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Peak power measurement device of terawatt femtosecond pulsed laser and
measurement uncertainty analysis

ZHU Guangyi', JIN Shangzhong', WU Lei’, XUE Yuanyuan®, MO Yunlong®, YOU Yue’,
ZHANG Yunlong®, YU Bing’, YANG Hongru’, DONG Zaitian’, LU Fei’
(1. College of Optical and Electronic Science Technology, China Jiliang University, Hangzhou 310018, China;
2. Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Ultra-short and ultra-intense pulsed lasers (femtosecond lasers) possess extremely high peak power,
and hold broad application prospects in laser inertial confinement fusion, high-energy physics, laser micro-
processing and other fields. The peak power of femtosecond pulsed lasers is a crucial parameter for evaluating
the performance of ultra-short and ultra-intense pulsed laser systems. A peak power measurement method of
terawatt-level femtosecond pulsed laser based on the spectral phase coherent direct electric field reconstruction
was introduced, along with the composition and working principles of the measurement device. A set of peak
power measurement device of terawatt-level femtosecond pulsed laser was constructed, and the sources as well
as main factors of measurement uncertainty influencing the measurement results of peak power were analyzed
and discussed. The repeatability of the peak power measurement is 2.9%, and the measurement uncertainty
reaches 17.6% (k=2), which effectively addresses the issue of peak power measurement of terawatt-level

femtosecond laser.

Key words: femtosecond laser; pulse width; pulse waveform; peak power; measurement uncertainty
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Fig. 1 Composition diagram of peak power measurement

system of terawatt-level femtosecond pulsed laser
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Fig. 5 Schematic diagram of spectral phase coherent direct electric field reconstruction device
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