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Molecular electronics emerged from the suggestion of using the molecule as an electronic component in the
1970s. This idea seemed impossible at that time. However, rapid advancement has been made in this field these
days due to the development of instruments capable of handling small objects, even in single molecular scale.
Many things have to be investigated carefully before this idea can be implemented in daily application. In this
thesis, I have investigated two important issues, (i) conduction mechanisms in the molecule and (ii) effects of
the electronic coupling on the electronic structure of the molecular junction by using the scanning tunneling

microscope (STM).

Firstly, the temperature dependence of electrical conductance of molecular junctions was investigated to
clarify the conduction mechanism in the molecule by using the home-built STM. The transport mechanism is
known to change from tunneling to hopping as the molecule becomes longer. In this work, it was found that the

crossover of the charge transport mechanism occurs not only because of molecular length but also temperature.

Secondly, thermoelectric voltage of the molecular junction was investigated to probe the electronic
structure of the molecular junctions. A ferromagnetic electrode, Ni, was used because it can lift the spin
degeneracy of the molecule absorbed on it. Benzenedithiol (BDT) was chosen as a model molecule. BDT
junctions with nickel electrodes were found to show a negative Seebeck coefficient whereas that with gold
electrodes showed a positive Seebeck coefficient. Theoretical calculation of the transmission function suggests
that the observed negative Seebeck coefficient is evidence of the spin split highest occupied molecular orbital

(HOMO) state. The spin splitting of the molecular orbital can open new applications in the field of spintronics.

It was also found that the dominating molecular orbital for oligothiophene and fullerene molecules was

HOMO and lowest unoccupied molecular orbital (LUMO), respectively, when gold was used as electrodes.
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