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Influence of atmospheric absorption n the nner.gptical
system on the laser beam quality

ZHANG En-tad’, J1 X iao-ling’, LUB ai-da’
(1 Institute of Physics and Chemiistry, Sichuan University, Chengdu 610064,.Ching;\2 College of Electonic Engineering, Sichuan
Nomal University, Chengdu 610066, China)

Abstract: The power in the bucket(P B) , 8 parameter, astignatic’/paraneter, Strehl ratio and the center of bean gravity are
reguarded as the characteristic parameters of the laser beam qualityyit the far field, the influence of absoiption in the inner optical
systam on the laser beam quality is studied Results are compated with and without the presence of the transversalwind By using
a four-dimension simulation code, a large number of num@rical‘calculations are perfomed and the results are analyzed physically
It is shown that the peak intensity and focus ability of laserzbeams increase with decreasing absoption coefficient and increasing
wind velocity However the transversal wind results-in an astignatism.
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Fig 1 Intensity distribution and contour lines of a Gaussian beam in vacuum
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Fig 2 Intensity distributions and contour lines of a Gaussian beam for dif-
ferent values of the absomption coefficient v=0
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Fig 3  Intensity distribution and contour lines of a Gaussian beam, v =
0. Im/sand « =6. 5 X10 °m !
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Table 1 Numerical calculation results of a Gaussian beam for different
valuesof « =0,v=0
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parameter
65X0°35X0°15X0°65>X0°%65xX07 0
S, 0111 0223 076 0951 0999 1
8 4 35 2 50 128 1 05 101 1
w,, W, /mm 462 06 268 64 14550 107.26 9603 95 91
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Fig 4 PB curvesof a Gaussian beam for different values of the absomption
coefficient,v=0,... —PB curve of a Gaussian beam in vacuum
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Table 2 Numerical calculation results of@ Gaussian beam for different
values of the wind velocity &’="6. 5,10 °m !
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parameter
01 02 05 1 2
S, 0. 185 0. 533 0. 878 0. 969 0. 987
B 2 59 171 115 1 05 102
W, wy 076 0 70 0 82 0 94 0. 98
“x/mm -67.81 -5599 -2957 -1535 -7 69
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