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Single molecular junctions are expected to be the ultra-small electronic devices. In order
to develop practical single-molecule devices, the establishment of the fabrication methods is
one of the important topics. | focused on the atomic switch as a new platform of single-
molecule junctions. The atomic switch is a resistive switching device that is based on the
formation and rupture of a metal filament in a solid electrolyte. By utilizing atomic switches,
I can fabricate metal filament with lower tension for the junction structure than that of
conventional methods, which is possible to maintain the microstructure for a longer period.
In this study, | aimed to develop a new method for fabricating single molecular junctions by
using atomic switches. In addition to the fabrication method, | also establish the analysis
method for the investigation of the chemical species and structure of the single-molecule
junctions. Using current- voltage (I-V) measurements and point contact spectroscopy, |
achieved the analysis of the structure and chemical species of the conductive filament in Ag>S
and Ta>Os based atomic switches. Based on the established fabrication and analysis method,
I tried the fabrication of the acetylene-based single-molecule junction.

In 1-V curves of atomic switches measured in an acetylene atmosphere, a plateau with a
conductivity of 0.2 Go (Go = 2e%/h) was observed after the rupture of the filament. To
elucidate the metastable structure at the plateau, | performed inelastic electron tunneling
spectroscopy (IETS). In IETS measurements, the peaks were observed at 40 - 90 meV, 120 -
170 meV, and 300 - 350 meV for the corresponding conductance states. Observed peaks are
considered to originate from the vibration of the acetylene molecules adsorbed on the metal
surface, while these vibration modes were not detected at the conductance states originating
from the metal atomic junction. These results indicate that the metastable state of 0.2 Go
corresponds to a molecular junction of acetylene molecules.

In conclusion, | fabricated metal-molecule junctions of acetylene molecules with an atomic
switch successfully.
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