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WAVE STRUCTURE FUNCTION OF AN OPTICAL WAVE
IN A TURBULENT ATMOSPHERE

Sun Yiyi
{Anhwei Institute of Oplics and Fine Mechavdice, Academia Sinica)

Abstract

The wave structure function is an important quantity that describes optical waves
propagating threugh a turbulent atmosphere. Thus, it is very significant to exactly
measure and properly model the wave strueture funetion. This paper briefly disensses
a theoretical model, which is tested and chosen by measuring the signal-to-noise
{8/N) ratio of a heterodyne detection system. The results of our experiment demon-
strate that the most commonly used expression for the wave structure funetion, which
is based on the Kolmogorov spectrum of index-of-refraction, is of limited vslidity in
the layers near the ground. Especially, when the index-of-refraction fluctuation is
large, the deviation from practical measured wave structure function is significant.
The approximate expression for the wave structure function by Lmtomirski and Yura,
which is based on the modified von Karman spectrum, ean satisfactorily describe the

characteristie of optieal wave propagating in the layers near the ground in a turbulent

atmogphere.



