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Waveform preservation of propagated beam in the atmospheric turbulence

Megn 2ERE', FHH K2, O BsCC. AH R MR HEfTC
Tatsuo Shiina', Kei Yoshida®, Masafumi Ito*, Toshio Honda', and Yasuyuki Okamura’

'R AT IR LR

ALK AT LA A A b a =2 R
PRBREAR DG HEBE T AT SE Rt

'Faculty of Engineering, Chiba University

Faculty of Systems Engineering, Wakayama University
*Graduate School of Engineering Science, Osaka University

Abstract : The numerical analysis of beam propagation in the atmospheric turbulence was
conducted. The atmospheric turbulence was simulated with Tatarski’s model. By the analysis and
the experiment, we confirmed that an annular beam was tough (less fluctuated) against the
atmospheric turbulence in comparison to a Gaussian beam. It is because small cells of the
turbulence influence the propagated beam shape, and the Gaussian beam fluctuates at the near
distance while the annular beam does not.
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Fig. 1 Spatial cell sizes of the atmospheric turbulence model. (Cn2:10"5m'2/3)
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Fig. 2 Intensity and phase distributions of annular and Gaussian beam.
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(b) Gaussian beam

Fig. 3 influence of the atmospheric turbulence.
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Fig . 4 Influence of the atmospheric turbulence on the center peak intensity of the propagated beam.
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Fig. 5 Experiment of beam propagation in the turbulence. (Artificial wind)
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