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High-power laser power measurement based on principle of light pressure

YU Dongyu', YU Bing', LYU Chunli', DONG Zaitian', YANG Ke', GONG Jingzhu',
DUAN Yuanyuan', CHEN Chao', ZHANG Kuijia', LI Gaoping', ZHENG Bo’
(1. Xi'an Institute of Applied Optics, Xi'an 710065, China;
2. Xi'an Institute of Aerospace Propulsion Technology, Xi'an 710065, China)

Abstract: The calorimetry is commonly used for high-power laser power measurement, but the traceability is
complicated. The high-power laser power measurement method based on principle of light pressure with higher
measurement accuracy was introduced, the measurement experiment using a balance with an accuracy of 1/10°
was designed, the reflectivity and damage threshold of the mirror based on GaAs semiconductor materials were
tested, and the properties of mirrors based on GaAs semiconductor materials were determined. Under ordinary
laboratory conditions, the power measurement repeatability and linearity were obtained, and the feasibility of
balance with an accuracy of 1/10° for high-power laser measurement was verified. Through the experimental
results combined with theoretical calculations, it is concluded that the upper limit of the measurement power of
light pressure can reach more than 3x10* W by using the balance with an accuracy of 1/10°.

Key words: high-power laser; light pressure; balance; damage threshold
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Fig.1 Schematic diagram of measuring device composition
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Fig. 2 Schematic diagram of reflectance measurement
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Table 1 Measurement results of reflectance

jllEsiRve:id S E1%

1 99.986
2 99.983
3 99.989
4 99.989
5 99.991
6 99.983
7 99.983
I 99.986
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Fig. 3 Physical photo of substrate damage experiment
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Fig. 4 Physical photo of membrane damage experiment
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Fig. 6 Measurement results diagram of S00 W laser power
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Fig. 7 Measurement results diagram of 1000 W laser power
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