Breakdown of Universal Dynamical Resistance of a Mesoscopic Capacitor
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Dynamical response of a mesoscopic capacitor is now attracting a renewed interest from a viewpoint of]
universal transport phenomena'. The mesoscopic capacitor is a quantum analog of a classical RC' circuit
and exhibits universal quantization of dynamical resistance at low frequency w < Tgé. An intriguing
question is how the quantized resistance, often referred to as charge relaxation resistance, is modified by
electron-electron interactions, which become prominent as the system size is reduced. Recently we have
investigated this issue theoretically and revealed that the behavior of the dynamical resistance is strongly
dependent on the nature of an electron reservoir?. The dynamical resistance is universally quantized
even in the Coulomb blockade regime, as long as interaction in the reservoir is sufficiently weak. If the
interaction exceeds a critical point, on the other hand, the dynamical resistance diverges due to the
[Kosterlitz-Thouless transition. A similar divergent behavior occurs also in a mesoscopic capacitor with
a noisy gate voltage coupled to an ohmic bath.
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