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SM3CiZREcB | Inverse spin Hall effect in hydrogenated graphene
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Graphene is a candidate material beyond silicon with long spin coherence due to weak spin-orbit
interaction (SOI). However, the weak SOI also gives rise to the difficulty of spin manipulation and
spin—charge conversion by spinHal | effect or quantum point contact. Then we focused on the hydrogenation
to introduce SOI and investigated the spintronics devices using hydrogenated graphene to confirm the
enhancement of SOI.

Our devices are fabricated on monolayer or multilayer graphene grown by GVD or mechanically cleaved
from graphite. The graphene is hydrogenated using HSQ resist after deposited ferromagnetic and normal
electrodes. We observed finite voltage in 0. 1%-hydrogenated graphene by injecting pure spin current
from ferromagnetic electrodes and its oscillation under in—plane field, reflecting precession of the
spin current. This oscillation suggests spin—-charge current conversion due to the inverse spin Hall
effect. Such voltage was not detected in pristine graphene. Therefore, the inverse spin Hall effect
is attributable to the enhanced SOI by hydrogenation.

We also tried to make graphene a topological insulator by hydrogenation. However, the conductance
rapidly decreases by increasing hydrogenation, and the highly hydrogenated graphene does not exhibit
metallic surface state expected in topological insulators. Graphene become conventional insulator
because of reduction of the carrier and increased defects. This result suggests that heavier atoms
which can introduce stronger SOI, like fluorine or copper, is desirable to make graphene a topological
insulator.




