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Generation of Rectangular Turbulence Phase Screens Based on Fractal
Characteristics of Distorted Wavef ront
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Abstract In numerical simulation of light propagation through the atmosphere with the phase compensation by an
adaptive optical system including tempora evolution, such as very long exposure imaging and simulation of the
dynamic control process in an adaptive optical system, the generation and application of rectangular turbulence phase
screens are critical. But the widely-used spectral approach can only generate square phase screen, and wastes the
computational resource because only a rectangular portion of the square phase screen is practicaly utilized.
Furthermore, the spectral phase screen needs low-frequency modification, so that needs more computation. Based on
the fractal characteristics of turbulence-distorted wavefront, a new agorithm for generating rectangular turbulent
phase screen is proposed. The phase structure function of generated phase screens agrees well with the theoretical
one. Compared with existing gpproaches, the present algorithm shows obvious advantages: simplicity, high efficiency
and less computation resource. The generated phase screen agrees with theoretical results from turbulent statistical
characteristics, in the low- and high-frequency region.
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Fig.1 Processof generating a rectangular phase screen. (@) Initidizing four correlated corners, (b) dividing a rectangular
phase screen into large amount of squares, (c) interpolating the center of a square, (d) interpolating the midpoints of
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Fig.2 One experimental result for a rectangular turbulent phase screen
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