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Determining the Orbital Angular Momentum of Vortex Beam by

Young’s Double-Slit Interference Experiment
Chen Ziyang Zhang Guowen Rao Lianzhou Pu Jixiong
(Department of Electronic Science & Technology, Huagiao University , Quanzhou, Fujian 362021, China)

Abstract The distribution of interference pattern in Young’s double-slit experiment of vortex beam, which was
generated by passing a plane beam through a spiral phase plate, was investigated. It is found that topological charge
of vortex beam influences the interference pattern, i.e. , by compared with the straight interference pattern of plane
wave, the interference pattern of vortex beam is shifted in the transverse direction as we look from the top of the
interference to the bottom, and the magnitude and direction of shift are related to the topological charge. The
topological charge of vortex beam can be derived from the interference pattern. Vortex beams carrying orbital

angular momentum may find applications in information encoding and transmission. Therefore our research results

may be applied to this new kind of information encoding and transmission.
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Fig. 1 A spiral phase plate of refractive index n
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Fig. 2 (a) Schematic of Young’s double-slit interference

experiment; (b) structure of double slit
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Fig. 3 Interference pattern of Young’s double-slit
interference experiment with plane wave
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Fig. 4 (a) Phase structure of wavefront of the vortex
beam with / =4 1; (b) the phase variation in slit;
(c¢) the phase difference between two slits
represented by grey scale; (d) the phase

difference between two slits as a function of y
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Fig. 5 Interference pattern from vortex beam with / = 1

incident on two slits (a) [ =+ 1; (b) [ =—1
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Fig. 7 Interference pattern from vortex beam with / = 3

incident on two slits (a) { =+ 3; (b) { =— 3
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