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Phase Vortices in the Scattered Field of Light

Nobukatsu TAKAI* and Yoshinori Taxa=+

Abstract
Phase vortices produced in the scattered field of Fraunhofer diffraction are investigat-
ed by means of a computer simulation using a language of MATLAR. Interference fringe
patterns with x separation are emploved to display them with high contrast. The simula-
tion study and the theoretical analysiz of fringes give us valuable knowledge with respect

to generation of phase vortices in the scattered field,
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Yo Ex vortex.m

clear; close all

N =256; Sharray size
NR=T; Dhsource size
sd=0.1; Yostandard deviation of phase
Rand phase=sd*pi*randn(NR); % random phase
E=1*expli*Rand_phase); % scattered wave
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X=zeros(N): 9% source plane array
Ng=N/2-(NR-1)/2+1;, Ne=Ns+NR-1;
XiNs:Ne, Ns:Ne)=R;

Y =1ft2(X) ¥ =ffeshift{¥): % 1 Fourier-transformed amplitude
powery =Y. *conj(Y), % diffraction pattern

powerY2=powerY;

powerY2(1,1)=powerY2(1,1}-max(power Y 2{:))/5; % % operation for display
L=N/10; ue tilt parameter

Plane phase=zeros(N); % reference phase

for x=1: N, Plane phase(;,x)=2%pi*x./L; end
fac =sqrtimaxi{powerY(:}));

A=1*Y +fac*expli*phase?); 9 2 intereference amplitude
Fringe= A *conjiA); %2 3 fringe intensity
Fringe=Fringe-1*powerY-fac 2; % removing of dec components
Fringe = abs(Fringe): % absolute value of fringe

Fringeil,1)=Fringe(l,1)-max(Fringe:)/5: 9% 9% operation for display
subplot(1,2.1) 9 display of diffraction pattern
imagescipowerY 2); axis square; colormaplgray); axis off

subplot(1,2,2) 9 display of fringe pattern
imagesc(Fringe);  axis square; colormap(gray); axis off

title(sprintf(" SD="%53f*pi",sd))
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