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Investigation on the Reversed Spin Hall Effect of Light Caused
by the Refractive-Index Gradient
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(Key Laboratory for Micro- / Nano-Optoelectronic Devices of Ministry of Education , School of Information Science and

Engineering, Hunan University, Changsha, Hunan 410082, China)

Abstract From the viewpoint of classical electrodynamics. The role of spin-to-orbital angular momentum
conservation in spin Hall effect (SHE) of light is identified. The qualitative influence of polarization state. refractive-
index gradient, incident angle upon the transverse shift of beam centroid is investigated: If the angle of incidence is
the same, the absolute value of the horizontal polarization transverse shift is larger than that of the vertical
polarization when the refractive index gradient is positive, but when the refractive index gradient is negative, the
situation is exactly opposite. The transverse shift can be modulated by altering the refractive index gradient, the SHE
of light can be enhanced obviously with the increase of the incident angle; For a certain circularly polarized
component, the transverse shifts of left-handed and right-handed circularly polarized light have same magnitudes but
the opposite signs. These findings provide a pathway for modulating the SHE of light.
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Fig. 1 Refraction-propagation model of Gaussian beams

passing at an air-glass interface
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Fig. 2 Transverse spatial shifts of transmission field Ay, versus incident angle ¢;. (a) From air to glass;

(b) from glass to air
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Fig. 3 Intensity distributions of the horizontal polarized beams which enters from air to glass and from glass to air
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incident photon, (b) gray line is transmitted photon
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