Rafa Mufoa
Lizardi Institutua

e STM Microscope

I e B 52

http://www.mse.engin.umich.edu/research/highlights/elec

trochemical-etching-of-ultrasharp-tungsten-stm-
tips/the_image_bigpop

-3

The scanning tunneling microscope (STM) is an instrument
with which one can image surfaces so finely that individual
atoms are resolved. The STM can even move atoms
about.
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Introduction

Scanning tunneling microscope
(STM) is a powerful technique
for viewing surfaces at the
atomic level.

The scanning tunneling
microscope (STM) is a type of
electron microscope that shows
three-dimensional images of a
sample.

In the STM, the structure of a
surface is studied using a stylus
that scans the surface at a fixed
distance from if.
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How it works

An STM consists primarily of a needle
and a computer.

A needle tip is scanned across the
surface of the sample under
investigation.

If a small electric potential difference
is maintained between tip and sample,
then a current will flow between them
once the tip gets very close.

The current only flows when the tip-
sample distance is of atomic dimensions.

This effect is called the tunneling
effect.
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How it works

If we now scan the tip
across the surface (read the
next paragraph to find out
how to do that), this current
will increase or decrease,
depending on the distance of
the tip above the surface.

Using a fast electronic
feedback, we control the tip-
surface distance such, that
the current remains
constant.
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Limitations

The STM works best with conducting
materials, but it is also possible to fix
organic molecules on a surface and
study their structures.

The STM may be conceptually simple,
but there are complexities in its use.
For instance, a small vibration, even a

' sound, could smash the tip and the

sample together.

The STM needs to be in a vacuum
chamber, which isolates it from
vibrations. The vacuum chamber also
protects against contamination. A
single dust particle, for example,
could damage the needle.



