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Table 1 Parameters used in simulation
medium length/cm a/cm ! ny /(1071 em® « W%) B /({s* « em™") B/ s* + em™)
SF10 prism 2.0 0.030 0 3.0 1094.0 155 800
Ti: sapphire 2.0 2.000 0 3.0 286. 4 49 400
silica glass 80.0 0.000 1 2.7 198.5 37 640
Nd: glass 80.0 0.050 0 3.0 0 0
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Fig. 2 Variation of B integral with propagation distance in different optical media
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Fig. 3 Effect of dispersion on B integral in different optical media
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Fig. 4 Variation of B integral with input pulse shape
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B integral properties of ultra-short pulse in optical medium

Shao Min', Fu Haiwei', Lin Zunqi®, Qiao Xueguang'
(1. Key Laboratory of Photoelectric Gas-oil Logging and Detecting of the Ministry of Education ,
School of Science » Xi’an Shiyou University, Xi’an 710065, China;
2. National Laboratory on High Power Lasers and Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, P. O. Box 800-211, Shanghai 201800, China)

Abstract: The nonlinear Schroédinger equation is solved by slit-step Fourier numerical method. The variation of B integral in
several propagation media in the ultra-short pulse laser system is numerically simulated and briefly analyzed. The results show
that B integral increases with input intensity and gain coefficient increasing. The shape of the input pulse has some effect on B in-
tegral, and the B integral of picosecond chirp pulse is smaller than that of femtosecond Gaussian pulse. It is also found that proper
group-velocity and high-order dispersions can reduce B integral for the selected calculation model. The approach can be reference
resources to the design of the ultra-short pulse laser system.

Key words: B integral; nonlinear Schrédinger equation; optical medium; numerical simulation
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