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Fresnel diffraction based on the aperture of any regular polygon

WANG Haitao, GUO Zhenping®, XU Mengyuan
( College of Science, Yanbian University, Yanji 133002, China )

Abstract: On the basis of Kirchhoff diffraction formula, the Fresnel diffraction law of any regular polygon
small hole is studied by simulation. Firstly, the spherical wave complex amplitude distribution of the diffrac-
tion plane is given by using the For loop in Matlab, and then the aperture function is obtained by using the
function Graythresh and IM2BW to read the small hole image drawn by Photoshop, and then the product of
complex amplitude distribution and aperture function of the point diffusion function and the diffraction plane is
Fourier transform through the function fft2, and finally the diffraction stripe distribution is obtained by using
the function ifft2 to make Fourier inverse transformation to the output spectrum. The results show that the
diffraction stripes are clear in the vertical direction of each edge of the regular polygon, and in the azimuth of
cach angle, the diffraction shows a strip distribution (bright strip when the polygon edge is odd, dark strip
when the polygon edge is even). Moreover, the more the number of sides of the regular polygon, the denser
the diffraction fringes.
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N=1024;

i=imread(PS x| 1Y L2 KR, jpg) 5
lev=graythresh(i) ;
u=1im2bw(i,lev);
subplot(2,2.1) ,imshow(u) ;
title (FLAR BB 5
lam=500e—4;

k=2 % pi/lam;

z=400000;

z1=400000;

a0=200000;
x2=0:1:1023;

y2=0:1:1023;
fori=1:1:1024
forj=1:1:1024
r(i,)) =sqrt(((x2(1) —512)2+ (y2()) —
512)°2+21°2));
UlG,)) =a0/r(i,)) * exp((—1)"(1/2) * k * r(i,j));
end
end

ul="Ul. * u;
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[ x,y]=meshgrid(linspace(—N,N,N));

U= {ftshift({{t2(ul));

h=exp(1lj * k% z) * exp((1j * k * (x."2+y."2))/
(2% 2))/(1j % lam * 2) ;

H={ftshift({{ft2(h)) ;

A={ftshiftifft2(H. * U));

axis image;

colormap(hot)

I=abs(A)"2;

subplot(2,2.2) ,imshow(D) ;

title (A7 55 5O 5

axls image;

colormap(hot)

subplot(2,2,3) ,mesh(D , title (YGIR AT 1) 5
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