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A charge current in 2D conductors with spin-orbit coupling induces a spin voltage, which can be
measured with ferromagnetic contacts: This was predicted using a straightforward extension of
mesoscopic physics and has been confirmed by multiple experiments. We will use this
mesoscopic-inspired viewpoint (1) to obtain an expression for the effective spin Hall angle in
terms of the number of currentcarrying modes and (2) to argue that multi-terminal measurements
on such conductors should show certain striking properties which should be absent in
twoterminal measurements in the linear response regime.

We will further show that these results can be modeled using a semiclassical theory that uses
four electrochemical potentials (U+, D+, U—, and D—) depending on the sign of the z-component
of the spin (U, D) and the sign of the x-component of the group velocity (+,—). This can be
viewed as a synthesis of the spin diffusion equation (Valet-Fert model) that uses separate
electrochemical potentials for U and D states, with the mesoscopic diffusion equation that uses
separate potentials for states propagating along + x.
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