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Detector array for measuring spot distribution of high power

continuous and pulsed laser

Wang Zhenbao, Feng Gang, Wu Yong, Zhang Lei, Fang Bolang, Wang Fei, Wang Ping, Wu Junjie
(State Key Laboratory of Laser Interaction with Matter (Northwest Institute of Nuclear Technology), Xi’an 710024, China)

Abstract: It is an important technical means to accurately evaluate the performance of laser system by
measuring the spatio-temporal distribution of laser power density emitted to the far field and obtaining the key
index parameters such as total power on the target, beam quality, power in the bucket and power-time curve. A
method for measuring the spatio-temporal distribution of near infrared pulse laser power density based on
photodetector array is introduced. The detector array can be used to measure laser spot parameters in the
wavelength range of 900 nm to 1700 nm with dynamic range more than 2000 times. The detector array has the
characteristics of good unit consistency and high measurement accuracy, large measurement area, and can meets
the needs of pulse and continuous laser parameter measurement. The experimental results for performance of the
detector array indicate that the deviation between the measured value and the laser output power is less than 5%,
and the measurement results of laser spot distribution are accurate and reliable. The detector array has been
successfully applied in the parameter test of several laser system, can be used as an effective technical scheme for
the measurement of pulse and continuous laser spot parameters in response band.

Key words: laser power density;  spatio-temporal distribution,  photodetector array;

high power laser;  continuous and pulsed laser
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Fig.1 Principle diagram of spot distribution array detector
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Fig.2 Numerical simulation of temperature field of laser protection panel
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Fig.4 Power measurement results of array detector vs duty ratio
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Fig.5 Linear dynamic range measurement curve of array detector
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