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Quantum transport characteristics in mesoscopic two-level system

HU Jing, LUO Junyan
(School of Sciences, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: Based on the electron-number-resolved quantum master equation, an approach to the
calculation of current and shot noise in mesoscopic system is derived, which allows us to study
transport properties in a quantum two-level system. Under the condition of asymmetric tunnel-
couplings, a fast-to-slow mechanism is developed in electron transport, which leads to a
dynamic Coulomb blockade, negative differential conductance, as well as super-Poisonian shot
noise. It may be of great significance in the realization, optimization and control of quantum
devices.
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