG) of the Q-switch Nd:YAG laser, a biaxial non-
linear crystal like KTP(Potassium Titanyl Phosphate) is mostly used inside the laser
cavity with the quarter wave plate to adjust the laser beam polarization angle. In this
paper, a new technique has been developed for controlling the laser beam polarization
without the wave plate by adjusting the angles of the biaxial KTP crystal. The refractive
index of the biaxial nonlinear crystal was analyzed using the Jones Matrix. This method
was tested using the Q-switch Nd:YAG laser and a good agreement was obtained between
theoretical and experimental polarization data. A high effective conversion efficiency of
84% was realized from 1064 nm to 532 nm beam at 1 kHz pulse repetition frequency.
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