Investigation of a vectorial Gaussian beam with higher-order
cylindrical polarization near the tight focus: spin Hall effect
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Optical spin Hall effect mechanism near the focus
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It 1s also known that both in the initial plane and in the focus, a cylindrical vector beam (CVB) has neither the spin angular momentum (SAM) nor the
orbital angular momentum (OAM). Here we demonstrated that near the focal plane, 4(n - 1) local subwavelength areas are generated (n 1s the polarization

order), where the polarization vector 1s rotating in each point. The rotation direction 1s opposite in the neighboring areas so that the longitudinal component
of the SAM vector has opposite sign. Such separation of left and right rotation of the polarization vectors manifests that the optical spin Hall effect arises.
Such a phenomenon can be used 1n optical sensorics for determining the CVB order, as well as for spin-dependent beam splitting, surface sensing,
determining a biomolecules concentration.
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