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Measurement of orbital angular momentum of vortex beam by

topological charge difference
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Abstract: We present a topological charge difference detection technique for the orbital angular momentum
of vortex beams. In this technique, by utilizing two vortex beams with distinct topological charges, a period-
ic difference pattern is generated. The orbital angular momentum of the vortex beam to be measured can be
quickly and accurately calculated by reading the number of spots in one period. Compared with traditional in-
terference and diffraction methods which require the reception of the complete vortex beam, the topological
charge difference method only requires the reception of a small amount of vortex beam to measure. This has
significant advantages in the measurement of high-order and large-scale vortex beams, and has potential ap-

plications in long-distance free-space optical communication of vortex beams.
Key words: vortex beam; orbital angular momentum; topological charge difference; free-space optical com-
munication
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He-Ne: He-Ne laser
SLM: spatial light modulator
BS: 50 : 50 Beam splitter
CA: circular aperture

TP: triple prism

M: mirror
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P: polarizer TP1
L: lenses
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Fig. 1 Optical path diagram for the measurement using topological charge difference method
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Fig. 2 Conjugate interference modes of vortex beams with
OAM of (a) /=6, (b) /=4 and (c) their superposition
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Fig. 3 Intensity superposition distribution of two vortex beams with topological charge difference
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ing the topological charge difference method
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