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AbstractA Beam wave fluctuated by atmospheric turbulence is descried. Numerically calculation is 
conducted for beam wave fluctuation using two analytical methods. One is the Rytov methodA
employing perturbation analysis, the other is the moment equation method using multiple 
correlation function of wave function. Calculated statistical values using the two methods are 
almost agreed when inner scale size of atmospheric turbulence is wider than the beam diameter. 
Scintillation index of a focused beam is drastically changed as a distance from beam axis. 
Analytical solutions of intensity valiance using the two methods also become the same shape for a 
general case of beam propagation.  
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Moment method

Free space

Rytov method

L   [m]  
Fig. 1 Calculated beam width (1/e) of 
Gaussian-beam wave propagated in atmosphere 
and free-space.  
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Moment method

Rytov method
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Fig. 2 Calculated normalized scintillation index 
of beam wave propagated 20m in case of beam 
diameter is smaller than inner scale size of 
atmospheric turbulence. 
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Moment method 
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Fig. 3 Calculated normalized scintillation index 
of collimated beam propagated 500m in case of 
beam diameter is wider than inner scale size of 
atmospheric turbulence. 
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Moment method

#   [mm]  
Fig. 4 Calculated normalized scintillation index 
of focused beam propagated 500m in case of 
beam diameter is wider than inner scale size of 
atmospheric turbulence. 
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Rytov method
          #=0

Rytov method 
      #=1mm

L   [m]  
Fig. 5 Calculated normalized scintillation index 
of focused beam for two value of !, which is 0 
and 1mm versus propagated length L. 
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