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Evaluation of uncertainty measurement for laser energy meter

SHI Ji-fang, SONG Yi-bing, JI Xiao
(Optical Metrology Laboratory, Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Laser energy is one of the basic parameters of laser radiation and a key parameter for
the evaluation of the laser source, so the calibration result of the laser energy meter has a direct
relationship to the accuracy of the laser energy measurement. A factor which effect the
verification result is find out through the procedure analyses of calibration of the laser energy
meter. By analyses of measuring the source of uncertainty with the laser energy meter and
direct-reading laser energy meter which were used as standard measurement devices, a
mathematical model of uncertainty of measurement was built up. Two evaluation methods
(Type A and Type B) of uncertainty of measurement are presented in this paper. The
uncertainty of the calibration results is evaluated. The methods of calculation and expression for
the uncertainty of calibration results are given.
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Fig. 1 Schematic diagram of calibration principle
for laser energy meter
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Table 1 Uncertainty measured by laser energy
meter used as calibrator
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Table 2 Uncertainty measured by direct-reading
laser energy meter
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Table 5 Measurement uncertainty effected
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