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Design of a precision laser
pulse drive system and stability study

TANG Qunzhi, WEI Shuai, JIA Bingwen, LI Xiaohui’, ZHANG Xinli, LI Zhigang, YANG Wanli
(The 34th Research Institute of CETC, Guilin Guangxi 541004, China)

Abstract: To enhance the pulse stability and shaping accuracy of fiber laser systems in inertial confinement fusion (ICF) experi-
ments, a precision laser pulse drive system based on a low-noise electrical pulse drive power supply is designed. By integrating
ripple suppression circuits and low-dropout linear regulators (LDO), the system optimizes the noise suppression performance of
the electrical pulse drive power supply. Combined with a Mach-Zehnder modulator (MZM), it achieves highly stable optical
pulse output. Experimental results demonstrate that the optimized drive system reduces the electrical pulse ripple amplitude from

+ 20 mV to £ 0.5 mV, significantly decreasing optical pulse jitter. When applied to a high-power fiber laser system, the root

mean square( RMS) of the output pulse energy decreases from 2.24% to 0.72%, improving stability by 67.8%.
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