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Study of Beam Quality and Focus of Frequency Doubling in a KTP Crystal
on Nd: YAG Laser by the Resonant External Ring Cavity

WANG Xu-bao, WU Qiang, CHEN Ji-min, LI Gang, ZUO Tie-chuan

(Institute of Laser Technology, Beijing Polytechnic University, Beijing 100022, China)

Abstract In order to solve the problem of fine focus in laser assisted microprocessing, a method of Nd: YAG
frequency doubling is adopted to acquire short wave laser. The frequency doubling in a KTP crystal on Nd: YAG
laser is carried out by the resonant external ring cavity. The maximum average power of Nd: YAG is 50 W with Q-
switch and its frequency is 1005 Hz. A 0. 532 pm green light output with 31. 4% light conversion efficiency is
obtained when the average input power of 1. 064 pm laser is 35 W. The proportion of TEMy, model in the green
light is 95%. This method is proved to be effective to solve the problem of mini-focus, especially useful in the
application of laser rapid prototyping. The experimental results for the characteristics of ring cavity frequency
doubling are analyzed and compared with those of 1. 064 pm laser on the beam quality.
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Fig.1 Frequency doubling in a KTP crystal on Nd: YAG

laser with @Q-switch by the resonant external ring cavity
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Fig. 2 Experimental set-up of beam measure instrument
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Fig. 3 Beam quality comparison between 0. 532 pm laser and 1. 064 um laser
(a) CW 2.5 W 0.532 pm laser beam; (b) CW 25 W 1. 064 um laser beam
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