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Optimization of spatial filter matrix
ZHOU Hai. JIANG Xuejun, ZHU Qi-hua.JING Feng. LIN Dong-hui,ZHANG Xiao-Min

(Research Center of Laser Fusion, Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The key techniques of spatial filter matrix used in large laser facility such as super-long-dis-
tance beam transmission, beam control, beam quality control, stability of supporting structure, ad-
justment accuracy of all coupling glasses, stability of glass mounts, off-axis adjustment are studied.
This paper surveys current technology of spatial filters, determines the specifications of the system,
and finally provides a comprehensive solution for the structure design of spatial filter by using "Pro/
E" software program in the 3-D simulation model of spatial filter matrix. The key components and
specifications are analyzed carefully, and new structure design and techniques are employed. The ri-
gidity, strength, and vibration modes of the structure are analyzed using " ANSYS" software pro-
gram. The structure has been optimized by bidirectional embedding of finite element method and
CAD. To seek the proof for the equipment structural flexibility, it has been tested with a slight shock
to check the components and units, which has significant influence on the structure stability.
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Fig.1 Beam diagram of spatial filter module
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Fig. 2 Main structure modules of the spatial filter
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Fig. 3 Configuration of inner seperated mounting unit
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Fig. 7 Six -order jounce models of support-frame
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Tab.1 Analysis of jounce models of support-frame
Intrinsic Intrinsic
Order Jounce model Order Jounce model
frequency(Hz) frequency(Hz)
Pillar(Z direction 1 bend) + Pillar (Z direction 1 bend) +
1 81.799 5 93.094
crossbeam (1 bend) crossbeam (3 bend)
Pillar (Z direction 1 bend) +
2 81. 835 Pillar (X direction 1 bend) 4 101. 72
crossbeam (4 bend)
Pillar(Z direction 1 bend) + Pillar (Z direction 1 bend) +
3 86. 044 6 113. 38

crossbeam(2 bend)

crossbeam (5 bend)
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Fig. 8 Power spectrum density curves of accelera-

tion and displacement responses
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