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Study on the Laser Outside of the Field of View Disturbing the Space Camera
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Fig. 1 Schematic diagram of laser diffraction model
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Fig. 2 Schematic diagram of laser speckle interferometry model
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Fig. 3 Light intensity distribution images of laser diffraction spots on CCD focal plane under different F numbers.

(a) F=1000; (b) F=500; (¢c) F=300; (d) F=100
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Fig. 4 Intensity distribution image of laser diffraction spot on CCD focal plane when F=10
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Fig. 5 Intensity distribution images of laser diffraction spot on CCD focal plane with different focal lengths and apertures
combination. (a) f=10 m, D=1 m; (b) f=8 m, D=0.8 m; (¢) f=5m, D=0.5m, (d) f=3 m, D=0.3m
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Fig. 6 Intensity distribution images of laser diffraction spots on CCD focal plane at different incident angles
of the same focal length and aperture. (a) 8,=0°; (b) ,=0.005"; (c) 0,=0.0095"; (d) ,=0.01°
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Fig. 7 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal

plane when f=3 m, D=0.3 m, 0,=0°, [,,=6.5X10"* W/m?’
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Fig. 8 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal
plane when f=3 m, D=0.3 m, 0,=30°, I,.=6.1X10"° W/m?
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Fig. 9 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal
plane when f=5m, D=0.5m, 0,=0°, I,,=2.4X10° W/m*
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Fig. 10 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal
plane when f=5m, D=0.5m, 0,=30°, I,.=2.4X10 °* W/m?
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Fig. 11 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal
plane when f=8m, D=0.8m, 0, =0°, I,,=1.1X10"* W/m?*
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Table 1 Maximum energy of the laser diffraction spot on the detector at different focal lengths,

apertures and incident angles W/m?
Incident angle =10 m,D=1m =8 m,D=0.8 m f=5m,D=0.5m f=3m,D=0.3m
0,=0° 1 1 1 1
0,=0.1° 5.11 1071 1.37 X107 1.90X107° 6.64<10°
0,=30° 7.94Xx10°" 1.55X10 '8 6.37x10 '® 2.96 X107
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Fig. 12 Intensity distribution of (a) three dimensional graph and (b)image of laser speckle on CCD focal
plane when f=8 m, D=0.8 m, 0,=30°, I,.,=0.82X10"° W/m®
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Fig. 13 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal plane
when f=10m, D=1m, 0,=0°, [,,=0.57X10"* W/m?*
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Fig. 14 Intensity distribution of (a) three dimensional graph and (b) image of laser speckle on CCD focal
plane when f=10 m, D=1 m, 0,=30°, [,.,=0.63X10 ° W/m®
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Table 2 Maximum energy of the laser speckle on the detector at different focal lengths. apertures and incident angles

W/m?*
Incident angle f=10m,D=1m =8 m,D=0.8 m f=5m,D=0.5m f=3m,D=0.3 m
0,=0° 0.57X10°° 1.1x10°° 2.4X1077 6.5X10*
0,=30° 0.63X10° 0.82X10° 2.4X10°° 6.1x10"*
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