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Charge transport property of a single-molecule junction has been studied for a variety of molecules.
The contact geometries between molecule and electrodes and electronic structures of the junctions play a
important role for the charge transport in single molecular junction. However, in most cases, electronic
characterizations are limited to DC conductance measurement. The structural and electronical properties
of molecular junctions are still not clear. In this thesis, | performed combined measurement of
thermopower and current-voltage (I-V) characteristics of a single-molecule junctions of
1,4-benzenedithiol to clarify the contact geometries and electronic structures.

I used scanning tunneling microscope-based break junction technique to prepare single molecular
junctions. While the molecular junction was prepared, bias voltage was swept. Thermopower are
determined by the shift of 1-V curves during heating or cooling substrate.

I-V histogram of BDT single-molecule junctions exhibits clear three distributions. Three conductance
states depending on metal-molecule contact configurations are observed. From fitting of the I-V curves
with Breit-Wigner model, the coupling and energy difference between conduction level and Fermi level of
electrodes of BDT junctions are determined for each conduction state. By comparing DFT calculation, the
observed three states are ascribed to adsorption geometries of BDT on bridge-bridge, hollow-hollow and
atop-atop sites on the Au electrodes in order of the conductance.

From thermopower measurement of BDT junctions. Peak voltages shift toward negative voltage as
increasing temperature. This result represents the charge transport via HOMO. Combining thermopower
measurement and |-V characteristic measurement, the electronic structures of Au-BDT single-molecule
junctions were determined.

In this thesis, | established the method to determine electronic structures of single-molecule junctions
with thermopower measurement and I-V characteristic measurements. The electronic structures and
contact geometries of single-molecule junctions were determined with established electronic structure

measurement system.




