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Improvement of split-step Fourier algorithm
with inhomogeneous step length

HAN Xing-xing,ZHAO Li-hua
(Physics Teaching Department, Xi'an Jiaotong University City College,Xi’an 710018 , China)

Abstract ; The problem of step length in the numerical simulation of laser beam propagation in atmospheric turbulence
along slant path is studied. For boundary reflection under large step length in split-step Fourier algorithm , numerical
experiments for absorbing boundary method are carried out,and the upper bound of the step length is obtained. The fil-
ter function method is proposed to further release the limit for the step length. The effectiveness of filter function meth-
od and its effective region are proved by the beam propagation simulation in vacuum. Combining these two methods,a
setting way of phase screen on slant path is given. The propagation of laser beam on this path is simulated ,and the co-
herence length and scintillation index of the laser spot are calculated. The numerical results are in good agreement with
the theory,which proves that the filter function method can effectively increase the upper bound of the step length in
the slip-step algorithm , thus improving the simulation efficiency of laser beam over long range transmission in atmos-

pheric turbulence.
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Fig. 1 Schematic diagram of the Slip-Step Method
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Fig. 2 Distribution of light intensity of the Gaussian
beam propagating in vacuum simulated
by SSM ( with absorption)
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Fig. 3 Distribution of light intensity of the Gaussian
beam propagating in vacuum simulated
by SSM (with filtering function)
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Fig. 4 Position of the phase screen along the slant path
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Fig. 5 Sample of Gaussian beam spot along

the slant path in turbulence
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Fig. 6 Length of coherence of simulated Gaussian

beam spot along the slant path in turbulence
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Fig. 7 Scintillation index of simulated Gaussian

beam spot along the slant path in turbulence
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