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Online Calibration Methods for High Energy Laser
Abstract

Energy Measuring Equipment

Wei Jifeng Guan Youguang Zhou Shan Zhang Kai

(Institute of Applied Electronnics, China Academy of Engeering Physics, Mianyang, Sichuan 621900, China)

In the calibration methods for high energy laser (HEL) energy measuring equipment, the online
calibration method can eliminate vourous effect imposed on measurement results by extrinsic elements. Three online

calibration methods were introduced to analyse the theories and data treatment processes. Since several parameters

are unknown, least square fitting method was used. The ratio of reflectivity to the spectroscope transmittance was
calibrated online to eliminate its uncertainty imposed on the measurement results. By analyzing and comparing data of

— .

the three methods conclusions show that direct transfer method is the simplest which can eliminate effect caused by
==

environment elements, laser beam spot characteristic, and so on. Indirect transfer method can eliminate the effect
caused by almost all extrinsic elements including change of the ratio of reflectivity to transmittance, but its calibration
processes are complex., its uncertainty in measurements is the biggest. Calibration processes of intersectional transfer
method are simpler than indirect transfer method’s. It can also eliminate effect caused by changes of the ratio of
reflectivity to the spectroscope transmittance, and its data treatment processes are the simplest.
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Bl 1 Schematic of direct transfer measurement
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Fig. 2 Schematic of indirect transfer measurement
(a) Schematic of reflection and permeation rate online

measurement; (b) schematic of online calibration
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Fig. 3 Schematic of intersectional transfer measurement
(a) Schematic before position exchange;

(b) schematic after position exchange
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Table 2 Compare of different calibration methods

Methods ! w /% k U /% Ew/%
Direct transfer 1. 500 2.0 0.963 4.5 6.0
Indirect transfer 1.393 4.7 0.976 6.3 7.6
Intersectional transfer 0.982 1.2 4.2
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