Coherent quantum dot heat engine
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We investigate a coherent two-level quantum dot system coupled to two reservoirs
characterized by the chemical potential and temperature, where the coherence is
induced by interaction between system and environment. Using the Lindblad master
equation derived from the microscopic Hamiltonian of total system and varying an
interference factor phenomenologically introduced in order to control the coherence
strength, we find that the steady state of system is identical to the solution of master
equation in the incoherent two-level quantum dot system, except for the perfectly
coherent case which can be achieved in the degenerated two-level system. It turns
out that in the steady state of coherent engine output power can be enhanced in
comparison with the incoherent engine while the efficiency defined by the ratio of
the output power and input heat is independent of the quantum coherence. We
also discuss the efficiency at the maximum power in the coherent and incoherent
quantum dot engines.



