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Abstract

Spintronics is one of the most promising applications of two-dimensional materials with spin-orbit coupling. Recently, a lot of
effort has been put into nonlocal transport measurements on adatoms (e.g. gold, hydrogen) decorated graphene due to its
controversial spin-orbit coupling strength. In this talk, I will discuss our theoretical effort in understanding spin transport in
adatoms decorated graphene. We derive a quantum Boltzmann transport equation that incorporates spin coherence in the
presence of a collection of strongly coupled impurities [1]. The Boltzmann equation is solved using a microscopic scattering
model [2] and a drift-velocity amsatz [3]. We found a novel scattering mechanism, termed the anisotropic spin
precession scattering, that can qualitatively modify the transport behaviour; it leads to a large current-induced spin polarization
and modifies the spin Hall effect. Next, based on the solutions of quantum Boltzmann equation, we formulate a
phenomenological theory [4] to study non-local transport and we found two anomalous behaviours: the nonlocal resistance can
take negative values in the absence of magnetic field and the Hanle precession curve can be asymmetric with reversing the
magnetic field. These anomalous behaviours can help to identify the dominant spin-charge conversion mechanisms in two-
dimensional metals with spin-orbit coupling.
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