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Analysis on Spreading of Vortex Beam while Propagating

Ding Panfeng Pu Jixiong Ren Hongliang

(College of Information Science and Engineering, Huaqiao University . Quanzhou ., Fujian 362021, China)

Abstract The analytical expression of the electric field is derived on the observation plane for vortex beam after
propagation. Based on the derived result, the intensity distribution and the beam size on the observation plane is
analyzed. Different from the traditional Gaussian beam, there is no generous definition for vortex beam after
propagation. The mean-square width and the equivalent-beam width are put forward to investigate the spreading of
vortex beam while propagating. It is shown that the spreading of vortex beam depends on the topological charge and
propagation length. The beam with bigger topological charge spreads faster. Calculation results reveal that the

equivalent beam length is more suitable to describe the beam size of vortex beam after propagation.
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Table 1 Change of ¢ with topological charge

l 1 2 3 1 5 6
t 3.50524 4.87773 6.18633 7.45557 8.69747 9.91895
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Table 2 Comparison of parameters under the

two definitions

l 1 2 4 5 6
vV 2I[+1) 1.73205 2.23607 2.64575 3 3.31662 3.60555
/2 1. 32387 1. 56169 1. 75874 1. 93075 2.08536 2.22699
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Fig. 1 Distribution of intensity on the observation plane while z=1.2 m. (a) [=2; (b) [=4
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