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To understand nanotechnology we

must first think about scale.




A nanometre is the unit of
measurement used in the
nanoscale.




Quite a few
nanometres
here!
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- " Nanoparticles:--

Nanoparticles are just tiny bits of
a larger material but what
happens when you create such

small pieces?
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Nanoparticles have more surface area. This
makes them more reactive since chemical
reactions happen on the surface.

More reactive means potentially more useful.
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Images courtesy of Dr Colm Durkan, Cambridge University.
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At the Nanoscale a material’s properties can
change These could be their boiling
points, solubility or catalytic activity.

With a reduction in size materials can exhibit
new properties, properties they do not possess
when they are on a larger or macro scale.

The normal laws of physics no longer
apply!
-
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Colour changes



http://en.wikipedia.org/wiki/File:CdTe.jpg�

Did you know? Carbon nanotubes are
much stronger than steel yet much lighter,
and they can be conductive.
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http://commons.wikimedia.org/wiki/File:Semiconducting_nanotube.png�
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The first microscopes to be developed
in around 1665 opened up a whole

new world for scientists. For the first

4] time cells and structures of nature

that we are familiar with now becamel.:
visible. Public opinion was fearful of [§#
this voyage into the unseen world of
the microscopic.
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A Scanning Probe Microscope uses an
extremely fine probe tip (sometimes ending
in only a few atoms) and runs over the
surface feeling for contours and shapes.

Probe tip feeling for
shapes.

Examples include:
Atomic Force Microscope,
Scanning Tunnelling
Microscope

www.tut.fi




This is a diagram of an Atomic Force Microscope, or AFM

.
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A laser reflects off
the back of the
cantilever. When
the cantilever
deflects, so does
the laser beam. A
detectorin a
computer records
the movement of
the laser and
translates that
data into an
image, such as the
images on the
right.

Images courtesy of T. Oppenheim
Cambridge University

Funded by We European Comasnily's

Sevent Framewark Frogramme




. . . NANO
Scanning tunnelling microscope.
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Atoms, molecules or nanoparticles will

arrange themselves into larger structures if
they have the right properties and
environments.

This process plays a central role in the
construction of DNA, cells, bones and viruses.
These all self assemble without assistance.
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Even when nanotubes are fully grown, each
entity is smaller than a human blood cell.
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4111 | Natureis an expert in making
\§ * | nanoscale structures.
A28 This is why scientists look to
S 15 nature for inspiration when
| researching how to construct at

' this tiny scale.
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Nanotechnology is a multi-
disciplinary subject as it incorporates
many different areas of science and

industry:
Industry E’%ﬁﬁﬂ@@mﬁh

Medicine g
'\K\@@D\@ﬂ ~ "Ohjeg
LT Compurer science
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@€Y Sustainabie energy
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»\;g Medical Applications
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e ﬁ - Areas which have an impact on

- all our lives.
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