
 

Pressable photonic crystals produce full-
colour fingerprints and promise enhanced
security

March 14 2006

In the future, law enforcement officials may take full-colour fingerprints
using new technology developed by a University of Toronto-led team of
international researchers. Far from the basic black-and-white
fingerprints collected today, the new technology would use elastic
photonic crystals to capture data-rich fingerprints in multiple colours,
but the fingerprinting technique is just one potential application for the
new technology.

A paper on the new research is featured on the cover of the current issue
of the journal Nature Materials.

"You can elastically deform these crystals and produce different
colours," says lead author André Arsenault, a PhD candidate in the
laboratory of Geoffrey Ozin, a University Professor in the Department
of Chemistry and a Canada Research Chair in materials chemistry.

Photonic crystals are a relatively new development in the scientific quest
to control light. Ozin's lab first created photonic crystals in 2002, using
spherical particles of silica mere micrometres in diameter that self-
assemble into neat layers, creating what's known as an opal. After filling
the space between the spheres with silicon, they used acid etching to
remove the silica balls. This left an ordered sponge of air bubbles in
silicon known as an inverse opal. This photonic crystal material, the first
of its kind, did indeed trap light. These photonic crystals can produce
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colour based on how an electromagnetic wave interacts with the structure
-- meaning that it could be tuned to produce any colour.

In the new study, the team injected an elastic compound between the
spheres, which were then etched away, leaving an orderly and
compressible elastic foam that can be transferred onto virtually any
surface, such as glass, metal or plastic. The material changes colour
based on how far the spheres are separated.

"The material we have is very, very thin," Arsenault says. "We can coat
it onto any surface we want." If the foam is compressed, it alters the
lattice dimensions, changing the wavelength of light that it produces. The
team demonstrated the fingerprint application, using Arsenault's finger,
and produced both still images and a video of the process, which
captures detailed information about pressure patterns and surface ridges
that may not be visible to the naked eye.

Taking it one step further, Arsenault made a rubber replica of his
fingertip, which might fool a traditional fingerprint scan. "If you press
the rubber replica into the material, the pressure impressions that you get
are very different," he says. "The lines are much sharper, because the
material is less soft. From the standpoint of biometrics, this could
provide better security."

Arsenault says the technology could be used not only for colour
fingerprints, but in sensors for air-bag release mechanisms in cars, strain
and torque sensors on support beams of high-rise buildings and in laser
sources. The study was funded by the Natural Sciences and Engineering
Research Council of Canada, the University of Toronto, EC NoE
Phoremost and Deutsche Forschungsgemeinschaft.

Source: University of Toronto
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