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Influence of absorption characteristics of LD
side-pumped Nd:YAG on beam uniformity
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(The 11th Research Institute of CETC,Beijing 100015, China)

Abstract: To achieve uniform laser output,a uniformity study of the absorbed light field ,the gain distribution,and the
output beam uniformity is conducted in this paper. Based on the absorption characteristics of Nd: YAG,the absorption
coefficient is modified by varying the doping concentration and temperature of the crystal rod. In terms of simulation,
ZEMAX software is employed to model the absorbed light field in an LD side pumped Nd:YAG crystal rod. The inten-
sity distribution of the absorption light field under different absorption coefficients is simulated, and the influence of
this coefficient on the absorption light field distribution is comparatively analyzed. In terms of experiment, the gain dis-
tribution of crystal rods under different absorption coefficients is measured to validate the simulation results,and the u-
niformity of the output laser beam is also studied. The relationship between the absorption coefficient and the uniformi-
ty of the absorption light field,the gain distribution,and the output laser beam is obtained. It is found that as the ab-
sorption coefficient increases,the central intensity gradually decreases, providing a reference for achieving high-uni-
formity , high-energy laser output.
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Tab. 1 Absorbed light field simulation parameters
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Fig. 1 Absorbed light field of the gain medium under
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different absorption coefficients
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Fig. 2 Schematic diagram of gain distribution measurement device
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Fig. 3 Measurement of gain distribution at different temperatures
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Fig. 4 Measurement of gain distribution underdifferent
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Fig. 5 Schematic diagram of laser uniformity measuring device
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Fig. 6 Measurement of laser intensity distribution under
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different doping concentrations
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Fig. 7 Measurement diagram of laser intensity distribution

at different temperatures
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Tab. 3 M, of output beam spot of crystal rod with

a doping concentration of 0. 8 % under different

cooling liquid tempuratures

R/ C PR
25 0.1727
30 0. 1877
35 0. 1827
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