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Gold nano wire was mechanically fabricated in solution to study their quantized conductance
behavior under the electrochemical potential control. A 1 nm length mono atomic wire showing a
unit value of the quantized conductance (G, = 2e%/h) was fabricated in solution at room temperature
by choosing appropriate electrochemical potential and electrolyte. As well as a unit value, several
fractional values were also recognized at the quantization. Intensity of the fractional conductance
peak at 0.6 Go in the histogram increased as the electrochemical potential of the wire became
negative. Conductance trace proves that the fractional peak in the histogram is due to reversible
conductance fluctuation between a unit (1 Gg) and the fractional value (0.6 Gg). These experimental
results strongly suggest the formation of a gold mono-atomic wire showing reversible phase
transition between a dimerized state and an equal spacing state. Possibility regarding the

mono-atomic wire as a predecessor for Pierls transition in 1D metal systems was discussed.
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1: (a) The stretch length dependence of the conductance of the Au nano constrictions, and the
schematic view of the atomic structure of the Au nano constriction. (b) Conductance histograms of

Au nano constructions.

2: A schematic view of the electrochemical STM cell under electrochemical potential

control. C.E. Counter electrode, R.E. Reference electrode.

3: (a) Voltammogram of the Au electrode in 0.1 M Na,SO,solution. (b) A schematic view of
the electron flow through a conduction channel at (1)-1000 mV, (2)-600 mV, (3)+500 mV
vs. Ag/AgCl. (c) Conductance histograms of Au nano constructions at -1000 mV, -600 mV, +500
mV vs. Ag/AgCl.

4 (a) Histogram of the length of the 1 Go plateau. dot: experimental data, line: fitting
results with 4 Gaussian functions. Inset: Typical stretch length dependence of the
conductance of the Au nano constrictions in solution. (b) Electrochemical potential dependence of

the length of the average mono atomic wire.

5: The stretch length dependence of the conductance of the Au nano constrictions at 500 mV vs.
Ag/AgCI.

6: (a) Cyclic voltammogram of the Au electrode in 0.1 M Na,SO, solution (dotted-line) and 50
mM H,SO, solution (line). (b) Electrochemical potential dependence of the intensity of the fractional
conductance peak normalized by that of 1 Gopeak in 0.1 M Na,SO, solution (fillled-circle) and 50
mM H,SO, solution (circle). Inset: the conductance histogram in 0.1 M Na,SO, solution at -1000
mV vs. Ag/AgCl, and in 50 mM H,SQO, solution at -300 mV vs. Ag/AgCl.

7- The time dependence of the conductance of the Au nano constrictions at -1000 mV vs.
Ag/AQCI. Inset: Schematic view of the atomic structure of the Au mono atomic wire with the
conductance of 1 Go and 0.5 Go.
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