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Abstract With the elliptical gradient-index medium used as the optical system to implement two-dimensional axial

symmetric fractional Fourier transforms (FRFT), the analytical formula of the beam width and the intensity

, China )
distribution for two-dimensional axial symmetric fractional Fourier transform of elliptical Gaussian beams have been
derived, based on the equivalence between the rotation of the Wigner distribution function and the fractional Fourier
transform. By employing the derived formula, the influence of the fractional order on the properties of elliptical
Gaussian beams in the fractional Fourier transform plane has been studied in detail

axis intensity and the beam width of elliptical Gaussian beams change asynchronously along the =, y axises and the
Key words

two parameters are dependent on the fractional order p. and p, respectively. The circular Gaussian beams will be

obtained in specific output plane. Meanwhile, it will appear that the beam width satisfies w, > w, in specific output

The results indicate that the on-
. ircul i
plane in spite of w, << w, in the input plane. The results will have applications in beam coupling, shaping and material
thermal processing by laser beam. The approach presented in this paper can be extended to analyze and calculate the
two-dimensional axial symmetric fractional Fourier transform of other beams and related results are straightforward
geometric optics; elliptical Gaussian beams;
transforms; Wigner distribution function; elliptical gradient-index medium
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Fig. 1

Contour graphs of the intensity distribution of elliptical Gaussian beams on the 2-dimension axial

symmetric FRFT plane with different fractional orders
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