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Optimized Design and Strayed Light Analysis of Shield

Zhu Deyan, Peng Zhitao

Laser Fusion Research Center, China Academy of Engineering Physics, Mianyang , Sichuan 621900, China

Abstract To solve the problem of strayed light introduced by the shield in an inertial confinement fusion system,
we establish a three-dimentional honeycomb structural model and propose a strayed light analysis method of shield.
We also analyze the influences of the honeycomb curvature and central distance of two honeycombs on the strayed
light. The results show that the laser is reflected through the shield, and there is always an area with the highest
light intensity of the reflected light. The peak-to-valley of the reflected light intensity and total power of the light
back to system increase with the increasing honeycomb diameter and honeycomb spacing of the shield. Based on
this, the diameter and spacing of honeycomb should be controlled strictly when we design shield, so that to make
the terminal optical system keep away from the area of highest reflected light intensity and let the strayed light
distribute evenly in solid space.

Key words geometric optics; shield; strayed light analysis; three-dimentional structure of honeycomb; inertial
confinement fusion
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Fig. 1 Structure of shield. (a) Top view;
(b) right side view
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Fig. 2 Structural diagram of honeycomb
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Fig. 3 Relative position of shield, fundamental frequency

laser and third-harmonic generation laser
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Fig. 4 Convergent light source produced by ideal lens group
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Fig. 6 Diagram of convergent light source
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Fig. 9 Analysis results of strayed light. (a) Intensity distribution of light in solid angle;
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Fig. 8 Optical path of strayed light analysis of shield
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Fig. 10 Analysis results of strayed light when D=0.6 mm. (a) Intensity distribution of light in solid angle;

(b) illuminance distribution of returned light
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Fig. 11 Analysis results of strayed light when D=0.8 mm. (a) Intensity distribution of light in solid angle;

(b) illuminance distribution of returned light
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Fig. 12 Analysis results of strayed light when D=1.2 mm. (a) Intensity distribution of light in solid angle;

(b) illuminance distribution of returned light
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Fig. 13 Analysis result of strayed light when D=1.4 mm. (a) Intensity distribution of light in solid angle;

(b) illuminance distribution of returned light
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