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High power TEA CO, laser
with two wavelength free shift output structure
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(1. State Key Laboratory of Laser Interaction with Matter , Changchun Institute of Optics ,
Fine Machanics and Physics ,Chinese Academy of Sciences Changchun 130033 ,China;
2. Graduate University of Chinese Academy of Sciences.Beijing 100049, China)

Abstract: To realize 10.6/9. 3 pm two-wavelength high energy laser switching output on one laser,a
coating on output mirror was taken to obtain a 9. 3 pm singlet output whose pulse energy was roughly
equal to 10. 6 um. A two-wavelength window switching device with free shift out strucutres was de-
signed. The statics analysis,thermal-stress analysis and the thermal-stress coupling analysis were used
in the switching shift flat to get the displacement deformation by MSC. Patran/Nastran software, then
the least square method was taken to get the output mirror deflection angle around the axis by Matlab
software. The results indicate that the maximum stress of structure is 101 MPa, the maximum de-
formation of mirror is 6. 95 pym.and the mirror deflection angles around the axis are 0. 07".2. 92" and
0. 009", respectively. A emission experiment for the physical device was performed, which shows that

the directional relative error of two wavelength shift emission is 8. 7”. The results mean that the struc-
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ture can satisfy the requirements of the free shift output of two wavelength lasers for capabilities and

parameters.

Key words: high power TEA CO, laser; two wavelength shift structure;finite element analysis; least

square method
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Fig. 1 Schematic diagram two-wavelength window device with hermetic closure and free shift
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Fig. 2 Simplified finite element model
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Fig. 3 Temperature loading
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Fig. 4 Displacement and pressure loadings
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Tab. 2 Analysis results of three loadcases
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Fig. 7 Deformation of output mirror in loadcase 3
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Fig. 8 Two-wavelength window device with hermetic

closure and free shift
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