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Fresnel Code - Angular Spectrum
 Approach

N=512;
N2=N/2;
N21=N2+1;
a=zeros(N);
b=zeros(N);
c=zeros(N);
ph=zeros(N);
ph2=zeros(N);
R1sq=10^2;
R2sq=8^2;
z=400;
pi=3.14159;

for 
i1=1:N

   
for i2=1:N

      
if 

(i1-N21)^2+(i2-N21)^2<=R1sq
         

a(i1,i2)=1;
      

end;
   end;
end;

%for i1=1:N
%   for i2=1:N
%      

if (i1-N21)^2+(i2-N21)^2<=R2sq
%         c(i1,i2)=1;
%      end;
%   end;
%end;

a=a-c;

figure(1);
imagesc(a);
colormap(gray);

a=fftshift(a);
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Fresnel Code - Angular Spectrum
 Approach

b=fft2(a);

b=fftshift(b);

figure(4);
imagesc(abs(b));

for i1=1:N
   for i2=1:N
      x=(i1-N21)/N;
      y=(i2-N21)/N;
      

%ph(i1,i2)=exp(-
j*pi*z*(x^2+y^2));
      

ph2(i1,i2)=exp(j*2*pi*z*sqrt(1-
x^2-y^2));
   end;
end;

b=b.*ph2;

figure(5);
imagesc(angle(ph2));

b=fftshift(b);
c=ifft2(b);
c=fftshift(c);

figure(2);
d=abs(c);
d=d.^2;
imagesc(d);
colormap(gray);
colorbar;

c1=c(N21,1:N);
figure(3);
plot(1:N,abs(c1));
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Fresnel Diffraction from
 a Disk

 Tow
ards the far-field.  R = 10 lam

bda; z = 400 lam
bda
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Fresnel Diffraction from
 a Disk

 First m
inim

um
 on axis.  R = 10 lam

bda; z = 50 lam
bda
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Fresnel Diffraction from
 a Disk

First peak on axis.  R = 10 lam
bda; z = 33.3 lam

bda
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Fresnel Diffraction from
 a Ring

 W
here the disk w

as a m
inim

um
.  R = 10 and 8 lam

bda; z = 50 lam
bda



The U
niversity of Texas at Austin              Fourier O

ptics  EE383P
7

Fresnel Diffraction from
 a Ring

 Tow
ards the shadow

 region.  R = 10 and 8 lam
bda; z = 20 lam

bda
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Exact Solution for O
n-Axis Field

O
n-axis diffracted field behind a disc as a function of z.



The U
niversity of Texas at Austin              Fourier O

ptics  EE383P
9

Radial Dependence in the Far Field

In the far field at position
(1), the field am

plitude
looks like a sinc function
(m

agnitude).  No change is
observed at z0 = 8000
(except that the pattern is
tw

ice as w
ide.

Radial dependence evaluated
using the Fourier-Bessel
transform

.



The U
niversity of Texas at Austin              Fourier O

ptics  EE383P
10

Radial Field at the First O
n-Axis Zero

The edge of the disc is alw
ays show

n as an arrow
 at the top.  Radius is in

units of w
avelengths (not angle).
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Radial Field at the Second O
n-Axis M

axim
um

The edge of the disc is alw
ays show

n as an arrow
 at the top.
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Radial Field at the Second O
n-Axis Zero

The edge of the disc is alw
ays show

n as an arrow
 at the top.
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Near the Third O
n-Axis M

axim
um

The edge of the disc is alw
ays show

n as an arrow
 at the top.


