
 

A micro-optical method for thwarting
counterfeiting

July 31 2013, by Sarah Perrin

In order to thwart forgeries, EPFL researchers propose a new
miniaturized authentication system. By combining both, moire patterns
and microlithography techniques, it can be easily recognized by the
naked eye and impossible to reproduce through currently existing printer
or scanner technology.

The fight against forgeries is far from over. Even though there has been
a wide diversification of protective measures against counterfeits,
technological advances in scanning and printing methods simplify the
manufacture of several kinds of forgeries such as: banknotes, passports,
electronic items, watches, drugs, etc. In this race for the protection of
property, EPFL researchers are also making their contribution. By
combining two complex techniques, they have developed a new 
authentication system able to create images virtually impossible to
reproduce. Their invention has been published today in Light, a new
revue magazine associated to the Nature Publishing Group and dedicated
to research in the field of optics.

Two EPFL research teams, led by professors Roger D. Hersch and
Jürgen Brügger, have been able to combine their respective specialties:
the moiré pattern technique together with microlithography, a circuit
manufacturing technique by engraving at a micrometer scale. They were
able to obtain a dynamic and small image that offers an interesting
alternative to holograms, which at present are relatively easy to
reproduce or modify.

1/3

https://phys.org/tags/authentication+system/
https://phys.org/tags/micrometer/


 

The moiré pattern is a well-known optical phenomenon. It results from
interference between two superimposed structures, each consisting of
dark and light areas. It occurs if, for instance, we slide two grids placed
one behind the other. Or when watching a striped shirt on TV, as the
clothing pattern is superimposed to the screen lines.

At the Peripheral Systems Laboratory, Roger Hersch, Sylvain Chosson
and Isaac Amidor have developed mathematical models able to describe,
replicate and control such a phenomenon. Thus, it is possible to create
moiré patterns by scrolling designs or letters, undetectable if the two
layers are not superposed. They have also been able to perform
polychromatic, wavy or curved moiré patterns.

Used for several years in the fight against counterfeiting, moiré patterns
are also used in bank notes such as the 1000 Swedish crowns or the 100
Mexican pesos. EPFL researchers are now using them in an entirely
different way.

Extreme precision

Security wise, this is a very interesting invention in many ways. Firstly,
despite their small size (about 0.5 × 0.5 cm), the patterns are easily
recognizable by the naked eye. Therefore, a lamp or infrared microscope
are not required for testing their authenticity. Besides, the method offers
the possibility to obtain complex and high resolution images: of nearly
10,000 dpi, whereas the most efficient printing machines can only go up
to an effective resolution of 1200 dpi. Changing only a few microns in
the superposition of the two layers composing the pattern would provoke
a significant deformation. Thus, all manipulations are easily identifiable.

The manufacturing process has been developed by Victor Cardarso and
Jürgen Brugger at the Microsystems Laboratory. They use equipment
specifically designed for nanostructures. The base layer patterns are
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made with a thin layer of gold. For the upper layer, an assembly of micro-
lenses (measuring 50 microns each) is used. "We have developed a
protocol for complex manufacturing, which requires extreme precision
in terms of the diameter, curvature and casting of the lenses, explains
Jürgen Brügger. In this way, such patterns are simply impossible to
imitate through traditional printing systems." As for the future, the
researchers plan to refine their procedure and to test on different types
of models made with other materials and integrating the use of colors.

  More information: www.nature.com/lsa/journal/v2/ …
full/lsa201342a.html

Provided by Ecole Polytechnique Federale de Lausanne

Citation: A micro-optical method for thwarting counterfeiting (2013, July 31) retrieved 25 April
2024 from https://phys.org/news/2013-07-micro-optical-method-thwarting-counterfeiting.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://www.nature.com/lsa/journal/v2/n7/full/lsa201342a.html
http://www.nature.com/lsa/journal/v2/n7/full/lsa201342a.html
https://phys.org/news/2013-07-micro-optical-method-thwarting-counterfeiting.html
http://www.tcpdf.org

