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A plane polarized wave propagating along the axis of rotation of a rotating isotropic dielectric

sees its polarization rotated [1]. This effect can be explained in terms of a mechanically induced

circular birefringence [2], that is to say of a phase shift introduced between the left- and right-

circularly polarized (LCP and RCP) normal modes. By analogy to the classical Faraday effect,

this mechanical contribution is referred to as the mechanical Faraday effect.

When the medium in rotation is no longer isotropic but instead gyrotropic, e. g. a plasma,

we expect polarization rotation to be a combination of two different contributions: the intrinsic

gyrotropy (Faraday effect) plus the mechanical effect. Quantitatively, the mechanical contribu-

tion to the wave index typically scales as Ω/ω [2, 3], with Ω and ω the mechanical and wave

angular frequency, respectively. Considering the modest rotation frequencies typically found in

plasmas, one expects mechanical Faraday rotation to be a negligible contribution to the overall

polarization rotation in the classical high wave frequency regime ω � ωpe,ωce, with ωpe and

ωce the plasma and electron cyclotron frequency, respectively.

However, a remarkable configuration is that of a symmetrical electron-positron (e-p) plasma.

Here, the intrinsic contribution vanishes since the interaction of RCP and LCP waves with re-

spectively electron and positron is symmetrical. Polarization rotation in a rotating magnetized

e-p plasma is hence a purely mechanical effect. Remarking that the magnetosphere surrounding

pulsars is typically conjectured to be a co-rotating e-p plasma, this finding is particularly inter-

esting since it provides a conceptual means to determine the rotation direction in pulsars [3],

which remains otherwise inaccessible.

In this talk, we review the possible implications of mechanical polarization rotation for pulsar

polarimetry, and discuss the practicality of testing these results in laboratory experiments.
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