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Important Parameters of Spatial Filter in a High Power Laser System

NIE Yumei, QIU Jisi
Engineering Training Center, Chongqing University of Technology, Chongqing 400054, China

Abstract By means of reasonably mathematical approximation and numerical integration, the fact that the focal length of the lens in the
spatial filter should simultaneously satisfy the requirement of vacuum and the minimum spherical aberration is presented. In order to filter
the high frequency components, the divergence angle of the filter must be less than a certain value according to the system requirement.
Therefore, the aperture of the filter hole used in the high power laser system is about 20 times of the diffraction limitation 1.04mm. In the
meantime, the scope of the location of the filter hole in the optical axis is reasonable as long as the location is within the focal depth. In
addition, the model was built by means of the optical design software for the validation via simulation. The key components and
specifications are carefully analyzed; and new structure design and techniques are employed. The simulation results show that the
designed spatial filter according to the method presented in here can effectively filter out the high frequency components and stray light
in the system. In conclusion, the theoretical analysis indicates that the described method has reached the optimal design and it is
feasible.
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Fig. 3 Schematic diagram of Gaussian beam calculation
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Fig. 4 Spot diagram (a) and wavefront function (b) of the spatial filter
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Fig. 6 Comparison diagram of illumination with (b) or without (a) spatial filter
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