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Figure 1 (Color online) Schematic diagram of the cross spectral density phase recovery of the measured vortex beam based on the phase shift
theorem and self-reference holography [5]. (a) Phase retrieval process, (a,), (a;), and (a,) are perturbed intensities recorded by CCD2; (b,), (b;), and (b,)
are the corresponding three-dimensional intensities. (c), (d) are experimental recovered crossspectral density (CSD) amplitude and phase, respectively.

(e), () are the corresponding simulation results.
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Real-time measurement of orbital angular momentum of vortex
beams under random fluctuations and obstruction
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Vortex beams carry orbital angular momentum and are of great application value for increasing the information capacity
of optical communication. Accurate measurement of the orbital angular momentum of a vortex beam is a critical issue in
free-space optical communication applications. A recent study combined the phase shift theorem with self-reference
holography to propose real-time measurements of the orbital angular momentum for randomly fluctuating and obstructed
vortex beams. According to the quantitative relationship between the initial orbital angular momentum and the coherent
singularity in the observation plane, the sign and magnitude of the initial orbital angular momentum can be determined
simultaneously.
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