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Fig.2 Turbulence spectra retrieved from Hill
turbulence model with three inner scales 1mm,

2mm, and S5mm
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Fig.3 Relative errors of the retrieved turbulence
spectra corresponding to the cases in Fig.2
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Fig4 HResidual errors of turbulence spectra with
different inner scales. Upper is for the spectrum density,
the lower is for logarithm of the spectrum density
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Fig.5 The retrieval of a complicated turbulence
spectrum. The given spectrum is a composition of a

Hill turbulence model with lg = 1mm plus a peak
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RETRIEVAL OF TURBULENCE SPECTRUM FROM TEMPORAL
SPECTRUM OF A LIGHT WAVE PROPAGATING THROUGH
ATMOSPHERE: PRINCIPLE AND SIMULATIONS

Rao Ruizhong
(Laboratory for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
The Chinese Academy of Sciences, Hefer 230031, China)

Abstract A numerical algorithm is set up for the retrieval of optical turbulence spectrum from
highHrequency temporal spectra of a light wave propagating through a turbulent atmoesphere. This
technique has two advantages. First, the retrieved spectrum is directly related to the refractive
index fluctuation rather than temperature fluctuation. Second, the turbulence spectrum at rather
high spatial wavenumber, most in the dissipation range, can be retrieved. We test the retrieval
procedure through carrying out a lot of simulations with Hill turbulence model and a composed
model. It is found that if the wind velocity and the turbulence inner scale are known correctly the
turbulence spectrum can be achieved effectively.

Key words light propagation, atmospheric turbulence, turbulence spectrum, retrieval algorithm
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