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Analysis of Structure Parameters for Anamorphic Fractional
Fourier Transforms System

Zhang Junyong Lu Xingqiang Lin Zunqi
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences , Shanghai 201800, China)

Abstract Compared with symmetrical optical system, the optical system which consists of non-spherical lens can
implement some special mathematical transforms. Based on the paraxial approximation, the tapered lens are
investigated by geometrical optics, and the transmission function is derived. Furthermore, the transmission functions
of cone and cylinder lens are also derived. With the help of these conclusions, the optical system consisting of double
cylinder lens is constructed. This setup is the basic unit to implement anamorphic fractional Fourier transform.
Finally, on the basis of scalar diffraction theory, the analytical solution is obtained. Furthermore, the system

parameters are studied in detail in order to satisfy the requirements for various fractional Fourier transforms.
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Fig. 1 Schematic of the tapered lens
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Fig. 2 Setup for performing anamorphic fractional

Fourier transforms
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Fig. 3 Intensity distribution on the fractional Fourier

transform plane
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