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Enhanced-Dynamic-Range Single-Shot Measurement of Nanosecond
Optical Pulses Based on Fiber Pulse Replication Loop

Pan Xue Li Xuechun Li Guoyang Chen Yu Wang Jiangfeng Jiang You'en

Zhang Peng Lu Xinghua
(National Laboratory of High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences , Shanghai 201800, China)

Abstract A new method is proposed to enhance dynamic range single-short measurement of nanosecond optical
pulses. A fiber pulse replication loop system is developed to generate temporal replicated pulse train with an
exponential decay curve, and the effective loop gain is 0.955. By compensating each pulse to the same amplitude and
averaging 18 pulses in the front of the replicated pulse train., the dynamic range can be improved more than 2. 74
times. It can meet the need of 100 : 1 high dynamic range inertial confinement fusion pulse measurement by
combination PIN diode in conjunction with oscilloscopes.
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Fig. 2 Spectra in the loop. (a) Close to osillation threshold; (b) exceed the osillation threshold
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Fig. 7 18 replicated pulses train after compensation
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Fig. 8 (a) Initial pulse; (b) pulse after average 18 pulses in Fig. 7
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