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Non-equlllbrlum theory of transport propertles and
energy conversion processes across nanostructured
junctions cChair: Dr. Masakazu-Aono (MANA-Director-General)

Dr. Yoshihiro Asai

(Nanosystem Research Institute, National Institute of Advanced
Industrial Science and Technology (AIST), Japan)

Single molecular bridge junctions and atomic wires form two distinct classes of nanostructured bridge
junctions. A rough sketch of conduction mechanisms in these classes will be discussed first to give an
idea of the most important material parameters of the problem. More details of the mechanism including
inelastic scattering effects due to electron-phonon coupling and electronic correlation will be discussed
next, which will be extended and combined with phonon thermal conductance calculation to give fully self-
consistent theory of energy conversion processes and the local heating problem accompanying electric
conduction across the junction. Possible highly efficient energy conversion using constriction structure of
the junction will be discussed, shortly. While listed above are mostly theoretical, some examples of first
principle calculation results will be presented, demonstrating its potential to simulate chemical reality.
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