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The operating efficiency of macro devices is determined by the process of
thermal dissipation to the macro thermal environment (heat bath). On the other hand, the operating
efficiency of quantum nanodevices is determined by their coupling with nanoscale non-thermal
environments, where different types of energy from macroscopic concept of heat are exchanged. In
this study, we have clarified the effect of non-thermal phonon environments on quantum coherent
dynamics in order to improve the operating efficiency of quantum nanodevices. Furthermore, based on
the obtained knowledge, we have proposed a basic model of quantum nanodevices that operate with high

efficiency due to a new principle contributed by coherent phonons.
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