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Attenuation of high rate in parameter measurement

of high power laser
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(1. National Laboratory on High Power Laser and Physics, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In high power laser beam parameters measurement, attenuation scheme with high rate is key to
far-field measurement. The far-field optical measurement system was analyzed and diameter of 95%
encircled energy was used as important evaluation criterion of far-field measurement system. Measurement
error of far-field optical measurement system and effect of attenuation with high rate on far-field
measurement results were analyzed. Principle of attenuation scheme with high rate was established. By
changing parameters of high attenuation rate in condition of single parallel plate, a pair of parallel plates
and a pair of wedge flaps by Virtual Lab, influence of attenuation on the far-field measurement system
was simulated and analyzed deeply. According to measurement system for f=3 000 mm and F=10, best
attenuation scheme with high rate is designed. Diameter of 95% encircled energy of far-field image is
45.5 pm, or 3.54 times of diffraction limitation.
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Fig.1 Schematic diagram of far-field measurement system
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Tab.1 Parameters of lens

Surface 1 (sphere) Surface 2 (asphere)

Radius: -1 573.722 mm
Conical constant:—2.357 429
Radius : 44 345.47 mm A4:0
A6:4.398 18E-13
A8:3.292 432E-22
Center Thickness:49.619 295
Glass:BK7
Focal Length:2 998.871 005
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Fig.3 Simulation image of far-field without attenuation and optical

intensity normalized distribution of far-field
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Fig.4 (a) Schematic diagram of far-field measurement system with

1

attenuation; (b) Single parallel plate; (c) A pair of parallel
plates; (d) A pair of wedge flaps placed with mutual

compensation; (e) A pair of wedge flaps placed vertically
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