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The backbone of today’s communication infrastructure is made from optical
fiber links that carry massive amount of data in and between datacenters as well as
Spin-orbit
proximity phenomena and tunable spin-to-charge conversion
within metro networks. The question whether or not a device technology can keep
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properties of(ICREA),
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theSpain
integration on virtually any substrate and the one-of-a-kind optical performance,
render it most attractive as active material in efficient and ultrafast photonic circuits.
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why graphene is of such interest for application in future optical communication (SOC)
induced by
proximity eﬀects. Here, I will present our recent results regarding spin dynamics in graphenedevices.
based van der Waals heterostructures. In the ﬁrst part, I will review the microscopic mechanisms that
inﬂuence the spin propagation in pristine graphene, including the presence of hot carriers [2]. In the second
part, I will discuss our recent experiments on proximity-induced SOC and spin-to-charge conversion in
stacks of graphene and transition metal dichalcogenides (TMDC) and in graphene in contact with metals
such as Pt [3,4]. I will show that key information can be obtained from the spin-lifetime anisotropy, as it is
determined by the preferential direction of the spin-orbit ﬁelds that cause the spin relaxation. Even though
the spin-lifetime in graphene on SiOx is isotropic, it becomes strongly anisotropic in bilayers comprising
graphene and a TMDC, even at room temperature [3]. Indeed, it varies over one order of magnitude
depending on the spin orientation and is largest for spins point out of the graphene plane. This suggests
that the strong spin-valley coupling in the TMDC is imprinted in graphene and felt by propagating spins, a
phenomenon that also lead to an enhanced spin-to-charge interconversion eﬃciency [4,5].
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