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Study of Fraunhofer Diffraction From
Complementary Sierpinski Carpet Grating

Tian Lei, Dai Dong-yun, LIU Sheng-hua

(Wonder School, Xiaogan University, Xiaogan 432100, China)

Abstract: The Fraunhofer diffraction phenomenon on the complementary structure of Sierpinski carpet grating is discussed
on the basis of Fresnel-Kirchhoff theory and Fourier analytical method. The frequency spectrum,amplitude and light-
intensity functions are derived. The diffraction phenomenon of grating is simulated by use of the MATLAB software, and
the curves of its frequency response characteristic are plotted. The result shows that in diffraction patterns of all-order
gratings, the higher amplitude part is concentrated in the center area of the receiving screen and the lower amplitude in the
area around the center, but in the further area far away from center it tends to 0. In the whole, the diffraction patterns
manifest the obvious fractal characteristics as well as the basic features of the diffraction.
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Fig. 1 Structure of 3-step complementary

Sierpinski carpet grating

Fig. 2 Laboratory equipment of grating diffraction
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