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Elucidation of Conduction Behaviors for Heteroatom-Containing n-Conjugated Single-
Molecular Junctions by Using the Graph Theory (Institute for Materials Chemistry and
Engineering, Kyushu University) OKazuki Okazawa, Yuta Tsuji, Kazunari Yoshizawa

One of the unique electron transport properties in single-molecule junctions is the
interference between transport electrons, called quantum interference (QI), which is caused by
the wave-particle duality of electrons. There are two types of QI: one is the constructive QI,
which occurs when the electron phases are the same, and the other one is the destructive QI,
which occurs when the electron phases are opposite. Whether the constructive or the destructive
QI occurs depends on which atoms in the molecule are connected with the electrodes on the
junction. To predict whether the destructive QI occurs or not for a specific connection mode in
the junction, graph-theoretic path-counting approaches have been proposed. However, this
method cannot be applied to molecules containing heteroatoms. In this study, we have extended
the theory based on the Hiickel method and the Sachs formula.
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Figure 1. Hetero-containing ethylene derivative with its molecular graph representation and
adjacency matrix (left); Transmission probabilities for the three connection modes are plotted as a

function of the Coulomb integral of the hetero atom X (right).
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