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Fig. 1. Schematic diagram of the array.
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Fig. 2. Autocorrelation coefficient varies with time.
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Abstract

Atmospheric optical turbulence means refractive index random fluctuation of atmosphere. In this article, according
to the concept of correlation function, the measurement principle, measurement schemes, and data processing method
of spatial correlation function are given based on a high-quality fiber optical turbulence sensing array. Determining the
statistical time and the calculation principle of the spatial correlation is the main point of current research. Emphasis
is put on demonstrating the kinds of structural forms and analyzing the impact elements of spatial correlation function
in turbulence as clear as possible. Using the sensing array, experimental measurement is promoted in the near ground
layer and many forms of correlation functions are revealed. Results show that there are two main structural forms of
the spatial correlation function: the first one shows an isotropy-model form, which tends to decrease with the increase of
spatial displacement, and then tends to zero after outer scale, the coincidence rate is about 58.7%. The other one tends
to oscillate around zero, and the coincidence rate is about 37.9%. By analyzing the probability and impact elements,
it is not difficult to know that the spatial correlation of an optical turbulence mainly depends on the intensity and
development degree of the optical turbulence; and the coherent structure is an important factor of oscillation in the
correlation functions. On the one hand, the value of correlation coefficient is mainly determined by the intensity of the
optical turbulence; and on a certain scale, the stronger the turbulence, the bigger the value of correlation coefficient
becomes. On the other hand, the variation tendency of correlation function is not only determined by the intensity
of turbulence, but also by the development degree of the optical turbulence. When the atmosphere is in advection or
anisotropy, its spatial correlation coefficient will oscillate around zero and be unrelated to the spatial displacement. The
spatial correlation function obtained by the sensor array set is not only the foundation of analyzing the spatial structure,

but also the beginning of giving non-Kolmogorov model of turbulence.

Keywords: atmospheric optical turbulence, spatial correlation function, fiber optical turbulence sensor,

structure form
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