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Abstract:

Classically, the capacitance of a two-plate capacitor does not depend on the electronic properties
of the metallic state of the plates. However, quantum effects may strikingly reduce or enhance the
capacitance with respect to the school book formula. In fact, it is the compressibility of electronic
systems on the plates which can be measured by a capacitance device. It is of great technological
interest to identify schemes how to enchance capacitances in nanoscale devices. | present two
schemes for such a sizable enhancement where both depend on the observation that the
compressibility of the considered correlated electron system becomes negative. One scenario
depends on electronic exchange interactions in dilute electron liquids and it has been established
in devices with nanometer distances between the plates [1]. The second part of my talk is the
negative compressibility of a two-band Hubbard model. There the role of Hund’s coupling is
essential for the interpretation of the transition to negative compressibility close to half-filling [2].
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