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Research on energy calibration device of laser target echo simulator

MENG Qing’ an, FAN Hongying, XUE Liangping , JIANG Zewei, ZHANG Hao, WANG Xun
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to solve the problem that the output pulse laser energy of the laser target echo simulator can not be
calibrated in the field, the analog integral principle was adopted, the energy calibration device of laser target echo simulator was
established through the parameter optimization design of the photoelectric detection module and the circuit structure design of the
integral module, and the corresponding experiments were designed to verify the measurement ability of the calibration device. The
results show that, the energy calibration device of the laser target echo simulator can accurately measure the laser energy when the
pulse width is 10ns~100ns and the energy measurement range is 10fJ ~ IpJ. The measurement uncertainty is 13. 8% when the

inclusion factor £ is 2. It can fully meet the requirements of the output pulse laser energy measurement and calibration of the laser
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target echo simulator.
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Fig.1 Structure diagram of energy calibration device for laser target echo

simulator
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Fig.2 Principle diagram of photoelectric detection module
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Fig.3 Relationship between cut-off frequency and SNR of photoelectric de-

tection components
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Fig.4 Dark noise waveform of photoelectric detection module

(]I S 5 PFA O H 400 4 ) i 38 ok o6 1)
BEEST, Q&L Sa By 75, {0 Bk o i T2 U6 L 2 3R Oy
1pW K SERE g 20ns bk o BE TR 200] AOHOLIE A
WURIDGIE , 4B 26 R PRI AL RO BRI AL T, Ol
PRI 2 - S o I TR Sb B, A 5 8 A
28mV , {5298 34dB.,

Fig.5 Output waveform of photoelectric detection module
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Fig. 6 Integral module circuit diagram
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Fig.7 Relationship between integral-window time and integral error
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Fig. 8 Integral-window time control circuit
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Fig.9 Output signal waveform of Integral module
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Fig. 10 Experimental verification device
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Table 1 Measurement results of verification experiment
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pulse width/ energy meter/ value/ of laser energy/
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10 10. 02 97.35 93.81
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100 10. 06 97.74 100. 85
100 87.07 845.94 866. 07
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