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Abstract

Taking into account the interaction between electrons and phonons we study the dynamical behavior of a mesoscopic
dissipative circuit for two classes of pure initial states grand canonical ensemble and number state of phonon bath modes. In
the long time limit =% when the environment is initially at thermal equilibrium the average values of current and charge in
the circuit system will only depend on the average values of the circuit in initial quantum state and they are not related with the
environment  when the environment is initially in number state the time evolution of the average values of current and charge are
just the same as that in thermal equilibrium which indicates that the average values of current and charge are related to certain
set of occupied numbers. The quantum fluctuations of current and charge in the circuit not only depend on the initial state of the
system but also depend on the quantum state and temperature of the environment. Generally the entanglement between the
circuit system and environment will lead to the reduction of the purity of the quantum state. The mesoscopic circuit will remain in

a pure quantum state only when the environment is at very low temperature and at thermal equilibrium.

Keywords mesoscopic dissipative circuit phonon bath quantum initial state purity of quantum state
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