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The X-ray colours of terrorism
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In August 2006, UK airports ground
to an almost complete halt when
a new threat to aviation security
emerged. It was alleged that terrorists
were planning to bring explosives on
board aircraft in liquid form and then
combine them to produce a weapon
that would be capable of downing
an aircraft in mid-flight. Since then,
liquids in quantities of more than 100
ml have been banned from aircraft
and only bottles of water purchased
‘airside’ can be taken on board.
The result has been a considerable
degree of passenger inconvenience
and the search has been on for a way
to make screening for liquid explosives
as quick and as painless as possible
(C&I 2006, 16, 4). That search may be
over because of the efforts of a small
company based in Sedgefield, County
Durham, UK. Kromek Technology,
formerly known as Durham Scientific
Crystals, is a spinout company formed
by the University of Durham’s physics
department in 2003. Its new liquid
explosive scanner has just started field
trials at Newcastle Airport, UK, and if
successful the device could soon be
deployed worldwide.
It is an X-ray based system that
uses a cadmium telluride-based
detector. Cadmium telluride is capable
of spectroscopic detection at higher
X-ray energies, and can detect the
various energy levels of the X-rays.
‘The spectral nature of the detection
is very important,’ says Kromek ceo,
Arnab Basu. ‘Most of the current
[X-ray] detectors in use “see” in black
and white so the information that
you get from existing X-ray systems
is very limited. What Kromek does is
colour X-ray.’
‘In the 1980s, X-rays went from
single-energy detectors to dual
energy detectors. If you look [at] a
baggage X-ray machine today you
see a blue and orange image. These
two-tone images represent high or
low energy: blue represents heavy
elements, orange represents lighter
elements,’ says Basu. With the Kromek
technology it is possible to resolve
the energy level of X-rays down to a
level, which is specific to particular
compounds. ‘You are moving from a
dual-energy situation to a multi-energy
situation. You’re getting a far superior
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quality of information, which enables
you to do materials identification,’
he adds.
But what are the properties of
cadmium telluride that make it so
crucial? Basu explains: ‘To go through
a substantial volume of liquid and
materials you have to have fairly highenergy X-rays. It has been known
for the last 30 years that cadmium
telluride is one of the most efficient
detectors of high-energy X-rays. It is

a room-temperature detector which
is able to do spectroscopic detection
very quickly [because] it is a direct
converter of X-rays into electrical
signals. So it brings two technologies
together: digital, which is fast, singlestep conversion, and [it] also adds
colour, which is spectral detection.’
The system must be calibrated using
a list of ‘threat items’, but the material
of the container is irrelevant. ‘It is a
real breakthrough in technology,’ says

Basu. ‘There are a lot of technologies,
which can detect different substances
in specific containers, Ramanbased techniques and ultrasonic
techniques, for example.’ But the
Kromek technology ‘can identify a
whole range of substances in a whole
range of containers because we can
deconvolute the container and the
material information’.
The technology is also completely
different from, and, Basu believes,
superior to, the commonly used
sniffer technology. Sniffer devices, he
explains, ‘will always require a leak
in the bottle or the cap to be partially
open or residues outside the bottle’.
Gels, such as aftershave and
toothpaste, have also been proscribed
substances on aircraft since the
events of 2006; this new technology
is indifferent to their varying
consistencies as it works for the entire
spectrum from liquids to solids.
However, not everyone is convinced
that detection of liquid explosives the
answer. ‘Most of the technologies
have not been proven to work,’ says
Philip Baum of Aviation Security
International magazine, ‘whereas
[passenger] profiling has been proven
to work on a daily basis by Customs
and Immigration. Bombs have never
been identified by X-ray machines,
but they have been found by people
who have identified suspect intent...
Screening everybody as though they
are all exactly the same is not good
security.’ Baum also makes another
good point: ‘It is all very well being
able to identify liquid in a bottle but
what happens where the liquid is
concealed elsewhere and not put
through the scanner?’
Steve Wolff, ceo of Wolff
Consulting Services in San Diego, US,
who has seen Kromek’s system in
action, says: ‘It was clear to me that
they still need to do a fair amount of
work to integrate the technologies into
the process to make it actually usable
from an airport security perspective.’
Wolff believes that it is still too
early to say whether the Kromek
device will transform the world of
aviation security, but he does believe
that a combination of profiling and
new technologies, such as Kromek’s,
will be necessary.
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