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Research on the generation method and performance of high
order and fractional order vortex light based on phase holography

YANG Han, WANG Runbing, XING Haoru, YANG Qihang, LI Pan, XU Fei, QI Yihong"
(School of Physics, East China University of Science and Technology, Shanghai 200237, China)

Abstract: In order to further explore the efficient generation methods of high order and fractional order vortex light, relevant
computational programs are used to simulate the phase hologram of vortex light, and the optical path for generating vortex light
using phase holography is constructed. The optical field distribution characteristics of integer and fractional order vortex light are
studied. The experimental results show that when generating vortex light with orbital angular momentum topological charge
E1~200 integer orders, the central dark spot of the vortex beam pattern will increase with the increase of topological charge with-
in a certain range. After exceeding a certain numerical range, the quality of vortex light limited by instrument parameters will de-

crease. When generating fractional order vortex light with 8.1, 8.4 and 8.8, the phase of the vortex light exhibits a fractional dis-

tribution, and the radial gap gradually evolves towards integer order as the fractional order topological charge increases.
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cle

clear all

close all

Nx = 3700; Ny = 3700; %HBURE: 5 5k
x0 = linspace(-1.00e-2, 1.00e-2, Nx);
y0 = linspace(-1.00e-2, 1.00e-2, Ny);
[x, y] = meshgrid(x0, y0);

[theta, r] = cart2pol(x, y);
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ma=9.0:0.1:9.0;
Ima=length(ma);
for n=1:lma
n;
m=1*ma(n); %3+ ML
g=mod(m*theta, 2*pi);

set (hl," edgecolor’ ,’ none’ ,’ facecolor’ ,

" interp’ );

set(gef, " position’ , [200 100 682.8 512.2]);

set(gca,” Position” ,[.00.00 1.0 1.0]);

axis equal off

colormap(gray);

saveas (h1, [ DA\ AA7 B %0k Vo,
phase_l=" ,num2str(ma(n), " %0.1f" ),” .bmp" ]);

end
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