New material enables 'information sorting' at
the speed of light
25 January 2011
The scientists have solved this by designing a new
artificial material, which allows light beams to
interact efficiently and change intensity, therefore
allowing information to be sorted by beams of light
at very high speeds. The structure of the tailormade material is similar to a stack of nanoscale
rods, along which light can travel and, most
importantly, interact.

Artistic impression of metamaterial structure consisting
of gold nanorods illuminated by two interacting light
beams. Courtesy of R. McCarron.

(PhysOrg.com) -- An international team of
scientists led by King's College London has taken
a step closer towards developing optical
components for super-fast computers and highspeed internet services of the future. This has the
potential to revolutionise data processing speeds
by transmitting information via light beams rather
than electric currents.
The researchers are studying the science of
'nanoplasmonic devices' whose key components
are tiny nanoscale metal structures, more than
1000 times smaller than the size of a human hair,
that guide and direct light.
Information is routinely sorted and directed in
different directions to allow computing, internet
connections or telephone conversations to take
place. At present, however, computers process
information by encoding it in electric signals.
It would be much faster to process and transmit
information in the form of light instead of electric
signals, but until now, it has been difficult for the
light beams to be 'changed', that is to interact with
other beams of light, while travelling through a
material, and this has held up progress.

Professor Anatoly Zayats, in the Department of
Physics at King's, explains: 'If we were able to
control a flow of light in the same way as we control
a flow of electrons in computer chips, a new
generation of data processing machines could be
built, which would be capable of dealing with huge
amounts of information much faster than modern
computers.
'The new material we have developed, often called
'metamaterial', could be incorporated into existing
electronic chips to improve their performance, or
used to build completely new all-optical chips and
therefore revolutionise data processing speeds.
'While there are many challenges to overcome, we
would anticipate that in the future this faster
technology could be in our PCs, mobile phones,
aeroplanes and cars, for example.'
Other members of the team involved in this latest
research include Argonne National Laboratory in
the USA; University of North Florida; University of
Massachusetts at Lowell; and Queen's University of
Belfast in the UK.
The research is published in the journal Nature
Nanotechnology.
More information: The paper 'Designed ultrafast
optical nonlinearity in a plasmonic nanorod
metamaterial enhanced by nonlocality' was
published on Nature Nanotechnology's website on
23 January, and is available here
www.nature.com/doifinder/10.1038/nnano.2010.27
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