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Non-equilibrium quantum transport theory for current and noise of single
molecules and organized molecular networks
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The science of single molecular electronics has already been largely
improved owing to rapid developments in precise experimental measurements, theory and computational
simulations based on it. Here, we redefined the problem as a practical en?ineering problem and
extended the frontier of theoretical researches to help it. As such, we clarified (1) a material
design rule for the non-linear and bistable electrical properties useful to the stochastic resonance

applications, (2) material factors controlling the electric noise, (3) design rule for the
electrical property of the organized single molecular network in terms of elementary component of
single molecules, and (4) basic science of heat conduction at nanoscale interface.
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@  Hisao Nakamura, Springer, “Single-Molecule
Electronics” (M. Kiguchi (Eds.)). 2016, 25 pages
(chapter contribution: Theoretical Aspects of Quantum
Transport and Computational Modeling of Molecular

Electronic Device).
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