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Algorithm fordiffraction of complex apertures based

on Ear-Clipping method
LU Shang-run', JIAN Bin-yang', HUANG Wei-zheng',
LU Fang-rui', ZHAO Ning', TAN Chuang', PANG Xiao-ning"’
(1. School of Physics, Sun Yat—sen University, Guangzhou, Guangdong 510275, China;
2. National Demonstration Center for Experimental Physics Education,

Sun Yat-sen University, Guangzhou, Guangdong 510275, China)

Abstract . Diffraction is a fundamental phenomenon in optics. Deriving an analytical solution for the diffraction
of complex apertures is generally challenging. To obtain the Fraunhofer diffraction patterns of complex apertures,
the ear—clipping method is employed to approximate the aperture by dividing it into multiple triangles. Consequent-
ly, the total diffraction field of the aperture can be expressed as a superposition of the diffraction fields of these tri-
angles. The Fourier transform of each arbitrary triangle is computed by converting it, through coordinate transforma-
tion, into the Fourier transform of a basic right triangle. Subsequently, an experimental setup for Fraunhofer dif-
fraction is constructed to measure the diffraction field distribution for different apertures. The angular distribution
uncertainty is calculated to analyze the diffraction field of regular polygonal apertures, verifying the feasibility and
accuracy of the proposed analytical algorithm. Finally, the diffraction field of complex fractal apertures is computed
and the algorithm’s effectiveness in calculating diffraction fields of complex apertures is demonstrated

Key words: triangulation; Ear—Clipping method; complex aperture; Fraunhofer diffraction
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and difficult to understand for beginners. In this paper, we propose a thin—plate resonance scheme to visually dem-
onstrate this physical phenomenon. This approach is combined with the “Separation of Variables” method for sol-
ving eigenmodes presented in the course, thereby producing images that closely resemble those observed in the
demonstration experiment. The finite—element software is also employed to simulate these resonance modes and fre-
quencies.

Key words: resonance; eigenmodes; chladni figures; thin—plate vibration



