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Abstract The utilization of supersonic nozzles to accelerate and cool the flow in the chemical oxygen-iodine laser is
a significant progress in laser research. However, there are complex three-dimensional structures in the supersonic
flow field. The relationships between flow structures and laser outputs are important criterions on the design of
pneumatic components. The simulation system presented in the paper contains three blocks: the chemical flow
calculation block, the optical calculation block and thermal structure calculation block. With the numerical platform,
the analysis of the performance of laser under different flow conditions is carried out and the focus is the influence of
the shock waves in the flow field on the near field laser output. According to the analysis, optimal methods are
proposed. It makes an increase of the beam quality (F' factor) of 45% .
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Fig. 1 Computationaldomain of flow field
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Fig. 2 Flow parameters perpendicular to the optical axis. (a) Normalized Mach number; (b) normalized small signal gain
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Fig. 3 (a) Normalized intensity; (b) phase
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Fig. 4 (a) Refractivity; (b) flow density
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modification of
shock waves
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Fig. 5 Normalized pressure before and after reduction of the shock waves perpendicular to the optical axis
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after reduction of the shock waves perpendicular

to the optical axis
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Fig. 7 Mach number before and after modification of the nozzle curve with prarndtl angle method
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Fig. 8 (a) Nominated intensity and (b) phase before and

after modification of the nozzle curve with

Prarndtl angle method
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