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Calibration Technique of Light Beam Quality Measurement System

TIAN Xiao-qgiang, ZHOU Wen-chao, PENG Yong, XIE Ping, HU Xiao-yang
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract Beam quality is always an important parameter to value the output quality of laser beam, and many methods are
developed. For high intensity laser beam with center obscuration, beam quality far field measurement method is used presently. The
beam quality factor g is used to judge the performance parameters of the beam quality in the application of beam transport efficiency
field, and it is obtained by CCD far field measurement. In order to advance measurement precision of the CCD far field beam quality
factor @ measurement system, the key parameters in optical elements and data collecting and processing courses are analyzed, and
different calibration methods are used for different parameters. The calibration methods used in practice are explained, and the
sources of the system measurement uncertainty are analyzed and determined quantificationally. The research of calibration methods
promotes the advance of the measurement method, and the application of the calibration method benefits the improvement of the
veracity and reliability of the measurement results in the practical measurement work.
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Fig.1 Schematic of beam quality measurement system
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Fig. 2 Schematic of beam quality measurement system
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Fig. 3 Schematic of beam quality measurement system

equivalent focal length calibration
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Fig. 4 Schematic of CCD linear response calibration
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Fig.5 Schematic of CCD response uniformity calibration
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Fig. 6 Schematic of light spot size calculation
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