 Coherent dynamics and mesoscopic capacitance oscillations in quantum coherent capacitors
JianHong He1, Jie Gao1,2
1College of Physical Science and Technology, Sichuan University, 610064, Chengdu, China.

2National Institute of Measurement and Testing Technology, 610021, Chengdu, China
Abstract

The dynamic transport properties of quantum coherent conductors are governed by a frequency dependent admittance [1], showing significant discrepancies with their dc properties [2]. We experimentally study capacitance oscillations in a quantum coherent capacitor, consisting of a gated double-dot coupled to an electron reservoir by a quantum point contact. By applying a gate voltage to the quantum point contact, the state of the system is changed from the weak coupling to completely transparent channel. For low transmissions, we observe a periodic modulation in the amplitude of capacitance oscillations without application of a magnetic field. The period of the amplitude modulation gives expression to the cyclic depopulation of each of the energy strips in the double-dot system. Furthermore, we find that the Coulomb blockade oscillations in capacitance persist for a single fully transmitting channel, which is in excellent agreement with the previous theoretical predication [3]. This oscillation behavior can therefore be considered as one of the remarkable manifestations of phase coherence [4] in dynamic transport, strongly depending on magnetic field and temperature.
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