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Fig.1 Comparison of light distribution(a) and enclosed energy curve(b) between Airy spot

and its ‘Gaussian fitting curve
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Fig.2 Light distribution of annular beam propagation through the turbulent atmosphere (¢=0.25,D/r¢=7.3)
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Fig.3 Beam spreading of annular beam with the obscure ratios e=0.2 (a) and 0.6 (b)
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Fig.4 Beam spreading for 80=2.3(a),5.3(b) with different the transmitting system’s tracking jitter (00=2.67).
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Fig.5 Beam spreading for 80=2.3(a),5.3(b) with different the transmitting system’s tracking jitter (co=1.29)
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Analysis of the scaling laws about focused uniform beam

spreading induced by real atmosphere

WANG Ying-jian, HUANG Yin-bo
( Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031, China )

Abstract: By using the method of numerical simulation and experimental observation, focused
uniform beam spreading induced by atmospheric turbulence and thermal blooming is analyzed.
The scaling relations between the laser propagation effects and characteristic parameters de-
scribed atmospheric propagation effects are obtained. Based upon these scaling relations, we
can efficiently estimate atmospheric propagation effects and learn the performance of a partic-
ular system design for various environmental conditions as well as for conducting laser system (

design optimization.
Key words: atmospheric optics; turbulence effects; thermal blooming effects; beam spreading;

scaling laws
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