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Single quantum dot nanowire photodetectors
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This image shows the photocurrent from the nanowire detector (the yellow spot
represents the region where current is generated under illumination) and the
electrical contacts are indicated in blue, while the nanowire is indicated in green.
Credit: Zwiller

Moving a step closer toward quantum computing, a research team in the
Netherlands recently fabricated a photodetector based on a single
nanowire, in which the active element is a single quantum dot with a
volume of a mere 7,000 cubic nanometers. The device is described in
the American Institute of Physics' journal Applied Physics Letters.
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Photodetectors based on single quantum dots are expected to find uses in
optoelectrical interfaces in future quantum computers, where single
photons will carry information over long distances and single electrons
will be used for computation.

"Our research team fabricated a very localized light detector with
dimensions far below the wavelength of light, which enables detection
with very high spatial resolution," explains Val Zwiller of the Kavli
Institute of Nanoscience at Delft University of Technology.

"In addition, because quantum dots have discrete energy levels, only
light in resonance with the energy levels of the quantum dot will be
detected. The indium phosphide (InP) nanowire was grown with
standard epitaxial techniques and the quantum dot was obtained by
sandwiching a thin segment in between with a lower bandgap. We
created the device using electron beam lithography to contact a single
nanowire."

More information: The article, "Single quantum dot nanowire
photodetectors" by M. P. van Kouwen, M. H. M. van Weert, M. E.
Reimer, N. Akopian, U. Perinetti, R. E. Algra, E. P. A. M. Bakkers, L.
P. Kouwenhoven, and V. Zwiller appears in the journal Applied Physics

Letters. See: link.aip.org/link/applab/v97/i11/p113108/s1
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