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Thermal fluctuations at electrical contacts in nano- electronic devices
will couple to the electrical signal via changes in the local resistivy and
electron transmission probabilities. A physical model for such fluctu-
ations is presented by single-layer height steps on surfaces. Temporal
variations in step position and and shape have been directly measured
on Ag(111) thin films, using STM, as a function of temperature, ad-
hesion of C60 and application of electrical current stress. The time

constants and length-scales of the fluctuations, determined from the
temporal correlations functions, yield the surprising result that C60
chain-formation along the step edge causes no measurable change in
the motion of the Ag atoms along the underlying step. In addition,
the signatures of the C60 chain and the Ag step fluctuations are qual-
itatively different, and occur at different frequencies, in the range of
0.5 to 80 Hz and 0.005 to 0.05 Hz respectively. The coupling of the
structural fluctuations to direct current through the sample changes
the shape of the correlation function. The results indicate that charge
carriers exert average force per diffusing step-edge atom at least an
order of magnitude larger than the expected force on freely diffusing
surface adatoms. The correlated changes in the surface resisitivity
should carry frequency signatures similar to those of the structural
fluctuations.


