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Nonequilibrium Current Fluctuation
In Quantum Transport
Prof. Kensuke Kobayashi (Osaka University)
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[Abstract] Mesoscopic systems are very small, typically micrometer- or nanometer-
sized, electric circuits that are made of metals or semiconductors by using
microfabrication technique. The biggest advantage of studying them lies in the fact
that we can conduct precise experiments in a scale where quantum physics plays a
key role. Actually, many phenomena based on charge, spin, coherence and many-
body effects of electrons have been demonstrated in various mesoscopic systems.
Usually, researchers mainly investigate the current (or the conductance) that is the
average number of electrons that pass through the system for a finite time. On the
other hand, the nonequilibrium current fluctuation, namely the fluctuation of the
number of electrons passing through it, conveys us very unique information. Here we
discuss how and what we can learn from the noise. After introducing mesoscopic
physics and noise, we discuss the shot noise in a carbon nanotube quantum dot in
the SU(2) Kondo regime and SU(4) Kondo regime. We precisely clarify a universal
feature of this typical quantum many body effect in the nonequilibrium regime [Ferrier
et al. Nature Physics 12, 230 (2016)].
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