Imaging quantum Hall backscattering in graphene
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We report on a scanning gate microscopy (SGM) experiment that provides spatial
information on the position and uniformity of the backscattering between chiral quantum
Hall edge states in a high-mobility graphene Hall bar[1]. The electrically polarized tip of the
microscope enables local manipulation of edge states, promoting tunneling of charge
carriers between the counter-propagating modes, either directly or through localized
quantum Hall islands[2]. This disorder-induced tip-mediated backscattering is revealed by
deviations from the zero longitudinal resistance, as observed in narrow mesoscopic Hall
bars. A local graphite back-gate allows us to characterize the electrostatic lateral
confinement, showing a net reduction of backscattering for wider devices. We also identify
a series of concentric rings which are typical of Coulomb blockade transport through a
localized state gated by the tip[3]. The diamond-shaped stability diagram recorded at
finite source-drain bias demonstrates the key-role of Coulomb blockade in the percolation
of quantum Hall channels through a disordered potential landscape[4].
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Figure 1: (a) Schematic of the fransport experiment. The SGM tip and the graphite gate (violet flake)
exert an electrostatic control on the edge channels in the device. (b) Opfical micrograph of the
device. (c) SGM map unravelling the backscattering process inside the Hall bar.
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