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Abstract. In graphene sheets, containing interface junctions [1],
we have found electron states localized in the direction across
junction. These interface junction states form a 1D transport
channel along the junction. The discovered states have an
enhanced polarization dependent dipole matrix element for
interband excitation [2]. In graphene flakes with interface
junctions connecting source and drain electrodes, the interface
junctions contribute to an enhanced polarization sensitive
photoelectric [3] broadband (THz-to-Visible) photoresponse in
the way similar to that for a nanowire [2].
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Summary. We discuss a previously unobserved type of electronic state with a relatively strong
photoresponse tied to the interface junction between graphene sheets with different number of layers on each
side of the junction. We have characterized the optical properties of these interface states both experimentally
and from first principles calculations. The revealed interface states are localized and have an enhanced
dipole matrix element for interband excitation. Optically excited electrons generate photocurrent and
photovoltage at the rectifying junction between suspended and non-suspended parts of graphene flakes.
Because of 1D geometry, the interface junction states support a polarization dependent photocurrent which is
aligned along the junction in inhomogeneous graphene samples.
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