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Single molecular junctions have been attracted wide attention because of its potential to the molecular
electronics. A lot of efforts led to the development of a variety of single molecular junctions that have
properties such as switches, diodes, and transistors. However, there remain unresolved problems. The
performance of the electronics based on single molecular junctions is very low because of low conductivity,
large conductance fluctuation, and uncontrollability of the electron transport properties. In this thesis, | focus
on the interface structure of single molecular junctions in order to solve these problems. | designed interface
structure of single molecular junctions using direct-binding of the m orbital to the metal. By designing the
interface, | successfully attained three kinds of single molecular junctions with a high and well-defined
conductance value; benzene, endohedral metallofullerene Ce@Cg;, and nitrogen molecular junctions. Then, |
designed the single molecular junction using the nitrogen as an anchoring-point in a m-conjugated system by
applying the direct-binding technique. | fabricated highly conductive pyrazine molecular junction having
bi-stable conductance states; 1.0 G, (Go=2e*/h) and 0.3 G,. The dI/dV spectrum combined with the
theoretical calculations allowed us to assign the high and low conductance states to two configurations in
which the pyrazine axis is tilted and parallel with respect to the junction axis, respectively. Finally, the two
conductance states were successfully switched in the high-conductance region by an external force, while it
is difficult to change the electrical property with a mechanical force in bulk states.

The findings in this thesis revealed that the electron transport property of a single molecular junction
can be controlled by designing a proper metal molecule interface, which showed the possibility of
molecular electronics. Moreover, because the molecular orbital in highly conductive single molecular
junction is significantly hybridized with a metal orbital, it is considered that such a single molecular
junction is a unique nano-sized system, which is different from the isolated molecule.

In conclusion, the highly conductive single molecular junctions studied in this thesis are expected to

open the door to a new science field related to novel nano-sized metal-molecule systems.
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