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Design of high power light absorber

Li Hongguang, Da Zhengshang, Sun Ce, Dong Xiaona

(Laboratory of Advanced Optical Technique, Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences,

Xi'an 710119, China)

Abstract: In order to realize the 10° times absorption for residual laser after 4% sampling, a kind of
design method of light absorber was given. From light entrance to light exit the absorber, total angle
relations were derived, including the angle of entrance light intersection with the absorber, turnover angle
from entrance to exit, the angle of exit light intersection with the absorber, and turnover angle of the
light departure from the absorber. The calculated angles were taken into polarization formula, and the
sampling efficiency from every intersection was gotten, and so the total process attenuation was obtained
from light entrance to light exit the absorber. According to the above formulas, a kind of absorber was
designed, and it was analyzed in optical software. The results show that the absorption can reach to 10",
which satisfies the absorption requirements and is identical with theory calculation; This kind of absorber
has been used in the laser system well, near field image with modulation M<1.2 and contrast C<0.07 are
gotten, so the design method is reasonable.
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Fig.1 Figure of incidence ray
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Fig.2 Critical angle of incidence ray turnover
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Fig.4 Absorber of incidence ray three-dimensional effect
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Tab.1 Sampling fraction for incidence

m a Sampling efficiency
1 65° 1.2%
2 40° 1.6%
3 15° 4.0%
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Tab.2 Sampling fraction for emergence

m B Sampling efficiency
1 10° 4.2%
2 35° 2.2%
3 60° 0.14%
4 85° 49.2%
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Fig.6 Irradiance maps of perpendicular ray
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Fig.7 Picture of absorber
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Fig.8 Near field image of laser testing system
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