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Measurement of energy flow across the cross section of optical beams
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This project aimed to propose and demonstrate a new method to measure the
energy flow across the cross section of optical beams. Vortex inversion during free-space
propagation was chosen as the target, and angular momentum measurement by a rotational shearing
interferometer as the method. The interferometer was built and alignment method was established. For

a doughnut mode with azimuthal mode number m=1, angular momentum per power was successfully
measured quantitatively. Quantitative measurement was not achieved for the more complex vortex
inversion phenomenon, but it should be possible by improving the system to allow smaller shear
angles. We were also able to formalize the method as a weak measurement, and confirmed amplification

of weak value in the form of phase gradient in the azimuthal direction.
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