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Characteristics of infrared nanosecond pulse propagating in optical fibers

XIA Yan-wen, TANG Jun, SUN Zhi-hong, LIU Hua, PENG Zhi-tao ,XU Long-bo ,FU Xue-jun,YUAN Hao-yu
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: For the propose of improving the anti-jamming ability of a laser pulse shape measuring system, the laser pulse
propagation model was established, the linear characteristics of a nanosecond pulse propagating in fibers were analyzed, and
factors affecting the pulse transmission characteristics were evaluated systematically. The laser pulse shape was measured with a
nanosecond laser pulse propagating through single and multi-mold fiber in different length. The width of the pulse transmitted by
the fiber was compared to that of a fraction of the pulse propagating over an air path. The eritical condition of pulse broadening

acceptable within measuring error was obtained. The conclusion provides guidance to design the laser pulse shape measuring

system of the SG-1II laser facility
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Fig. 1 Variation of refractive index »n and group index n,, and variation of

paramelers k, ,k;, with wavelength for fused silica
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Fig.2 Dispersion-induced broadening of a sub-picosecond Gaussian pulse

inside a (used silica fiber
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Fig.4 Sensitivity testing of a rapid response photodiode
a—the optical dividing ratio of fiber optic splitter b—the ratio of the read-
ing of calorimeter to that of photodiode
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Fig.3 Experimental setup
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Fig.5 Temporal evolulion of picosecond and nanosecond pulse in gradual-

index fiber
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Fig.6 Temporal evolulion of picosecond and nanosecond pulse in the 9um-

core fused silica fiber
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Fig.7 a—temporal evolution of 1053nm nanosecond pulse in 1km-length
6 pm-core single mode fiber b—shape of a 1. 053 um nanosecond

pulse for different values of intensity
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