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Abstract: Measurement repeatability is the largest uncertainty component of a light pressure based measure-
ment device, which directly affects the accuracy of the measurement results. In order to improve the accur-
acy of the measurement power in the process of high-power laser measurement, a high-power laser measur-

ing device based on light pressure is built. Quality measurement repeatability and laser power measurement
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repeatability experiments were carried out, and the results of the two experiments were compared and ana-
lyzed. The experimental results show that the measurement repeatability of the light pressure measuring
device gradually decreased with the increase of the measured mass and the measured laser power, indicating
that the light pressure method has more advantages in measuring high-power lasers. In the laser power meas-
urement repeatability experiment, the influence of eccentric loads and airflow disturbance is avoided, so the
laser power measurement repeatability is better than the measurement repeatability calculated according to

the equivalent mass. The research results have guiding significance for further improving the measurement

accuracy of the light pressure method in the future.

Key words: high power laser; light pressure; measurement repeatability; mass
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. Calculated Calculated Measured

Laser Equivalent . .

Power mass synthetic synthetic laser power
W m repeatability/% repeatability/% repeatability

¢ (m=Tpg)  (m=5pg) V%

1.00 0.64 1.098 0.788 0.791
2.00 1.28 0.556 0.403 0.429
3.00 1.92 0.378 0.279 0.321
4.00 2.56 0.291 0.219 0.196
5.00 3.20 0.241 0.186 0.201
6.00 3.84 0.208 0.164 0.211
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Tab.3 Comparison of measurement results between the
light pressure method and the calorimetric
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Measured power of Measured power of

device
Uncertainty Type 1 kW 3kW 6 kW
component P (0.64mg) (1.92mg) (3.84 mg)

Uncertainty of

standard weights B 0.0016 0.0005 0.0003

Mirror reflectivity B 0.0003 0.0003 0.0003
Incidence angle B 0.0030 0.0030 0.0030
Repeatability A 0.0079 0.0032 0.0021
Resolution B 0.0045 0.0015 0.0008
Nonlinearity B 0.0010 0.0010 0.0010
Standard uncertainty (k=1) 0.976%  0.476%  0.390%

Expanded uncertainty (k=2) 1.95% 0.96% 0.78%
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