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Simulation of wavefront reconstruction process based on iterative Fourier
transforms in Adaptive Optics systems

Abolhasan Mobashery*?, Hamidreza Fallah®?, Morteza Hajimahmoodzadeh™*
1-Physics Department, University of Isfahan
2-Optics and Laser research center- Malek ashtar University of technology
3-Quantum Optics Research Groups, University of Isfahan

Abstract- In Adaptive optics (AO) systems, the most important stage of reconstruction process is wavefront
reconstruction based on wavefront slopes. Speed and accuracy of this stage determine AO efficiency. Because
of computational burden in the traditional method of wavefront reconstruction, when the numbers of mirror’s
actuators are increase, reconstruction process will have some errors. An alternative method for wavefront
reconstruction is iterative Fourier transforms (IFT). In this article three different equations were investigated in
IFT algorithms to reconstruct propagated Gaussian beam in turbulent atmosphere. Simulations show that the
reconstructed wavefront based on Fried geometry has bigger Strehl ratio.

Keywords: Adaptive Optics, Iterative Fourier Transforms algorithm, wavefront reconstruction, Strehl ratio, fried geometry
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Cn2(x10° | 1o(m) Strehl ratio
161m25) Equation | Equation | Equation
3 4 5

) 0.145 0.15 0.73 0.70
2.22 0.089 0.11 0.61 0.56
3.44 0.069 0.10 0.47 0.39
4.67 0.057 0.06 0.31 0.24
5.8 0.050 0.03 0.19 0.15
711 0.044 0.007 0.18 0.13
8.33 0.041 0.008 0.15 0.09
9.56 0.037 0.006 0.14 0.07
10.78 0.035 0.003 0.11 0.05
12.00 0.033 0.002 0.05 0.03
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