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Numerical simulation and validation method of atmospheric
turbulence of phase screen in rotation

Li Dun, Ning Yu, Wu Wuming, Sun Quan, Du Shaojun
(College of Optoelectric Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Atmosphere turbulence wavefront distortion phase screen (PS) according with Kolmogorov
statistical law was implemented in simulation using power spectrum inversion method with subharmonics,
then the statistical properties of generated PS were mainly analyzed in rotation, laying the theoretical
foundation for the subsequent PS rotating application experiments. Statistical properties of sub—PSs were
verified by comparing the numerical simulation results of phase structure function and atmospheric
coherent length with that of theoretical values, the differences between simulated results and theoretical
ones were also analyzed. The experiment result shows that the random PS obtained by power spectrum
inversion method is correct, when PS is used in rotating situation, the phase structure functions of sub-—
PSs accord with theoretical results in principle though there is still large deviation in low —frequency
component, while the simulated atmospheric coherent lengths are bigger than the theoretical values.
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Fig.1 Initial phase screen and its phase power

spectrum density curve
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Fig.2 Phase screen simulated by Zernike multinomial method

and its phase power spectrum density curve

1.2 EZREHNBHRERT

O AR Ao e A AL B 4 A% R AT e AT 3 UL A
I BREACRARGL SR, AR AR ROL R,
(BB L B A0S i B e 12 8l AR AN LBE 45 72 Y i
$& T Jed it 1)t vp Ay = ARl A2 B Ol
LAGARRGEHOEEE] R, ERDEHR T d KAt
BT LR S X IV e 1 O(R d X 1 B (R, AR SE PR
K,

P 3 ST 2 i e AR 57 5 A% i T 1A
Fig.3 Schematic diagram of beam transmission

through the rotating phase screen
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Fig.4 512nd sub—phase screens and their corresponding phase power spectra density curve

where R=64, 128, 192(0.195,0.39,0.585 m)
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Fig.5 Structure function of IPS compared with the theory result
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Fig.6 Structure functions of sub—phase screens compared

with theory results
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