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Counting statistics of single electron transport in a quan-
tum dot — •Renaud Leturcq1, Simon Gustavsson1, Barbara
Simovic1, Roland Schleser1, Thomas Ihn1, Paul Studerus1,
Klaus Ensslin1, Dan C. Driscoll2, and Art C. Gossard2 —
1Solid State Physics Laboratory, ETH Zürich, CH-8093 Zürich, Switzer-
land — 2Materials Department, University of California, Santa Barbara,
CA-93106, USA

We demonstrate the measurement of current fluctuations in a semi-
conductor quantum dot by using a quantum point contact as a charge
detector. Electrons traveling through the quantum dot are counted one
by one. In addition to the shot noise, this method gives access to the
full distribution of current fluctuations, known as full counting statistics.
We demonstrate experimentally the suppression of the second moment
(variance, related to the shot noise) and the third moment (asymmetry)
in a tunable semiconductor quantum dot, in agreement with theoretical
predictions.

Current fluctuations in a conductor give additional information com-
pared to average current measurements, in particular for interacting sys-
tems. In semiconductor quantum dot systems it is envisioned that shot
noise measurement provide a way to demonstrate entanglement of elec-
trons. However, this measurement is difficult with conventional methods,
due to the very low current levels in quantum dots of the order of 10 fA.
Our experimental technique allows to measure currents in the aA regime.
Also the experimental resolution of the noise signal is 5-6 order of mag-
nitude better than in previous experiments.


