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Power delivery characteristics of fibers for
high-peak power pulse laser

ZHAO Xing-hai* GAO Yang', XU Mei-jian?, DUAN Wen-tao? YU Hai-wu?
(1. Institute of Electronic Engineering China Academy of Engineering Physics Mianyang 621900,China;
2. Research Center of Laser Fusion, China Academy of Engineering Physics Mianyang 621900,China)

Abstract: The fiber delivery characteristics of Q-switch Nd:YAG high power pulse were investigated
by experiments, including transmission efficiency, characteristics of output beam, distribution of output
beam and laser induced damage to fiber end. Many conclusions were obtained as follows. SRS and SBS
induce the decrease of transmission efficiency.Output beam waist is on the fiber output end, and the
divergence angle is a little larger than input beam’s. Quality factor is degraded, the distribution of output
beam is uniform.Laser induced damage to fiber ends limits the raising of laser power passing through
fibers. The damage figures include that pit damage, fusion damage, and sputtering damage.The combination
method of N-ON-1 and 1-ON-1 test modes to LIDT tests was introduced. The plasma sparks at the fiber
end faces indicated the fiber damage. The zero probability damage threshold was calculated according to
experimental results, that is 3.85 GW/cm? The LIDT and the nonlinear effects of fibers are the main
factors in limiting the power capacity of fiber delivery laser system.
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