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Measurement of Orbital Angular Momentum of an Optical Vortex
Beam by Using a Rhombus Aperture
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Abstract The far-field diffraction pattern of a vortex beam by a rhombus aperture is investigated theoretically and
experimentally. It is found that the number of the dark stripes in the Fraunhofer diffraction intensity distribution is
just equal to the topological charge value of the measured optical vortex, and the centre of each dark stripe is just a
phase singularity point. Based on this property. it provides us a simple way to detect the orbital angular momentum

(OAM) of an optical vortex beam.
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Fig. 1 Schematic of a rhombus aperture
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Fig. 2 Fraunhofer diffraction patterns for vortex beams with different topological charges diffracted by a rhombus aperture
and the phase distributions accordingly, when the rhombus aperture is set vertically [as shown in the inset of

Fig. 2(a)]. (&), (d) m=1; (b), (&) m=2; (c), () m=3
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Fig. 3 Fraunhofer diffraction patterns for vortex beams with different topological charges diffracted by a rhombus aperture
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and the phase distributions accordingly, when the rhombus aperture is set horizontally [as shown in the inset of

Fig. 3(a)]. (a),(d) m=1,(b),(e) m=2,(c),(f) m=3
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Fig. 4 Schematic of the experimental setup for measuring the orbital angular momentum of vortex beams by using a

rhombus aperture
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Fig. 5 Fraunhofer diffraction patterns for vortex beams with different topological charges diffracted by a rhombus aperture

(experimental results). (a) m=1,(b) m=2,(c) m=3
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