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Testing method and experiment of large dynamic range energy of

pulsed laser with wavelength of 1 064 nm and 532 nm

Zhou Guogqing'?, Tan Yizhi', Zhou Xiang'?, Li Weihao', Li Xianxing', Lin Gangchao', Hu Haocheng',
Zhang Lieping', Nong Xueqin’, Yang Jiazhi'

(1. College of Mechanical and Control Engineering, Guilin University of Technology, Guilin 541006, China;
2. School of Microelectronics, Tianjin University, Tianjin 300072, China ;

3. Guilin Institute of Laser Communication, Guilin 541004, China)

Abstract: The range of the energy meter is limited in laser energy measurement, and it cannot take into account
the measurement of energy with a large dynamic range. In the photoelectric measurement, a laser energy
measurement method based on APD and PMT photodetectors was proposed. The measurement of laser energy in
the 1 064 nm and 532 nm bands was compelted through analyzing the detection performance of the photodetector
and its interaction with subsequent processing circuits by this method. The voltage signal changes were observed

by changing the pulse width, repetition frequency, and pump power of the adjustable laser light source. The size
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of the photocurrent was tested according to the magnification of the transimpedance amplifier circuit. The

relationship between photodetector sensitivity and laser wavelength was used to find the corresponding detector

sensitivity, photoelectric conversion gain and laser attenuation multiple. The laser energy value was tested, and

the pulse width, repetition frequency and pump power value of the emitted laser were compared to ensure the

calculation the authenticity of the method. The experiment proves that the proposed method can complete the

laser energy test with a large dynamic range nJ-mJ, and the test error is less than nJ compared with the energy

meter test.
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Fig.1 Design flow chart of laser energy test
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Tab.1 Overall index of laser energy test!'"!

Experimental parameters Main index requirements

Voltage value displayed

by the oscilloscope Zlmv

One-stage voltage amplifier circuit Voltage gain more than 10 times

Transimpedance amplifier circuit Gain 2 K, bandwidth 1 G

APD conversion gain 10° V/W
PMT conversion gain 10%-107 V/W

1-99 dB

High-speed photoelectric
detection circuit

Attenuator
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Fig.2 Circuit structure diagram of high-speed photodetection
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Fig.3 Comparison of the synchronization signal and echo signal of laser

emission
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