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Performing AFM with a conducting tip allows the electronic structure of the surface to be
investigated. The most common technique is Kelvin Probe Force Microscopy, in which the
electrostatic force between tip and sample is minimized to determine a local contact potential
difference.  However,  with  this  technique,  simultaneous  STM  is  difficult,  because  of  the
varying bias potential. We propose an alternate technique [1], first introduced by the STM
community [2], in which measurements of the tunnel current at the oscillating frequency of
the tip can yield information about the vertical decay constant of the tunnel current, κ.

In this contribution, we describe how to measure  κ with the use of a lock-in amplifier. We
show atomic-scale measurements conducted on both a bare Si(111)-7×7 surface and on an
Ag/Si(111) surface. We use κ to calculate the local tunneling barrier height and find, similar to
previously  published  work  [2,  3],  that  surface  topography  can  play  a  significant  role  in
interpreting electronic structure. Overall, we show how this additional channel can be added
to any combined STM/AFM setup.

Figure: topography (left) and κ channel (right) of an Ag/Si(111) surface
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