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Theory and simulation of chirped pulse amplification

LIN Yu-ke', LI Jian-ping’
(1. Department of Communication Engineering, Chongqing College of Electronic Engineering, Chongging 401331; 2. Institute of

Optical Communication and Optoelectronics, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: In order to compare the propagation characteristics of chirped-pulse propagating in homogeneously and
inhomogeneously broadening mediums, they were analyzed and simulated by means of split-step Fourier method. Then they were
proved in experiments. The effect of gain narrowing, gain saturation and self phase modulation on temporal shape and power
spectra in both mediums were obtained. It is found that the effect of gain narrowing is more obvious and the effect of gain
saturation is inhibited well in inhomogeneously broadening medium, and power spectra in both mediums are broadened, which is
more symmetry in inhomogeneously broadening medium and distortive in homogeneously broadening medium. These resulis are
useful to study the propagation features of chirped-pulse in comprehensive broadening mediums.
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Fig. 1 Calculation mode of an amplifier
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Fig.2 Comparison of gain narrowing in homogeneously and inhomogeneons-
ly broadening medium
a—gain narrowing in homogeneously broadening medium b—gain

narrowing in inhomogeneously broadening medium
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Fig.3 Power spectrum in homogeneously broadening and inhomogeneously
broadening medium
a—power spectrum in homogeneously broadening medium b—pow-

er spectrum in inhomogeneously broadening medium
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Fig. 4 Effect of gain saturation on the pulse

a—gain saturation in homogeneously broadening medium  b—comparison

between homogeneously and inhomogeneously medium
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