Imaging Ballistic Motion of Electrons from a Collimating Contact in Graphene
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Ballistic motion of electrons in graphene paves the way for electron-optics experiments. A collimated
beam of electrons would be ideal. Collimated contacts were created in a hBN/graphene/hBN hall bar by
having absorbing zig-zag metal strips on both sides of each contact that can be grounded to collimate the
flow. A cooled Scanning Probe Microscope (SPM) [1,2] directly images the ballistic motion of electrons
emitted into the device. By displaying the change in transmission vs. tip position as the tip is raster
scanned above the surface, images of electron flow are obtained. Collimation is tested by imaging the flow
between two contacts on opposite sides of the channel as a perpendicular magnetic field is applied. Images
with uncollimated contacts persist up to 0.19 T, while images with collimation disappear quickly at 0.05
T, because the orbits are bent away from the receiving contact, due to narrow entry angle distribution.
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