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Chapter 3. Analysis of atomic structure of 1,4-benzenedithiol molecule bridging between Au electrodes
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One of the characteristics of the molecular junction is the diversity of the physical property. The diversity is
originated from the fluctuation of the atomic and electronic structure. To understand the origin of the physical
property in the dynamics, it is necessary to analyze the atomic and electronic structure in situ. In this study,
measurement systems were constructed to analyze the atomic and electronic structure of the junction in situ.
AU/BDT (1,4-benzenedithiol) junctions were chosen as the object of this study. First, Raman spectra were
measured with the measurement of the IV characteristics for Au/BDT junctions. The number of the molecules
and electronic structure of the junctions were determined by the IV characteristics. The Raman spectra were
different from that of the bulk crystal. The difference was thought to be originated from the interaction between
gold and BDT molecule in the junction. The basic knowlegde of the atomic and electronic structure of the
Au/BDT junctions were obtined in this measurement. Next, the system for the simultaneous measurement of
thermopower and conductance was constructed to obtain the information of the slope of the transmission curve
at the Fermi level. After the construction, thermopower measurements were performed for the single gold atomic
junctions to elucidate the thermoelectric property. | found that the deviation of the thermopower decreased in the
higher temperature region. The behavior can be explained by the improvement of the crystallinity around the
junction via heating of the junctions. Finally, thermopower measurements were performed for the Au/BDT
junctions. In addition to the thermopower measurement, IETS (inelastic electron tunneling spectroscopy) and IV
characteristics were also measured at low temperature in situ to elucidate the atomic and electronic structure
comprehensively in the dynamics. The simultaneous measurements at low temperature revealed negative
correlations between the electrical conductance and the thermopower of the single molecular junction. The
correlations were thought to reflect the changes in the orientation of the BDT molecule in the single molecular
junction. In this study, in situ measurement systems were constructed to analyze the atomic and electronic

structure of the junctions. The system will contribute to the search for the novel property of the junction.
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