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In this study, for the purpose of electrical control of the valley current,
we fabricated a Hall bar structure using a mono-layer of MoS2. In addition to a global-back gate, we
introduced a local gate electrode and investigated how the non-local voltage generated by the
valley-hole effect is controlled. As a result, it was found that the nonlocal voltage observed in
the back gate sweep has a single peak at cryogenic temperatures, whereas it appears as two distinct
peaks at 20 K. In addition, it was found that applying a negative voltage to the local gate
electrode depleted the area underneath the gate electrode, resulting in a sharp decrease in the

non-local voltage. As a result, it was clarified that the valley current can be electro-statically
controlled.
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