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Research on the high beam quality of Gaussian
unstable resonators in solid state lasers
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Abstract ; In order to obtain high beam quality pulsed solid laser output, the distribution mode of the Gaussian
unstable resonator was studied. The boundary finite element method was used to transform the integral equation
of the diffraction of the light field in the cavity into a matrix equation. According to a theoretical simulation,
the effects of the aperture position, the size of aperture and the parameters of the Gaussian mirror on the ampli-
tude of the output beam in a plane-convex Gaussian unstability cavity were analyzed. Based on the results of
the theoretical simulation, the optical parameters of the laser were optimized. The distribution of amplitude
and mode of output beam under different positions and aperture sizes were measured in this experiment. When
the radius of the aperture was Ilmm, the aperture was 150 mm from the Gaussian mirror, the pump voltage was

900 V, the values of M* in the x and y directions were respectively 1.9 and 2. 3, and the maximum output en-
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ergy of the laser was 280 mJ. The experimental results show that the addition of an aperture and the optimiza-

tion of the parameters of the Gaussian mirror could improve the distribution of intracavity mode and produce

high quality beam output, which agrees with the results of the theoretical simulation.
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Fig.1 Diagram of plane-convex Gaussian cavity
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Fig.2 Distributions of output beam amplitude at different positions
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Fig.3 Distributions of output beam pattern at different positions
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Fig.4 Distributions of output beam amplitude at different membrane spot radius
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Fig. 12 Output beam M’ varies with aperture position
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