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Cover image by Karolina Lada
“This image depicts a Drosophila melanogaster (fruit fly) embryo whose epidermis is ‘zippering’ to close a hole in an
orphogenetic process termed dorsal closure, a paradigm for one of the mechanisms by which human wounds heal. Co-
ordinated cell re-arrangements and shape changes draw the edges of a wound closer, while cytoskeletal elements
formed at the margin–an actin cable and dynamic filopodial protrusions–drive the final fusion.The filamentous actin
cytoskeleton has been visualized in red and metameric epidermal stripes in green.”
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From 
The Editor

From 
The Managing Editor

Welcome to the new issue of BlueSci!
Many thanks to everybody in the

CUSP team for their hard work that
made this issue possible, and to Varsity for
its continued support.

In this issue BlueSci leaps boldly into
multimedia.An exclusive video-podcast of
Prof Ross Anderson’s SciSoc talk entitled
‘Privacy and Identity - System
Engineering and the Database State’ was
released on our website to compliment our
Focus article THE FUTURE OF IDENTITY.
Over the coming issues we expect an
exponential explosion of our multimedia
content with podcasts and videos of inter-
views with the main protagonists of the
Cambridge science events.

According to Peter Stern, a senior editor
at Science magazine, good science stories are
those which impact on the value-laden
discussions in our society. From stem cell
research and face transplants to the origins

of the universe, value-laden discussions in
modern societies are being spurred on by
our impulse to examine ourselves and to
question what makes us human.The mod-
ern scientific tools that probe our nature in
such exquisite detail would have been
unimaginable even 50 years ago.

As ambassadors of Cambridge science,
we aim to impact upon discussions which
are, at least partially, Cambridge-based. As
BlueSci’s new Managing Editor, I look for-
ward to asking you, BlueSci’s readers, what
the big questions in science are. In the
coming months, we will be asking for your
opinions and suggestions on how best to
report Cambridge science, and will be
building a feedback mechanism through
which BlueSci can monitor its own
progress. Please do get in touch and let us
know what you think.

Lorina Naci
managing-editor@bluesci.org
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Welcome to the latest edition of
Cambridge’s popular science magazine.
Among the articles awaiting you is the
Focus section that this time is concentrat-
ing on the issue of biometrics. Our Focus
team has put together a comprehensive
article about the significance of biometrics
in our lives.They talk about different tech-
niques that are used as detection methods
as well as touching upon one of the most
controversial issues right now, namely, the
introduction of ID cards.

Our features discuss environmental
concerns in ALL FOR SHRIMP!, and how
we can help the conservation of our
marine environments. On the topic of
PROTEINS THAT KILL we talk about prions
and the mysteries of these pathogenic
agents. If you are anything like me, you
are also amazed at the sheer ingenuity that
surrounds us in Cambridge. The latest
development from the Cavendish
Laboratory is described in our GETTING
INTO A SPIN article where we introduce

you to the helium-3 spin-echo spectrom-
eter. On the topic of innovation,
SCIENTIFIC AND TECHNOLOGICAL
ENTERPRISE IN CAMBRIDGE should pro-
vide an exciting read for those of you
after some business-minded science. Our
regular page, A DAY IN THE LIFE, features
an innovation consultant, or as we prefer
to think of him, a real-life Q from James
Bond. Furthermore, in our HISTORY page
we reveal the remarkable life of a
Victorian zoologist.

Make sure you also check www.bluesci.org
for weekly news updates, PODCASTS and
you can also find links to our popular sci-
ence VIDEO site www.sciencelive.org.
Communication is crucial to scientific
research. If you’re driven by enthusiasm for
your field, and you want to tell people
about it, we would love to hear from you.
BlueSci is your platform so use it to share
that enthusiasm.

Bojana Popovic
issue-editor@bluesci.org

BlueSci is published by Varsity Publications Ltd and printed by
Warners (Midlands) plc. All copyright is the exclusive property of
Varsity Publications Ltd. No part of this publication may be repro-
duced, stored in a retrieval system or transmitted in any form or

by any means, without the prior permission of the publisher.

Next Issue: 5 October 2007
Submissions Deadline: 13 July 2007



In July 2004, a bank worker named
Vikki Anderson had her handbag
stolen. She cancelled all the stolen
documents immediately, but this was
not enough. Within weeks a £20,000
loan was taken out in her name, and
direct debits were set up from her bank
account. She later reported that it had
taken “hundreds of hours” to sort out
the resulting mess. Her tale, covered by
the BBC, is a typical example of iden-
tity theft, in which a criminal uses a
person’s identity for their own ends.

Seven years earlier, a Scottish police
officer named Shirley McKie ran afoul of
her employers’ fingerprinting system
when she was accused of leaving a finger-
print at a murder scene. McKie denied
having been there but was charged with
perjury, solely on the basis of the alleged
fingerprint evidence. It took the testimo-
ny of two American fingerprinting
experts to convince a court that McKie
had been misidentified.

Stories like these are cited by both sides
in one of the most contentious debates of

our time: the development of a national
ID card for all UK citizens. Tony Blair
and other supporters of the card argue
that it will help fight identity theft and
even terrorism. Civil liberties groups and
other critics say that it will be a waste of
money and an assault on our privacy. The
system is expected to be put in place over
the next two years, and the cards will
become compulsory in 2010.

The road to the national ID card was a
rocky one. In March 2006, the House of
Commons and the House of Lords clashed
five times over the government’s proposed
ID card, with peers repeatedly rejecting
MPs’ plans. On 30 March, a compromise
was reached and the way was cleared for
ID cards and the accompanying National
Identity Register. Shortly afterwards, the
London School of Economics (LSE) pub-
lished a report attacking many of the gov-
ernment's claims as untrue, and suggesting
that it would cost £20 billion, rather than
the government’s estimate of £5.4 billion.
The ‘LSE Report’ has become a talisman
for ID sceptics.

There are two main areas of con-
tention; the nature of the biometric tests
used to identify people, and the wider
questions of who should own, or have
access to, people’s information.

Biometrics is the broad term for tech-
nologies used to identify people unique-
ly, based on their physical or behavioural
characteristics. These technologies are
now quite common and many work
extremely well under laboratory condi-
tions. However, in real life they can be
more error-prone. So what biometric
technologies are out there, how do they
work and, perhaps more importantly, how
well do they work?  

The most widely-used biometric sys-
tem is simply our eyes and brains.Humans
have a great deal of face recognition soft-
ware built in.We can easily recognise our
close friends and family, even under poor
lighting. However, we are far less compe-
tent when it comes to recognizing
strangers. Eyewitness identification has
been shown to suffer from subjective bias
and false memories, and is therefore high-
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FOCUS

The 
Future
of Identity

In this issue, BlueSci delves into the burgeoning world of biometrics, the technologies used to identify individual people. Bio-
metrics are used worldwide in policing and many other areas of society, but in the UK they have come into prominence in
recent years because of their association with the planned national ID card.The cards will include a variety of biometric
profiles of their users, including fingerprints, facial profiles and possibly iris patterns, but they have proved extremely con-
troversial on many levels. In Issue 9, for the first time, we present an exclusive video-podcast accompanying the Focus arti-
cle. It features Professor Ross Anderson, one of the key contributors to the article.Visit www.bluesci.org to see the podcast.
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ly unreliable.Automated systems for facial
recognition fare much worse than the
human brain, ranking among the least
effective of the biometric technologies.

The classic biometric technology, fin-
gerprinting, is widely used in modern
law enforcement. Using fingerprints to
identify people was first proposed by Dr
Henry Faulds, a Scottish scientist who
studied them while working as a mis-
sionary in Japan.

In a paper in Nature published in 1880,
Faulds described his work: “In one case
greasy finger-marks revealed who had
been drinking some rectified spirit. The
pattern was unique.” Later in the paper,
he added: “I have heard…that the Chi-
nese criminals from early times have been
made to give the impressions of their fin-
gers.” However, it was another twelve
years before fingerprint evidence was first
successfully used in a court of law.

A person’s fingerprints are essentially a
pattern of slim ridges in the skin on their
fingertips.The ridges generally form one
of three basic patterns, called arches,
loops and whorls, and can be differential-
ly classified in great detail. Modern bio-
metric technologies create a digital
image of the fingerprint, mapping the
precise location and dimensions of each
line. No two fingerprints have ever been
found to be identical. The fingerprint
from your left index finger is unique to
your left index finger.

Some people, however, cannot be fin-
gerprinted reliably. Builders are one
example, as they spend so much time
handling abrasive materials like bricks
that their fingerprints actually wear off.
Guitarists have a similar problem; their
fingertips, at least on their fretting hand,
become calloused.

Furthermore, fingerprint images are
inherently variable. For example, prints
taken twice from the same person may
not be identical, due to the person press-
ing down with more force the second
time, flattening out his fingertip and
stretching the resulting print. Deciding
that two fingerprints really do match is
therefore something of an art-form,
although the odds of a mistake are low,
at around 0.1%.

When a person presents themselves to
an ID checking system, there is always
some chance that the system will make a
mistake. Suppose a woman claiming to be
Marjorie Jones goes into Bartletts Bank
to withdraw £100 from her account, and
the bank checks that she is indeed Mar-

jorie Jones.There are two ways in which
the test can go wrong.

In one scenario, the lady at the count-
er might not be Marjorie Jones, but
someone else who is pretending to be
her. However, the test fails to detect this
and allows her to take Marjorie’s money.
The number of such 'fraud' errors per
number of measurements is the False
Accept Rate.

Alternatively, the converse might hap-
pen. The lady might genuinely be Mar-
jorie Jones, but the system fails to corrob-
orate her identity and refuses her access
to the money. This ‘false reject’ is some-
times known as an ‘insult’ error. The
number of ‘insult’ errors per number of
measurements is the False Reject Rate.

By increasing the sensitivity of the
test, the bank can reduce the False
Accept Rate. Virtually everyone who
tries to steal other people’s money will
be stopped successfully. However, the
False Reject Rate will skyrocket
unavoidably, resulting in a lot of incon-
venience for customers, and ultimately
lost business.

Alternatively, the bank could set the
test’s sensitivity very low. In this case,
there will be hardly any insult errors, but
many of the bank’s customers will find
that money has been taken from their
accounts by fraudsters. So where should
Bartletts Bank set their test’s sensitivity?  

In theory, a test is most reliable when
the sensitivity is set so that the fraud
error rate and insult error rate are the
same. This is the Equal Error Rate, or
EER.The EER is a good first-pass meas-
ure of how reliable a biometric test is.
Fingerprinting has a moderately high
EER, and face recognition has a very
high EER, whereas iris scanning has a
very low EER. Hence, on this measure,
iris scanning is the better technology.

Iris recognition technology is particu-
larly associated with the Cambridge sci-
entist John Daugman, who holds patents
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Some features present in fingerprints that can be used for identification

Professor John Daugman is at
the University of Cambridge
Computer Laboratory

Ross Anderson is Professor of
Security Engineering at the Univer-
sity of Cambridge

Andrew Watson is the Cambridge
representative of the No2ID cam-
paign and  Vice President of OMG
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for the most widely-used algorithms for
analysing irises. The texture of the iris
displays a highly individual, random pat-
tern that doesn’t change throughout life.
The False Accept Rate is nearly zero
(10-11). Daugman’s algorithms were
recently used to make 200 billion cross-
comparisons of iris patterns in a large
Middle Eastern database. Not one false
match occurred.

Another Cambridge academic heavily
involved in the ID card debate is Profes-
sor Ross Anderson, from the Security
Group at the Computer Laboratory.
Although an ID sceptic,Anderson is very
positive about Daugman’s techniques.
Speaking to the Cambridge University
Scientific Society on 30 January this year,
he said that by skilful use of iris recogni-
tion “you can identify people uniquely in
the whole human population."

The False Reject Rate is sometimes
rather higher, in part because of the diffi-
culties with getting a good image of the
iris. Daugman points out that “if some-
one chooses to close their eyes, there will
be a failure-to-match.There is nothing I
can do about that.”

One weakness of iris recognition, as
with other biometric technologies, is
that it is vulnerable to deception. For
example, a photograph of a person’s face
can dupe some iris cameras.The solution
to this weakness is to develop liveness
detection systems, which can determine
whether the subject is alive. There are
many possible solutions, but they are

under-researched and performance
remains low. For now, the most secure
way to use iris recognition systems is to
supervise the people being tested.

An iris recognition system equipped
with good liveness detection would be
very difficult to fool. About the only
remotely feasible strategy (and the word
‘feasible’ is used in the loosest sense) may
be that used by Tom Cruise’s character in
Minority Report, who evades detection by
iris scanners by having an illegal eye trans-
plant. His new eyes naturally have differ-
ent iris patterns to his old ones, allowing
him to pass through checkpoints.

Obviously, this is pure science fiction,
and not terribly good science fiction at
that. For instance, the film does not
explain how the surgeon hooked up the
transplanted eyes to Cruise’s optic nerves
sufficiently well that he could actually
see. However, technology is overtaking
nitpicking.A team of scientists in Ameri-
ca is testing ‘bionic eyes’ consisting of
spectacle-mounted cameras and retinal
implants that send signals to the optic
nerve, so custom-designed eyes may not
be as far off as one might think.

Although fooling biometric sensors is
not easy, it could be worthwhile for crim-
inals. If the systems use parts of a person’s
body to verify identity, one approach for
criminals is to steal those body parts. For
instance, on 31 March 2005, the BBC
reported that a man in Malaysia, who had
secured his Mercedes with a fingerprint
recognition system, had his finger cut off
by thieves eager to gain access to the car.
As biometric systems become more com-
mon, we may see more of this type of
crime. However, the next generation of
fingerprint scanners will be able to ensure
that the finger presented is part of a
warm, living body, by measuring temper-
ature among other factors.

If we have such a wide range of bio-
metric technologies, might we do well to
use several of them to ensure the most
reliable identification? To quote John

Daugman:“There is a common and intu-
itive assumption that the combination of
different tests must improve performance,
because ‘surely more information is better
than less information’.” However, actually
the opposite happens. Essentially, the
unreliable test brings down the reliable
one. As Daugman puts it, “the combined
performance will lie somewhere between
that of the two tests conducted individu-
ally, and hence will be degraded from the
performance that would be obtained by
relying solely on the stronger test.”

The different biometric technologies
all have their pros and cons, but the most
reliable and unambiguous procedure at
the moment appears to be iris recogni-
tion. Furthermore, mathematically speak-
ing, it yields best results when used in iso-
lation. However, the government seems
to be dithering about whether to use it
for the national ID card system. Instead,
the government has committed to photos
and fingerprints.

John Daugman is scathing about this
indecision: “Ignorance and speculation
and even superstition have dominated the
public pronouncements about iris recog-
nition by ‘biometric experts’, writers, and
politicians. If the amazing capability of
this technology really will be shelved
now in the UK, it will have been killed
by the ignorance of commentators.”As an
example, he quotes the Liberal Democrat
MP Bob Spink, who said that iris recog-
nition will not work “for women who
were in menstruation.”

The proposed national ID card system
has encountered a strong opposition that
has organized itself into the nationwide
No2ID campaign.Their Cambridge rep-
resentative is Andrew Watson, a systems
engineer and vice-president of a comput-
er industry consortium.

Watson argues that the problem is not
with the biometric technologies.“In fact,
the issue of identity cards themselves is
what Alfred Hitchcock would have called
the MacGuffin.What we’re really talking
about is [a plan] to cross-correlate all the
information that government depart-
ments hold on people and tie it all
together through this central National
Identity Register.”

Originally the government planned to
build the National Identity Register
from scratch - a ‘clean’ database that
would not carry over any errors from
existing ones. However, late last year it
was announced that instead the Register
would be constructed by linking three
existing databases.

The graph shows how the Equal Error Rate (EER) is calculated.The EER is the sensitivity at
which the False Reject Rate (FRR) equals the False Acceptance Rate (FAR).The test is most
reliable at this sensitivity level.
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Using iris recognition,
you can identify people
uniquely in the whole

human population

- Professor Ross Anderson
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The databases in question are: the
Department of Work and Pensions' Cus-
tomer Information Service, which holds
national insurance records; the Identity
and Passport Service database, which will
hold information on the issue and use of
the cards; and the system currently used
for storing information on asylum seek-
ers, which will hold the biometric data.

Unfortunately, large-scale government
IT projects do not have good track
records. For instance, magistrates courts
throughout the country are supposed to
be linked by a computer system called
Libra. However, the system has received
extensive criticism, and its costs have
doubled over five years.

Andrew Watson is forthright on this
point. He says:“I’m a computer engineer.
My business is helping people make these
kinds of systems work together.And I can
tell you for flat-out certainty that they’re
not going to be able to do it.”

Professor Anderson is equally sceptical.
He explains that databases cannot be
large, functionally useful, and secure all at
once: “You can have functionality, or
security, or scale.With good engineering
you can have any two.” For example, if
you prioritize functionality, say being able
to update the database rapidly, this chal-
lenges the database's security systems.

The issue becomes thornier when one
starts to consider issues of privacy
infringement, not to mention the key

question of what the cards will achieve
and how, if at all, they will improve our
lives, especially given the cost involved.

One regular claim made by support-
ers of the ID cards is that they will help
combat identity theft. For example, in
May 2005 Tony Blair said that “ID cards

are needed to stop the soaring costs of
identity theft.” Perhaps surprisingly,
anti-ID campaigners have repeatedly
alleged that tying all aspects of a per-
son’s identity (money, possessions, civil
rights, and healthcare) may make it eas-
ier to steal that identity.

The level of identity fraud in the USA
is higher than in the UK. According to
the Federal Trade Commission, 1 in 30
Americans had their identity stolen in
2003. Much of this identity theft relies
on obtaining a person’s Social Security
Number (SSN). The LSE Report

summed up the problem: “Obtaining a
person’s SSN provides a single interface
with that person’s dealings with a vast
number of private and public bodies…
The key factor behind identity theft is
the widespread availability of a central
security number, linked to a range of
personal information.”

Whether or not ID cards will help
fight identity theft, it seems that they
will be used extensively in the fight
against other forms of crime. Recently
the Prime Minister announced that the
fingerprints collected for the ID cards
will be compared to prints found at the
scenes of unsolved crimes. In a public
email, he wrote “I believe that the
National Identity Register will help
police bring those guilty of serious
crimes to justice. They will be able, for
example, to compare the fingerprints
found at the scene of some 900,000
unsolved crimes against the information
held on the register.”The police will be
able to put in requests to the Identity
and Passport Service, which will carry
out the searches on their behalf.

Speaking to journalists in November
2006, Blair also argued that “at the
moment, checking the identity of poten-
tial employees can be complex and it can
be bureaucratic. The National Identity
Register will allow people to know that
their prospective, for example, child min-
der or carer, is indeed the person that

The National 
Identity Register will 

help police bring those
guilty of serious 
crimes to justice

- Tony Blair

“

”

Perhaps the most striking example of iris recognition to date is
the identification, using Daugman’s algorithms, of an Afghan
refugee girl with a famously arresting gaze, who featured on a
1984 cover of National Geographic.The woman was found and
photographed in 2002 by the same magazine.

Currently, iris recognition algorithms are being used around
the world in commercial applications involving controlled
access, such as monitoring travellers at airports and border-
crossings. Notably, in the United Arab Emirates every day
about 10 billion iris comparisons are performed in real-time
database searches.

Iris recognition works by converting the texture of the iris into
a sequence of digital information.The sequence can be used to
rapidly and exhaustively search large databases, to uniquely
identify an individual.

Iris recognition is one of the most effective biometric technolo-
gies.The iris is a protected organ, the only internal organ of the
body that is visible externally, from up to a metre away. Its tex-
ture is stable throughout life–barring trauma–and can yield a
digital sequence highly unique for each individual.

Of the current biometric technologies, iris recognition has the
smallest ‘outlier group’, that is, people who cannot be registered.
Importantly, the textural details of irises are unique even in
genetically identical twins.This means that the technology’s per-
formance is not limited by the existence of genetic relationships,
unlike face recognition and DNA profiling.

As with other biometrics, the issue of live tissue verification
poses a serious challenge for iris recognition. Some commercial-
ly available iris recognition systems can be fooled by a high-qual-

ity photograph of a face, making them unsuitable for unsuper-
vised applications, such as access-control systems on doors.
Moreover, the accuracy of iris recognition depends on the co-
operation of the person being photographed and suffers con-
siderably from low image quality. The technology is also more
expensive than other techniques, such as fingerprinting.

Although iris recognition can yield highly unique information
about an individual, caution should be exercised when inter-
preting this information for purposes beyond identification.
Daugman clearly dissociates himself from iridology, the popu-
lar belief that iris patterns can reflect the state of health of
each of the organs in the body, one's mood or personality, or
can even reveal one's future. According to iridology, the state
of most body parts can be read out by decoding the iris. Many
people believe this is mere superstition.

Iris Recognition: A living passport 
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they claim to be.The criminal record can
be searched rapidly and easily.”

The National Identity Register will
also make it much easier for government
departments to share information. At
present, different types of information
are stored in a variety of databases run by
the government’s various departments.
This will not change, but the Register
should make it easier for an official in
one department to obtain information

on a person that is stored in another
department. However, this apparent
improvement in efficiency is unpopular
with ID sceptics.

Indeed, one major concern for No2ID
campaigners is the ‘audit trail’ that will be
built up by using an ID card. According
to the Identity Cards Bill, up to 49 differ-

ent pieces of information can be stored
on the Register. This will include: “par-
ticulars of every occasion on which
information contained in the individual's
entry has been provided to a person; par-
ticulars of every person to whom such
information has been provided on such
an occasion, and, other particulars, in
relation to each such occasion, of the
provision of the information.” In essence,
this means that every time anyone checks
your ID, for instance if you spend more
than a certain amount of money, it will be
recorded in the Register, leading to a
detailed diary of your life.

Privacy campaigners fear that many
people throughout the country will be
able to access your records.The Identity
and Passport Service has estimated that
up to 265 government departments and
44,000 accredited “private sector organi-
sations” will be able to use the National
Identity Register to verify your identity.
However, the government’s website on
identity cards expressly states that “pri-
vate sector organisations will not be able
to check your identity against the
National Identity Register (NIR) with-
out your consent.”

If the ID card becomes essential for
most activities of life, losing it will be
very problematic. Andrew Watson argues
that “if you lose it, your life will stop… If

you don’t actually have it, you won’t be
able to do anything. It will essentially
become a licence to live.”

Criticising the plans to make ID cards
compulsory, the Conservative MP Peter
Lilley noted that “failure to notify a
change of address means a £1000 fine
and failure to register means a £2500
fine.” Both Lilley and Watson feel that
making the ID cards compulsory is tanta-
mount to criminalising people.

John Daugman counters this argu-
ment, reminding us that “the theory of
the Liberal State, dating back to 17th
and 18th century philosophers like
Hobbes, Locke and Rousseau, envisions
a ‘social contract’ that we all have
implicitly signed up to. It asserts a quid
pro quo exchange of freedoms and duties.
It is difficult to see how any social, pub-
lic, or political good, is served by contin-
uing to use unreliable methods of per-
sonal identification, which facilitate
fraud and the harming of citizens, when
reliable automatic technologies of iden-
tification do now exist.”

To take a broader perspective, databas-
es like the National Identity Register can
be seen as a step, albeit a small one,
towards the Orwellian surveillance state,
in which the government and other
authorities keep tabs on everything that
the citizens do. Consider, for example, the
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If you don’t have 
your ID card, you won’t
be able to do anything.

It will become a 
licence to live.

- Andrew Watson

“

”

DNA Profiling
Another biometric technology that has come into increasing prominence in recent years is
DNA profiling, which identifies people based on their genetic make-up.

All humans, and indeed most other complex organisms, contain DNA, or deoxyribonucleic
acid to give it its full name, a chain-like molecule composed of billions of component parts.
DNA is the language in which our genes, the instruction manuals for building and maintain-
ing our bodies, are written.

The ‘backbone’ of the DNA molecule is made up of many copies of the same mole-
cule, namely a modified form of sugar. However, this backbone supports a sequence
of molecules called ‘bases’. Four different bases are found, generally referred to as A,
C,T and G.The precise sequence of bases running along the molecule is unique to
each individual organism, and the length of the sequence always runs into billions.

Identifying a person by their DNA sequence is therefore perhaps the most
reliable form of identification, assuming a good sample can be obtained.
Although certain essential regions of the DNA are virtually the same in every-
one, there are many other sections that vary widely. In particular, there are
sections called tandem repeats, where the same simple sequence, say ACTG,
is repeated many times over.

The problem with DNA profiling is that it takes a long time
to do, sometimes several weeks, and is expensive. It is wide-
ly used in criminal courts as a means of establishing identity,
but for day-to-day identification it is still too time-consuming
and cumbersome.

The number of times each such sequence repeats varies from person
to person, and by looking at several tandem repeats, one can build up
a profile of that individual (five copies of tandem repeat one, 356
copies of tandem repeat two…).The more tandem repeats you look
at, the more reliable your identification will be.The odds against you
making a mistake, whether a false acceptance or a false rejection, rap-
idly become astronomical.

Equinox
G

raphics



prevalence of CCTV cameras in town
centres, and the vast amount of informa-
tion stored by marketing companies
about our commercial habits. Despite the
paranoid overtones, there may be a grain
of truth in this. But, what should we do?  

In 1998, the science fiction author
David Brin published a non-fiction book
called The Transparent Society. In it he asks,
“Will technology force us to choose

between privacy and freedom?” Follow-
ing extensive descriptions of surveillance
technologies and other mechanisms for
the invasion of privacy, he concludes that
such technologies will become wide-
spread whether we like it or not. As he
puts it,“light is going to shine into near-
ly every corner of our lives”.

However, Brin actually sees the tech-
nologies as an opportunity for the public

to hold governments and corporations to
account. He asks, “Will average citizens
share, along with the mighty, the right to
access these universal monitors? Will
common folk have, and exercise, a sover-
eign power to watch the watchers?”

According to Brin, the only fair way
to implement monitoring schemes is for
everyone to have access to the informa-
tion, not just privileged individuals, such
as civil servants. In the same way that
everyone’s birth certificates are publicly
available in county records offices, our
personal details and even our audit trails
might be freely accessible. Privacy would
be lost, but equitably.

Whether the national ID card will go
ahead is not certain. Both the Conserv-
atives and the Liberal Democrats have
committed themselves to cancelling the
controversial project if they win the
next general election. Any attempt to
stop the rise of biometric technology,
however, looks like tilting at windmills.
More and more private companies and
institutions are using fingerprinting and
other methods to identify their
employees. Heathrow, Gatwick and
Manchester airports are already testing
iris recognition systems as an alternative
to passport checks.

As for the question of who should
own our personal information, the jury
is still out.

Michael Marshall is a Scientific Literature
Curator in the Sanger Institute

Lorina Naci is a PhD student in the
Department of Experimental Psychology

Peter Davenport is a PhD 
student in the Department of Biochemistry
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Centralised national databases throw
up inherent questions about privacy.
Currently, the NHS is attempting to
centralise the storage of medical
records in a single nationwide data-
base, the NHS Care Records System,
also known as the NHS ‘spine’.

The scheme is intended to make the
health service more efficient, in particu-
lar to eliminate the perennial problem of
medical records going missing in transit,
and to facilitate medical research by giv-
ing scientists access to medical records.
The opponents of the scheme argue
that “third party” access to the NHS
spine will threaten patient confidentiality.
They have organized themselves into
The Big Opt Out, a campaign whose
main objective is to ensure that patients
can opt out of the database.

The story of Helen Wilkinson, director
of the The Big Opt Out, is a classic
example of the patient confidentiality
problems feared by the campaigners.
Helen, a NHS worker for 20 years, dis-
covered that the University College
London Hospitals Trust had sent com-

puter records of every hospital medical
treatment that she had received to a pri-
vate company, McKesson, which holds a
mass of NHS records. Under the Data
Protection Act, Helen asked to see her
records and discovered that she had
mistakenly been labeled as an alcoholic.

According to Section 10 of the Data
Protection Act a person for whom “the
holding, storing and processing of my
personal and clinical details is likely to
cause substantial and unwarranted dis-
tress” can be exempted from providing
their personal and clinical details.
Although reassured by John Hutton, for-
mer Health Minister, that her records
would not be required to be on the
NHS database, Helen was told repeat-
edly by NHS workers that her records
would go on the hospital database if she
were to attend an NHS hospital. Conse-
quently, she has decided to remain non-
registered with the NHS and is left with-
out medical care, apart from seeing her
GP as a non-registered patient.

www.thebigoptout.org

What is “The Big Opt Out” Campaign?

Map showing countries using or introducing biometric technologies (red) and their intended applications (blue)
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In Brief

Young and old alike were getting stuck into science during the two weeks of the Cambridge Science Festival at the end of
Lent Term.The festival started on 12 March with a discussion on whether scientists can be trusted.There were talks on a range
of topics from the history of photography to epigenetics, along with the Department of Chemistry’s ever popular explosions.
One particular highlight was Crash, Bang, Squelch, organised by Cambridge Hands on Science Society for 17 March. It
allowed children, and frequently parents, to try out over 100 experiments from all branches of science, from extracting kiwi
fruit DNA and analysing the colours in Smarties to investigating ultraviolet light. TK

Cambridge Science Festival 2007

HIV-TB ‘co-epidemic’

Humans are not the only animals that can plan for the future,
according to researchers from the Department of Experimental
Psychology at the University of Cambridge.

The scientists tested Western Scrub Jays, a colourful
American crow species. In the first test, the birds were trained
to expect breakfast in one compartment but not in another.
When allowed to move between the compartments, the jays
stored more food in the compartment where they did not
expect to be fed.

In a second experiment, the experimenters gave the jays dif-
ferent food–dog kibble or peanuts–according to which com-
partment they were in.The birds quickly learned to store the
opposite type of food in each compartment, enabling them to
feast on both in the morning.

The authors acknowledge that the birds may not necessarily be
imagining themselves the following day,‘mentally time-travelling.’

Nonetheless, the results of their experiments challenge the idea
that only humans are able to plan for the future.

The research was published in Nature on 22 February 2007.TK

Not such bird brains...

news@bluesci.org
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Experts are to come up with methods
to combat asteroid collisions with the
Earth. The Association of Space
Explorers (the professional body of
astronauts) has been advising the United
Nations on a draft treaty to combat
future threats of asteroid collisions.

The threat of an asteroid hitting the
Earth is being taken more seriously, as
large numbers of Near Earth Objects
(NEOs) have been discovered by
NASA.Currently, over 100 objects larg-
er than 700 metres across are being
tracked, but the number of NEOs
under investigation is likely to increase
in the near future as newer telescopes
allow smaller objects to be followed.

This new treaty comes in the light
of the announcement that the large
asteroid Apophis has a small probabili-
ty of hitting the Earth in 2039. The
treaty will look at procedures to adopt
in the event of an asteroid collision,
methods to prevent the occurrence in
the first place, and it will identify the
parties financially responsible for relief
efforts. One of the ideas put forward
include launching a large spacecraft
and using its gravitational field to
deflect any approaching asteroids.

Experts will meet throughout the
forthcoming year and plan to present
their findings to the United Nations
sometime in 2009. AR

Space defence
Carbon nanotubes are sheets of graphite,
one atom thick and rolled up into cylin-
ders with a diameter over 10,000 times
smaller than that of a human hair.These
structures have received much attention
over the past decade due to their novel
properties, which are of potential use in
the fields of nanotechnology, electronics
and optics. Their extraordinary strength
and excellent electrical and heat-con-
ducting qualities make them useful in a
broad range of applications from clothing
fibres to racing bicycles.

However, the present state of the art
allows scientists to grow nanotubes but
they are unable to accurately control the
structures that form. A Cambridge-led
team aims to address this problem with
their nanoscale video observations show-
ing nanotubes nucleating around minis-
cule particles of nickel.

Dr Stephen Hofmann, who is leading
the study, said:“In order to reach the full
application potential for nanotubes, we
need to be able to accurately control
their growth first.”

Attempts to film this phenomenon have
previously failed due to the microscopic
scale involved. The relative difference in
size between a nanotube and a human hair
is similar to the relative difference in size
between the same hair and the Eiffel
Tower.The team in Cambridge has over-
come this problem with X-rays and a
modified high-resolution electron micro-
scope.The resulting video sequences have
already provided a valuable insight into
how these structures can develop. BA

Nanotubes filmed

The lack of communication along with
the fierce competition in HIV and tuber-
culosis (TB) research, as well as problems
with delivering aid, were criticized in a
feature published in March in the journal
Nature Medicine. A serious interaction
between certain TB drugs with those
used to treat HIV infections reduces their
potency and causes a new condition
named IRIS (immune reconstitution
inflammatory syndrome). Careful admin-
istration of the drugs, using staggered
treatment or more expensive medicines,
can prevent this.

The weakening of the immune sys-
tem caused by HIV and the prevalence
of the TB-causing bacteria has made TB

the major killer of HIV-infected indi-
viduals. People in Africa are most at
risk, where over half of those carrying
HIV also have TB.

In 2004, the World Health
Organisation (WHO) recommended
the creation of “a joint tuberculosis and
HIV coordinating body”, and called for
all HIV patients to be screened for TB
and vice-versa.

There has been a resurgence of TB
research in recent years as new drug
resistant strains have emerged. Along
with malaria and AIDS,TB is one of the
world’s biggest killers, but it receives just
a tenth of the research budget that AIDS
and HIV research receive. CA
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The University of Cambridge boasts a
world-renowned reputation for excel-
lence in science. But do you really know
the full extent of the heritage of this great
institution? From the likes of William
Gilbert in the sixteenth century to our
most recent superstar Professor Stephen
Hawking, this book details the history of
scientific research at the University of
Cambridge spanning six centuries and
boasting more than seventy Nobel Prize
winners, which incidentally earns the
University its own section in the Nobel
Museum in Stockholm. Editors Peter
Harman and Simon Mitton take you on
a wonderful journey through the scientif-
ic minds that flourished and impressed
here in Cambridge. This collection of
chapters tells the stories of many of the
greatest scientific minds this planet has
seen. It will inspire any budding scientist
studying at Cambridge. Not only that, it
is a fascinating souvenir for anyone who
has a connection to this University.

Each chapter tackles a different scien-
tist, linking them with their collaborators
and making sense of how science has
evolved through the ideas of so many
great Cambridge minds.With accounts of
twenty-three Cambridge scientists, there

is something for everyone. Readers can
dip into any chapter to find out about
their favourite, well-known or seemingly
less-famous scientific hero. Naturally, the
book describes the work of three of the
greatest figures in the history of science,
Isaac Newton, Charles Darwin and James
Clerk Maxwell. However, it also presents
the reader with a few lesser-known fig-
ures such as Charles Sherrington and his
work on the physiology of the nervous
system, Mary Cartwright and her contri-
bution to the field of mathematics, and
Frederick Gowland Hopkins, the founder
of British biochemistry. It is not surprising
that Cambridge has nurtured such
geniuses when you consider that
Frederick Gowland Hopkins lectured a
later great mind in Joseph Needham, and
Mary Cartwright attended lectures by the
mathematicians Hardy and Littlewood
before developing her theorem.

In short, this book is a delightful collec-
tion of accounts that will interest all kinds
of readers, from the scientifically-minded to
those simply inspired by the achievements
of so many great minds from the past.

Beth Ashbridge is a graduate student in the
Department of Chemistry

Book Reviews

Edited by Peter Harman and
Simon Mitton (Cambridge
University Press, 2002, £17.99)

Reviewed by Beth Ashbridge

According to Malcolm Longair, the con-
cept of steady state cosmology was
inspired by an evening at a Cambridge

cinema in the mid 1940s. Fred Hoyle,
Hermann Bondi and Thomas Gold saw
The Dead of Night, a horror movie con-
sisting of four apparently unrelated ghost
stories “with the interesting property that
the end of the fourth story connected
unexpectedly with the beginning of the
first, thereby setting-up the potential for a
never-ending cycle.” When the gentle-
men returned to Bondi’s rooms at Trinity
College, Gold is reported to have sud-
denly turned to his colleagues and asked,
“What if the Universe is like that?”
These three Cambridge scholars may
have been B-grade movie connoisseurs
but they also happened to be first-rate
astrophysical cosmologists.

The Cosmic Century claims to be
about the history of astrophysics and
cosmology. However, the real story
centres on the initially awkward pairing
of traditional astronomy and theoretical
physics, and the gradual evolution of
this relationship into a thoroughly pas-
sionate and productive love affair dur-
ing the second half of the twentieth
century. Longair’s enthusiasm for his
subject is infectious and the reader is
swept along by a narrative that is just as
concerned to describe its scientific
superheroes as it is to explicate their
findings. It tells the story of brilliant
men and women from all around the

world who overcome a variety of intel-
lectual, institutional and technological
difficulties in order to discover what
stars are made of, how old the universe
is and whether Einstein got it right.

Longair provides his reader with a
coherent account of the important
investigative roles played by stellar pho-
tography, radio astronomy, space tele-
scopes, spectroscopy and quantum
mechanics. He offers explanations of
phenomena like black holes, neutron
stars, supernovae and galactic rotation
but also points out that “we do not
understand the nature of about 95% of
the material which drives the large-scale
dynamics of the Universe.”

At this point, a word of warning is in
order. This book is not an easily
digestible popular-science primer. It
contains considerable specialist jargon,
lots of graphs and many sections that rely
on mathematics to elaborate complex
theoretical issues. I enjoyed it but I must
confess that it has left me wondering
about weird things like temperature fluc-
tuations in cosmic background radiation.
Perhaps I’ll stumble upon an explanation
for this the next time I tune in to an
episode of Neighbours.

P.A. Basile is a gradate student in the 
Faculty of English

Written by Malcolm Longair
(Cambridge University Press,
2006, £35)

Reviewed by P. A. Basile



Shrimp is probably among the most
sought after and valued seafood. It
accounts for 20% of the income gen-
erated by the global fishing industry.
Shrimp available to the consumer is
either wild-caught or cultured and
reared on shrimp farms.The majority
of the world’s shrimp is captured by a
fishing method called shrimp trawl-
ing. A shrimp trawler drags a conical
net from its stern along the sea floor.
The net has a wide gaping mouth
that tapers backwards, with the net
mesh also decreasing in size in the
same direction. The net thus has the
smallest mesh size at the end called
the bag-net, where the catch accumu-
lates. However, a net designed for the
capture of creatures as small as
shrimp is unlikely to miss anything
that crosses its gaping mouth. For
obvious reasons, shrimp trawling
results in the capture of extraordinar-
ily large numbers of other species as
well. These non-targeted or inciden-
tally caught species are commonly
referred to as bycatch.

Most fishing operations result in
bycatch, with levels varying from very
high in large-scale industrial fisheries to
very low in small-scale traditional opera-
tions. However, the highest levels of
bycatch recorded from any fishery are
associated with trawl fishing. Shrimp

trawlers are known to catch over 400
non-target species, with as high as 20 kg
of bycatch being caught for every 1 kg of
shrimp. Species caught can be as small as
shrimp themselves and include creatures
such as molluscs (clams, or snails), bigger
creatures like echinoderms (sea urchins
and starfish) and other crustaceans (man-

tis shrimp, crabs). A diverse array of fish,
from tiny anchovies to large sharks and
everything else in between, are also often
captured by the nets.

Most shrimp trawling takes place in
highly productive, shallow coastal areas.
These areas include diverse and often
highly sensitive marine habitats such as
sea-grass meadows, coral reefs and soft
bottom ecosystems. They are extremely
important because they function as
breeding grounds and nurseries for sev-
eral marine species. Trawl catches often
include large quantities of cephalopods
eggs, gastropods and fish fingerlings,
which severely hampers recruitment
(the number of juveniles becoming
adults). Trawling gear is known to per-
manently alter benthic habitats and is
considered the marine equivalent of
clear-felling forests.

Besides this seafood potpourri of lower
life forms and fish, which generally con-
stitute the highest proportion of the
bycatch, trawlers have gained notoriety
for the capture and killing of endangered
species such as dolphins, sea turtles and
sea snakes.These species have undergone
a range of morphological and physiolog-
ical adaptations that have equipped them
for marine survival. For example, com-
pressed bodies and paddle shaped tails in
sea snakes, flippers in turtles and tail
flukes in dolphins help them swim effi-
ciently. Sea snakes and sea turtles possess
salt glands to excrete excess salt and thus
maintain their osmotic balance with sea
water. Many of the above-mentioned
creatures also possess incredible breath
holding capacities. However, like all
other reptile or mammal species, these
marine species do require air to breathe
and have to surface to do so. Being
trapped in a trawler’s net, which can be
submerged for extended periods of time,
causes high stress levels to these marine
species and, in their attempt to escape,
causes them to drown.They are particu-
larly vulnerable to recently introduced
commercial fishing operations such as
shrimp trawling, and their populations
are very likely to succumb to an increase
in fishing activity (see box).

Trawlers have received most criticism
for the high levels of bycatch they dis-
card in these operations. In a typical

trawling operation or ‘trawl’ the net is
cast, towed behind the vessel along the
sea floor for several hours and then
hauled. Because of the extended tow
duration, a high proportion of the catch
is composed of dead or dying organisms.
Once aboard, the catch is manually sort-
ed, where the commercially important

target catch such as shrimp, squid, crabs
and fish is retained while the remaining
bycatch, which often constitutes the
highest proportion of the haul, is dis-
carded. The latest discard statistics pub-
lished in 2005 by the Food and
Agriculture Organization suggest that
shrimp and finfish trawl fisheries
account for over 50% of the total esti-
mated discards, while representing 22%
of the total landings. This said, tropical
shrimp trawl fisheries have the highest
discard rate and account for 27% of the
estimated discards. When trawling first
began, the discard of everything not
deemed commercially important was
the norm. However declining catches, a
result of over-fishing, and their conse-
quent impacts on artesian fish workers
have led several governments and organ-
izations such as the United Nations to
invest in strategies that will help reduce
bycatch levels.

In many countries in South and
Southeast Asia, trawlers now sell a large
proportion of their bycatch to tradition-
al fishermen who segregate their catch
into various categories before selling it to
local or distant domestic markets.
Moreover, a bycatch category of low-
value marine species, ‘trash fish’, which
would have been discarded in the past,
has in recent years found a use in the
aquaculture and the poultry industries.
Most countries in South and Southeast

luesci12 Easter 2007

Aaron Savio Lobo examines the declining fishing communities of Southeast Asia
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Asia have reduced their discard levels sig-
nificantly, finding a use for almost every-
thing in the haul. Countries such as
Norway, Iceland and the Faroe Islands
even have a ‘no discards’ policy.

Have the new policies of proper
bycatch utilisation actually helped miti-
gate over-fishing or is this unsustainable
business beyond our control? The Bay of
Bengal and surrounding countries have
witnessed a dramatic increase in the
number of aquaculture farms. These
farms receive a steady supply of cheap
feed from the trawlers.With many of the
commercially important species at
abysmally low levels, many are predicting
the collapse of this business. However,
trawlers continue to fish for the revenue
they earn from this low-value feed.This
has a range of serious implications as it
means that such mechanised operations
will continue until there is little or noth-
ing left to fish.

It is not just the marine habitats and
their marine species that have suffered at
the hands of shrimp trawling.Thousands
of small-scale artesian fishermen around
the world have lost their source of liveli-
hood since the advent of shrimp trawling.
Most artesian fishing communities are
known to possess a profound knowledge
of the sea and view its resources as finite.
They have long instituted their own fish-
ing regimes by which they harvest their
resources in a sustainable manner. Their
operations are small-scale and net-selec-

tive resulting in low discard levels. This
sharply contrasts with trawling and other
large-scale, mechanised forms of fishing
that are only motivated by immediate
capital gains. Unlike artisans, trawlers
regard the sea as an open access resource,
often fishing illegally in areas reserved for
artesian operations. Thus, trawlers often
damage the nets of these local fishermen,
severely depleting their resources. In
South Asian countries, besides being the
main source of income, fish constitute a
major source of protein. Thus, trawlers
not only cost many of these coastal com-
munities their livelihoods, but they are
also leading to widespread protein depri-
vation and starvation.The Bay of Bengal,
along the east coast of India, once sup-
ported a beautiful and diverse throng of
artesian craft and gear, each region spe-
cialising in their own unique and sustain-
able fishing practice.The introduction of
mechanisation destroyed most of these
operations as the fishing areas became
increasingly depleted. Many of these fish-
ermen now fish simply to feed their fam-
ilies. Others have given up fishing alto-
gether and some even have to work on
the same trawlers responsible for the loss
of their livelihood.

The ecological and socio-economic
impacts of industrial fisheries have been
discussed for a very long time. However,
a paper recently published in Science has
created a stir on an international scale. A
group of scientists led by Boris Worm

analysed trends in fish catches from all
major coastal and marine regions of the
world. Their predictions revealed that if
we continue to plunder and pollute our
marine ecosystems at the present rate, we
are likely to face a global collapse of all
commercially exploited marine species
by the year 2048.

So are we too late after all? Hopefully
not.Their paper has an underlying mes-
sage of hope.Their analysis suggests that
if we act fast and mend our unsustain-
able ways, these trends are still reversible
and the recovery of biodiversity is still
possible, at least on local and regional
scales. However, this can only be
achieved by efficient and strict manage-
ment and judicious harvesting of
marine resources.

As consumers, we share considerable
responsibility for eradicating unsustain-
able fishing activities such as shrimp
trawling. By choosing what we eat and
avoiding products like shrimp, we can
help to ensure the continued availabili-
ty of marine resources. Changing
behaviour is the hardest step of all, but
if governments act promptly to alert the
population to the urgency of this prob-
lem, we may be able to prevent the
impending collapse of the fishing indus-
try by 2048.

Aaron Savio Lobo is a PhD student at the
Evolutionary Ecology Group of the

Department of Zoology
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Orissa, a state on the east coast of India, is the largest nest-
ing beach for the Olive Ridley sea turtle (Lepidochelys olivacea).
Every year approximately 200,000 turtles come ashore to lay
their eggs in the span of a few nights, a phenomenon popular-
ly known as ‘Arribada’. The turtles congregate in shallow
waters to mate before they come ashore to nest.

Gahirmata is the largest nesting beach along Orissa’s coast.
It is a protected marine area and this means that mechanised
fishing is prohibited along this part of the coast.The area also
supports highly productive fishing grounds and without strict
controls in place, illegal fishing goes unchecked. During the
nesting season trawlers incidentally catch and kill thousands

of these turtles. 5000-10,000 dead turtles float ashore each
year. It is known that over 100,000 turtles have succumbed to
these commercial fishing operations in the last 10 years in
Orissa alone. Worldwide estimates suggest that 150,000 sea
turtles succumb to mechanised fishing activities each year. Sea
turtles that have survived on earth for over 110 million years
are succumbing to mechanised fishing activities such as
shrimp trawling, a process which is less than 100 years old. Sea
turtles are long-living reptiles and take 30 to 50 years to reach
sexual maturity. Thus, if commercial fishing continues to
result in such high levels of incidental mortality, they will
soon be extinct.

Of  Turtles and Trawlers -  A Case of Orissa’s Olive Ridley Sea Turtles

Left: A turtle in its natural environment. Right:Turtles caught by shrimp nets.
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Surface science underpins a multitude
of technological applications and fun-
damental processes. Surface properties
govern many of the properties of
materials around us, ranging from
everyday macroscopic effects, such as
friction, to the microscopic quantum
effects that control nanotechnology,
catalytic activity and the behaviour of
electronic devices. Surface scientists,
including those here in Cambridge, are
constantly developing new techniques
to gain detailed information about the
characteristics of surfaces, and to
understand just what happens as two
atoms pass each other by.

How molecules interact with surfaces
is a question which is central to much of
the chemical industry.This is because the

action of catalysts, chemicals which speed
up the progress of a chemical reaction,
first requires the reacting molecules to
attach to the surface of the metal catalyst.
This is known as heterogeneous catalysis,
a chemical reaction in which the catalyst
is in a different state of matter to the reac-
tants. Catalysts are integral to the synthe-
sis of chemicals such as ammonia and-
methanol, and the reduction of noxious
emissions from car exhausts.

To discover how and why processes like
these catalyst reactions occur we need to
perform very precise experiments under

strictly controlled conditions. For exam-
ple, we would use a single crystal of metal
catalyst to find the exact location of the
reacting atoms, and would perform the
experiment in a vacuum to avoid the
interaction of atmospheric gases. We can
also use the experimental techniques of
surface science to explore the conducting
properties of the semiconductors, which
are so important in all electronic devices.

Surface science is an interdisciplinary
field, concerning both the physical and
chemical aspects of surface behaviour, as
well as extending towards materials sci-
ence. We use a combination of experi-
mental and theoretical techniques to look
at both the structures of surfaces and the
motion of the molecules found there.To
understand the dynamics of a molecule
on a surface, it is useful to know the ener-
gy it has at each position on its route
across the surface.A reaction will tend to
go from high potential energy to low
potential energy. Finding the potential
energy distribution experienced by the
molecule may be approached computa-
tionally or experimentally.

Experimental surface science tech-
niques typically use a test particle, known
as a probe, to study surface molecules.
Some experiments use a beam of elec-
trons as the probe particles.The scattering
of the electrons can be used to form a dif-
fraction pattern, which indicates struc-
tures on the surface.Alternatively we may
look at the energy change of the elec-
trons associated with the scattering.
Scanning probe microscopy is also used
in surface studies, where a very fine tip
systematically scans a surface in a grid
pattern producing an image of its profile.

The tiny length- and time-scales over
which surface processes occur mean they
are particularly difficult to study experi-
mentally.The traditional ‘real-space imag-
ing’ techniques of surface science are lim-
ited to framing rates of milliseconds at

best, in effect taking a snapshot of the sur-
face every one thousandth of a second.
However, the Surface Physics Group at
the Cavendish Laboratory has recently
developed a device which improves the
time sensitivity a thousandfold. Called a
helium-3 spin-echo spectrometer, it
allows researchers to study processes that
occur on time-scales of a nano- to a
picosecond (one thousand-billionth to
one billion-billionth of a second).

This device allows us to study the true
dynamics of the surface particles on time-
scales that are characteristic of two atoms
passing each other by. Thus, measure-
ments can be made of the transport of
molecules across the surface, as well as
vibrations of the molecules on the sur-
face.We can track the complete path of a

molecule, rather than guessing the route
it takes between consecutive snapshots. It
is this process, the transfer of energy
between the passing molecules and the
surface, that manifests itself on macro-
scopic scales as friction.

The working of the new spectrometer
depends on a property of the helium
atoms known as spin, which can be used
as a label of energy.We can think of spin
as an arrow that can rotate, rather like a
compass needle. As with a compass nee-
dle, the spin will rotate in a magnetic
field. At the start of the experiment, a
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magnetic field is used to align the spins of
all of the atoms, so all the individual com-
pass needles point the same way.

The beam of atoms is then bounced off
the sample. If a change of energy occurs
during this collision, the direction of the
spin arrow will be changed through a
small angle, the size of which depends on
the magnitude of the energy change. So,
by using a second magnetic field to find
the spins of the scattered atoms, we can
measure the energy exchange that
occurred at the surface.The idea is simi-
lar to that used in MRI scans to produce
images of the internal organs and thereby
diagnose diseases.

Helium scattering also has several
important advantages over electron scat-
tering techniques. The helium beam is
inert (non-reactive) and does not damage
the sample. It is also specifically sensitive
to the surface, as it does not penetrate to
the bulk of the sample beneath.

The spin-echo team has begun meas-
urements on a wide range of systems,
from simple atoms and molecules on sin-
gle crystals of metals, to larger molecules
and transport processes on nanostruc-
tured surfaces. Recent experiments have
used the improved resolution available

with the spectrometer to solve several
controversial surface systems. For exam-
ple, they took measurements of the diffu-
sion of carbon monoxide on copper.This
is a simplified model of a catalytic system.

What was revealed was a surprisingly
uniform potential energy, and a signifi-
cantly slower rate of diffusion than had
previously been assumed.

Another system the group has studied
recently is the motion of benzene, a
molecule formed of six carbon atoms in
a ring, on a graphite surface, another
form of carbon. Carbon-related systems
are very topical due to the recent
explosion of interest in applications of
structures such as carbon nanotubes.
The experiments the group performs
could help engineers predict how the
new nanomaterials will perform in
their many applications. These include
sportswear, space suits and even propos-
als for a ‘space elevator’!

The focus of the team falls into two
main areas. Firstly, experimental measure-
ments of the energy of the surface at dif-
ferent points, known as the energy land-
scape, can be used to test theoretical and
computational predictions, which might
not always be reliable.The second aim is
to study atomic-scale energy transfer and

friction processes, a rapidly emerging
field known as nanotribology.

The unique scope of the spin-echo
instrument is also forming a focus for a
series of new international collabora-
tions. By working with other laborato-
ries that use more traditional techniques
or investigate the large-scale properties
of materials, we can link surface physics
with materials science and even
nanoscale engineering.

Our increased understanding of sur-
faces can be applied to fields ranging
from the growth of semiconductors, the
development of new catalysts, the
understanding of how nanostructures
can be built by self-assembly, and even
the microscopic origins of friction and
wear. Doing this, whilst continuing to
investigate fundamental physics with
applications to surface chemistry, pres-
ents a wealth of exciting new opportu-
nities across this field of research.

Dr Holly Hedgeland is a postdoc in
the Department of Physics 
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Schematic diagram illustrating the spin-echo
principle. A helium-3 beam is produced in a
standard helium beam source and then spin
polarised in a strong magnetic field. The
polarised beam is passed through a solenoid
field, which causes the spins to precess
around the beam axis, before scattering
from the sample. The scattered beam is
passed through an identical but reversed
solenoid to unwind the spins, before an
analyser focusses the beam into a mass-
spectrometer detector. The accumulated
phase-shift of the beam will reflect any ener-
gy change during scattering at the sample.

The Helium-3 Spin-Echo
Technique
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Despite the advances of twenty-first-
century medicine, the world is still
plagued by infectious diseases. These
are transmitted by any one of numer-
ous pathogenic bacteria, viruses, pro-
tozoa and micro-organisms.Yet one of
the most recent epidemics in Britain,
variable Creutzfeldt-Jakob disease
(vCJD), was not caused by any of
these agents. Instead, the mysterious
culprits of this disease were found to
be prions, short for proteinaceous
infectious particles. They are made
solely of protein, making them unlike
any other pathogenic agents.
Furthermore they can bring about dis-
astrous effects in the body.

Cellular prions are a type of protein
made in the brain. Normally, they exist as
soluble, harmless molecules. Their exact
function is still unknown.What has been
discovered, however, is that an unknown
change can trigger prion proteins to mis-
fold. This misfolding alters the entire
structure of the prion, making the parti-
cles insoluble and resistant to proteases
that are produced by the body in order to
destroy them. In addition, these protease-
resistant particles are highly infectious.
Any normal prion proteins that come
into contact with the infectious prion also
adopt the same, misfolded structure. This
results in an accumulation in the brain of
misfolded, pathogenic prion particles.

Prion diseases result from damage to
the brain caused by the accumulating
infectious prions, triggering symptoms
such as painful sensory perception,
dementia, twitching and eventually
death. The prion particles form aggre-
gates, creating large fluid-filled holes in
the brain tissue. It is these characteristic
holes that give prion diseases their name:
transmissible spongiform (sponge-like)
encephalopathies (brain diseases), TSEs.
The most common human TSE, vCJD,
has claimed more than 160 lives.

Infectious prions are the only known
case of pathogenic proteins that are both
infectious as well as self-propagating. In

addition, they seem to be able to cause
severe illness despite being simple protein
molecules. This means that as proteins,
they lack any of the information normal-
ly encoded in a pathogen’s DNA or
RNA about how to invade and divide
within the host.A veil of mystery still sur-
rounds prions and the exact way in
which they replicate, cross the blood-
brain barrier, and how one strain can
infect a range of different species.

It was in the 1960s that investigators
first found that the preparation of TSE
infectious agents appeared to lack nucle-
ic acids. Tikvah Alper suggested that the
agent was a protein.At that time this idea
was met with complete disbelief as all
other pathogenic agents were known to
contain nucleic acids. Moreover, the vir-
ulence of these pathogens relied com-
pletely on their genetic information.
Even viruses, the smallest pathogens, con-
tain their own nucleic acids.

The intriguing nature of the prion pro-
tein, which defied the central dogma of
biology that information only ever flows
from DNA to RNA to protein, inspired
researchers to dedicate their academic
careers to studying prions. One of these
people was Stanley Prusiner, who was
awarded the Nobel Prize in Physiology
or Medicine in 1997 for his work on
prion proteins. Three decades of investi-
gations, pursued most notably by
Prusiner, resulted in the wide acceptance
of the ‘protein-only hypothesis’. This
hypothesis states that prion diseases are
caused by the abnormal prion protein
alone.The protein is necessary and suffi-
cient to cause the disease.

Nevertheless, the purified, misfolded
prions have not yet been successfully used

to transmit the disease.Therefore, we still
need to demonstrate that prion proteins
are sufficient to cause TSEs. Koch’s postu-
lates, a set of criteria traditionally used to
characterise a new disease, describe what
must be done in order to prove that a cer-
tain organism, or agent, causes a particular
illness. One of these necessary steps is to
induce disease in a healthy organism using
just the putative disease-causing agent.

The inability of researchers to fulfil this
criterion for prion proteins has generated
another theory, that TSEs are actually
caused by unconventional viruses, with
the prion protein being just a part of the
virus. Two hypotheses currently support
this theory, the slow virus hypothesis and
the virion hypothesis.They both postulate
the existence of nucleic acid, which they
claim is necessary to cause prion disease.
Yet,despite still not being formally proven,
all the evidence suggests that the ‘protein-
only hypothesis’ is really the correct one.
No nucleic acid has ever been consistent-
ly found with prion proteins, despite
sophisticated detection techniques.

vCJD, the strain of prion disease that is of
most concern to scientists, is proposed to be
a human-adapted version of bovine spongi-
form encephalopathy (BSE). Scientists

believe infectious particles were transferred
from cattle to humans through consump-
tion of infected meat. Unlike most other
prion diseases, which affect elderly people
in a similar way to non-transmissible dis-
eases such as Alzheimer’s, vCJD also affects
young people. It is also distinguishable by
the fact that aberrant prion particles are
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The normal (left) and misfolded (right) prion structure

found in other tissues apart from the brain,
such as blood, tonsils and appendices.This
opens up new ways of transmission among
the entire population, through organ dona-
tion as well as via the blood.

The media furore surrounding vCJD
and BSE has diminished since the time of
the first BSE case in 1986. The results of
studies predicting the number of people
that would die from the vCJD epidemic
ranged from several hundred people to
over ten million people. Even though it
appears that this epidemic is dying out,
further studies have found that the disease
can be carried asymptomatically and
undetected for up to 40 years. Infected
people may only now be developing
symptoms, or may still be unaware that
they carry the disease.

One of the great dangers of vCJD is its
ease of transmission. Already proposed to
have been passed to humans through
infected beef, vCJD has many other, less
well-known routes from host to host.
Blood transfusions have been known to
allow transfer of vCJD from an infected
donor, which may happen if leukocytes, a
type of cell that can harbour the protein,
are not removed. Other methods, such as
the administration of contaminated
growth hormone, have been responsible
for 142 new cases of vCJD. Surgical
instruments themselves may also inadver-
tently transfer the disease from patient to
patient. The protease-resistant nature of
prions makes them very hard to destroy,
so that standard sterilisation techniques
may not be sufficient to remove all traces
of the infectious particles.

Eager to find out exactly how infec-
tious prion proteins spread between peo-
ple, researchers have uncovered a genetic
link to TSEs.They have shown that vCJD
only appears to affect people that have a
particular allele of the human prion gene.
This prion gene makes the specific prion
protein that is converted to a misfolded
form following vCJD infection.The two
copies of the prion gene in those vulner-
able to vCJD both encode a methionine
at position 129 of the prion amino acid
sequence. In contrast, people that seem
resistant to vCJD have copies with the
amino acid valine at this position. These
people either do not catch the disease at
all, or develop symptoms more slowly.

Up to 40% of the population in the UK
is estimated to have the methionine sus-
ceptibility alleles on the human prion
gene.This represents another worry con-
cerning the potential ease of starting a
new vCJD epidemic. All cases of vCJD
have been in people containing two
copies of the susceptibility allele.The evi-
dence suggests that having such a mutant
allele may predispose a person to a TSE,or
make them vulnerable to infection.

With so little still known about prions,
preventing and treating the disease is a
huge obstacle. In particular, scientists need
to know how to stop the spread of TSEs,
whilst hospitals must adopt rigorous proce-
dures to prevent contamination. However,
in order to do this we first need reliable
diagnostic techniques that can detect infec-
tion before the onset of clinical symptoms.
This would also allow potential therapeu-
tic agents to be administered before the
changes in the brain become irreversible
and inevitably fatal. However, at the
moment there are no accurate methods of
detecting TSEs. Even the tests approved to
detect disease after death may not be sensi-
tive enough to detect pre-clinical disease in
cattle. This may result in the inclusion of
meat from infected cattle in human food,
allowing continued transfer to humans.

Vaccination has been successfully used
to control many diseases that would other-
wise cause serious threat to human popu-
lations. There is currently no vaccine for
vCJD, though this would be a useful
means of lowering the number of suscep-
tible people. vCJD is an ideal candidate for
vaccine development because there is only

a single causative agent.This is important
because we lack effective vaccines for most
of the pathogens that show strain variabil-
ity. Recently, recombinant prion protein
mixed with heat-killed bacteria was used
to immunize mice pre- and post-infec-
tion. In both cases, the onset of disease was
delayed, more so in the mice immunized
prior to exposure to the prions.

The development of drugs effective
against prion proteins is another means of
fighting vCJD.Although various chemicals
have been identified that inhibit prion
propagation in vitro and in animal models,
their behaviour in humans is still
unknown. Widespread use of such prod-
ucts may be another step towards a suc-
cessful prevention of vCJD spread among
humans. Scientists have now developed a
disinfectant called Prionzyme, an enzyme
that is able to digest the pathological pri-
ons. It can be used effectively for the ster-
ilization of surgical instruments in hospi-
tals and the sanitization of meat-processing

equipment, as well as for the safe disposal
of prion-infected tissues. Prionzyme will
hopefully aid in reducing transmission of
vCJD, whilst also being less dangerous to
humans than the chemicals used so far.

Although investigated since the mid-
twentieth century, prions remain every bit
as mysterious. How have these diseases
been spread between species? What trig-
gers the prion structure to misfold? What
is the function of the normal, uninfectious
prion? These are just some of the questions
that still await an answer. Not only do
prion diseases challenge our traditional
model of a pathogen, the lack of effective
detection, prevention and treatment makes
TSEs a silent but very real threat.

Mico Tatalovic is a PhD student in the
Department of Zoology
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DETECTION PRE-MORTEM
Problem: no immune response or nucleic acid to detect
Clinical diagnosis – detection based on disease symptoms
Brain biopsy – to search for prion proteins in the brain
PREVENTION
Problem: no effective vaccine available yet
Trials in mice of new vaccine (see text)
Prionzyme treatment to sterilize medical instruments
TREATMENT
Problem: no method exists to inhibit prion propagation
Suramin – proven to be effective in mice
Quinacrine – toxic to humans at effective dosages
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We all know that Cambridge is a stim-
ulating and dynamic place with an
incredible history of scientific and
technological achievement. If the
University of Cambridge were a coun-
try, it would come an incredible third
in the Nobel Prize rankings, lagging
behind only the US and the UK.What
are the reasons for this success?
Clearly the talent of its researchers is a
major contributing factor, but just as
important is a spirit of innovation and
motivation, of finding a novel solution
to a problem, and following it through
to completion.With the advent of the
high-tech sector, the Cambridge-based
start-up has enjoyed significant success
in recent years.

In 1970, Trinity College opened the
Cambridge Science Park, which now
hosts over 90 companies. Some were spun
out of University research and others
were attracted to the area by the pool of
talent the city and the University provide.
The St. John’s Innovation Centre, opened
in 1987, plays a similar role. A virtuous
circle of investment and innovation has
followed, and the region, often known as
the Silicon Fen, includes $1 billion worth
of home-grown success stories. These
include ARM, whose processors control
over 75% of the world’s mobile phones as
well as all iPods and GameBoys, and CSR,
which provides over half of all Bluetooth
chips worldwide. In 2004, nearly a quarter
of UK venture capital and one tenth of
EU venture capital was invested in the
Silicon Fen, which in turn contributes
more than £50 billion and over 150,000
jobs to the UK economy. The vibrant
presence of these businesses also ensures

that we do not suffer from the brain drain
that blights many university cities, where-
by students leave upon completing their
qualification.The senior bursar of Trinity
College at that time, Dr John Bradfield,
was knighted this year for kick-starting
this so-called ‘Cambridge phenomenon’,
by opening the Science Park.

But where innovation is concerned,
businesses cannot afford to rest on their
laurels. ARM, CSR and a raft of smaller
companies have established a reputation
for the area and fuelled immense eco-
nomic growth. However, to maintain this

in the face of highly motivated global
competition, further success stories are
required.Who will provide the next tech-
nological breakthrough to drive the
Cambridge economy and how will this
breakthrough be delivered to consumers?
This is the question that every investor,
every researcher, and every keen follower
of technology seeks constantly to answer.
In Cambridge’s case, the answer is often
provided by the University itself.

Arguably, the most exciting innova-
tion to come out of the University in
recent times is plastic electronics.
Imagine a screen that you can fold up
and put in your pocket like a piece of
paper. This potentially world-changing
vision is less than two years away from

realisation thanks to research headed by
Professor Richard Friend. With col-
leagues at the Cavendish Laboratory, he
developed screens using thin film tran-
sistors (TFTs) fabricated on a flexible
plastic substrate rather than rigid glass, to
create bendable ‘electronic paper’. Spun
out of the University in 2000, his firm,
Plastic Logic, recently raised $100 mil-
lion of venture capital funding in order
to build the world’s first manufacturing
plant for plastic electronic devices, based
in Dresden, Germany. Its initial products
will be durable, flexible screens no
thicker than a credit card. The ultimate
vision is a world of ubiquitous electron-
ics integrated into places where tradi-
tional silicon is inappropriate, such as
clothing, packaging and soft toys. Only
our imaginations will limit applications
of this novel technology. The most
evocative of these applications revolve
around clothing and are predicted to
contain everything from body monitor-
ing equipment to instructions for intel-
ligent washing machines. In 2005, the
Harvard Business School Alumni Club
named Plastic Logic as one of the top
ten companies most likely to change our
world in the next five years. Perhaps the
time-scale is ambitious, but in any other
respect it is difficult to argue against.

Another recent technology being
developed in Cambridge is ultra-wide-
band (UWB). UWB allows improved
wireless communication by transmitting
pulses of very short duration spread across
a very wide spectrum of frequencies. In
practice, this leads to high data rates (in
excess of 100Mbps) coupled with low
power consumption and negligible inter-
ference with existing communications,
despite operating in the same bands.
Strict regulations to avoid interference
confine the current applications of UWB
to short-range and typically indoor usage.
Despite this, UWB’s high data transfer

rate is quickly leading to wireless versions
of high-bandwidth devices, such as mon-
itors, video cameras and printers.

Prominent Cambridge companies
using UWB technology include Artimi
and Ubisense, both founded by senior
members of the University’s Computer
Laboratory, including Jack Lang and
Professor Andy Hopper. Artimi designs
low-cost UWB chips used in digital cam-
eras, MP3 players and mobile handsets. It
follows ARM’s business model of licens-
ing its designs to manufacturers rather
than managing its own fabrication plants.
Ubisense develops precise real-time loca-
tion systems. It will install sensors in a
building to detect mobile tags, typically
carried by people or goods, to within
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30cm accuracy. The precursor to
Ubisense’s systems, the Active Bat, which
has ultrasound rather than UWB, and
thereby achieves higher accuracy but
requires line-of-sight infrastructure, may
still be found in the Computer
Laboratory in Cambridge. Most exciting-
ly, the combination of plastic electronics
and UWB may well make non-invasive
ubiquitous computing (ubicomp) a reali-
ty, creating a world in which computers
are embedded into the environment and
are made, according to pioneering ubi-
comp researcher Mark Weiser, “literally
visible, effectively invisible.”This is a bur-
geoning area in which Cambridge is set
to become a world leader.

A recent high-profile success story
illustrating Cambridge’s expertise in the
biological sciences, and in particular
bioinformatics, is DNA analysis outfit,
Solexa. It was founded in 1998 by
Cambridge chemists Dr Shankar
Balasubramanian and Dr David
Klenerman, and recently sold to US-
based Illumina for $600 million. Solexa
originally hit the headlines for develop-
ing the first system to generate more than
one billion bases of data per DNA
sequencing run. With every increase in
sequencing throughput, we come ever
closer to the era of personalized medicine
and towards better treatments for geneti-
cally-influenced diseases. Recognizing
the vast opportunities in this field, the
University has introduced a master’s
course in Bioscience Enterprise. In addi-
tion, bioinformatics components have
been introduced into numerous under-
graduate courses, including engineering
and computer science.

Crucial to note is that innovation is by
no means confined to senior researchers.
Often a PhD student will find his or her
research lends itself, with only minor
adjustment, to marketable applications,
or an undergraduate will have a great
idea but not the confidence to follow it
through.The student society, Cambridge
University Entrepreneurs (CUE), runs
competitions to eke out the best busi-
ness ideas and present them in front of
investors.These businesses have gone on

to raise over $22 million collectively.
They include Margo Technologies,
which markets a technique developed at
the Engineering Department, to
increase audio quality using correlation
between channels, and Owlstone, a
chemical sensing company, cited by
Science Minister Lord Sainsbury as a

role model for enterprising UK stu-
dents.A further example is Splashpower,
developer of a pad that uses electromag-
netic inductive coupling to power any
compatible device placed upon it. All
three were set up by Cambridge post-
graduates and recent graduates and have
since raised significant funding. In the
2006-7 CUE £1k Business Ideas
Competition, bioscience companies
enjoyed particular success. Amongst the
winners were proposals, all submitted by
students, for environmentally friendly
pest control, nanotechnology-driven
wound recovery and ultrasonic sensing
for the visually impaired. Time will tell
whether these will really change the
world, but nevertheless, Cambridge cer-
tainly suffers no shortage of ideas.

Why has Cambridge enjoyed quite
such a symbiosis between the University
and local high-tech businesses? Until
recently, the motivation to commercial-
ize and to co-operate commercially has
been helped significantly by the
University’s liberal intellectual property
(IP) policy. Unique to the UK and simi-
lar to those of equally dynamic global
competitors like Massachusetts Institute

of Technology and Stanford University, it
has meant that developments belong
entirely to the developers and not to the
University. In 2005, a new policy was
instated, giving the University a signifi-
cant financial stake in any spun-out IP. It
remains to be seen whether this will
result, as intended, in the right balance

between encouraging the continued
commercialization of innovation and
earning valuable revenue for the
University. Furthermore, the climate
continues to change with the recent pri-
vatization of Cambridge Enterprise, the
body responsible for the commercializa-
tion of University technology. Last year it
returned £5.29 million to University
academics and departments after a
turnover of £6.26 million. For now,
Cambridge Enterprise remains entirely
affiliated to the University, meaning that
the University receives all profit the
company generates after revenue shares.

Cambridge still has all the ingredients
required to sustain its global competitive-
ness in scientific and technological inno-
vation, and thereby to retain its Silicon
Fen moniker: talent, innovation, motiva-
tion, research acumen and economic
input. If it can continue to deliver on this,
the city, and as a result the University, will
become an even more stimulating and
relevant place in which to be.

Tom Craig is a PhD student in the
University of Cambridge 

Computer Laboratory
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A Day in the Life of an Innovation Consultant
Terry Evans speaks to Andy Milton to discover how innovation happens

In outline, what does your job involve?
Innovia creates the ideas for the next

generation of breakthrough products in
any field. It’s all about creative and prac-
tical thinking, hard work, knowing your
science and having fun along the way. I
work in a diverse team of scientists,
engineers, designers and consumer
experts, which makes for a very stimu-
lating environment.

What special skills and qualifications were
required for your job?

The tremendous variety of our work
means that a broad skill base is essential
because one week you’re working on
making bra straps more sensual, the next
you’re explaining to someone who has
worked on jet engines for 30 years how
you can help make them quieter.You have
to be able to learn new topics quickly and
understand what people really want.
Usually it means a top technical degree
and the ability to apply it to the real

world. I studied for a master’s degree in
physics at the University of Cambridge,
but I was always more interested in the
practical side of the subject and often
wondered if I’d have preferred to study
engineering instead.

How do you keep up-to-date with the various
cutting-edge technologies that you work on?

A large part of it is your own academic
background, but libraries, periodicals the
internet and in fact, just about any other

source of information you can think of
can be useful. It’s impossible to be as
knowledgeable as someone who has
worked in the same field for 30 years, but
I spend a large amount of time discussing
projects with clients and this helps bring
me up to speed. Besides, not being an
absolute expert on a particular subject
allows you to bring a fresh approach to
the problem.

What would a typical day’s work at
Innovia involve?

There really is no typical day’s work but
perhaps I can give you an idea of some of
the day-to-day activities that make up the
job. When researching concepts, I might
spend the morning in the Cambridge
University Library, at my desk, on the web
or perhaps shopping for existing products
to find inspiration.We have regular inter-
nal ‘working sessions’, which may involve
focused brainstorming to generate ideas,
or discussion on how to develop these
ideas and which ones to take forward.
Analysing an idea might involve either
shutting myself in a room and thinking
very carefully about the physics behind it,
or taking a more practical approach, like
buying some materials from MacKay’s
and bolting them together in the work-
shop. Preparing for meetings will involve
writing presentations or producing
posters to help present and evaluate con-
cepts with the client.

I see from your website that your company
creates all sorts of products, from sportswear
to medical devices. Can you give some spe-
cific examples?

The new 787 from Boeing will feel
much more welcoming and less like a
prison than any other aircraft.We worked
with their team to find various ways of
making a space feel more relaxing and
spacious. Covergirl’s LashExact Mascara
uses a brush that’s so cool they sell it out
of the mascara tube so that you can see
the brush itself.The brush was developed
from a combination of its structural prop-
erties and an understanding that the con-
sumer cares not just about looking great
but about getting an excellent effect
quickly and easily.We’ve also worked on
the new Jaguar XK sports car, which
recaptures some of the strong appeal of
the E-type, and the new Hugo Boss fra-
grance Energise.

The mascara, isn’t that just a gimmick? It
sounds a lot like clever marketing.

Actually, the new brush really does pre-

vent eyelashes from clumping together by
using a completely different design, based
on patented technology. I’m no expert on
mascara, but the women in our office
tried it out and were definitely impressed.

Do you get to try out products made by
competing companies?

We have a massive cupboard full of
products, anything from toothbrushes to
pacemakers but what I find more inter-
esting are the visits to industrial sites to
do background research for some of our
projects. I’ve visited a high-speed pack-
aging line and a manufacturer of very
large-scale winding machinery.
Colleagues have had the opportunity to
visit a container port and to drive
extremely large industrial vehicles.
Whatever does it for you!

So is your work pretty much like being a
kid in a toy shop?

It’s certainly a fun place to work and
intellectually, you do get to play with a lot
of different ideas. There’s also a strong
lifestyle ethic: work hours are flexible, we
cycle to work and every day the whole
company sits down together for a free
buffet lunch. So kind of, yes!

It’s all about 
creative and practical

thinking

Modern technology seems to make the world go round. Gadgets and gizmos are an unavoidable part of modern-day liv-
ing. But where do original ideas come from? Terry Evans speaks to Andy Milton, an Innovation Consultant from Innovia
Technology, to find out how new inventions, from the fun to the essential, are dreamt up and brought to life.
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Do you come across problems in your daily
life that you’d like to solve? 

Plenty! It would be great if razor
blades could tell you when they’re blunt,
or if milk could show you that it’s gone
off. And how about electricity meters
that read out in £s not kWh? Or voice-
mail on mobile phones so that you don’t
have to hear 45 seconds of an automated
menu system?

Do you see yourself as a real-life Q from
James Bond?

To be honest, no! Creating ideas that
really work for millions of people means
getting the science right, making it
cheap and robust, and above all spending
lots of time figuring out what people
really want.

How does this whole process of creating a
new product happen then?

We believe breakthrough innovation
happens when technology and design
are combined well with consumer
understanding and business awareness.
It’s a combination of being systematic
and inspirational, understanding con-
sumer emotion as well as technical func-
tion, and focusing on the end user. Our
clients come to us with a strategic need
for a breakthrough, and we show them
what new products could fulfill that
need. Most of what we do here is to

come up with the ideas. We don’t take
many things down the pathway to prod-
uct implementation. The walls in the
office are whiteboards from top to bot-
tom, so there’s a lot of scribbling down
of ideas. In a focused brainstorm, we
write ideas on Post-its, stick them on the
wall and move them around to form cat-
egories. As I mentioned, analysis and
research are very important parts of this
too.You spend a lot of time proving why
things will or won’t work, based on
physical principles.

How would you recommend that someone
taps into their own creative potential?

Think in several different ways and
work with other people with very differ-
ent skill sets. It’s amazing how a really
fresh perspective can help you see a prob-
lem differently. This may well give the
inspiration required to move forward. It’s
all about challenging the assumptions that
everyone naturally makes.

And finally, do you ever suffer from cre-
ative blocks?

We typically work on three or four
very different projects at one time and
not all the work involves creatively gen-
erating ideas. There is a lot of research
and analysis to do as well.This research
may be looking at analogous problems
in different industries, a technique we

use a lot to give a fresh insight into a
problem.Working up the details of one
idea will often lead to the development
of many more. So no, I don’t find myself
staring out of the window with a ‘cre-
ative block’, but alas, nor do I bless the
world with a breakthrough like Velcro
or Post-its every day!

www.innoviatech.com

Terry Evans is a PhD student in the
Department of Biochemistry
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Anthropology, or the study of human
beings, is a wide-ranging subject that
incorporates and draws upon many sci-
entific and archaeological disciplines.
This is reflected in the interdisciplinary
nature of a major new initiative for
research into human evolution at the
Leverhulme Centre for Human
Evolutionary Studies in Cambridge. As
the largest of its kind in Europe, the
centre houses research ranging from
archaeology to genetics and even
chimpanzee culture, with scientists
from each of these disciplines working
side-by-side. A large part of the work
at the centre takes place outside
Cambridge, in 20 field sites scattered
across the globe from Siberia to
Central America. One of the most
interesting field-based projects being
undertaken is the tracking of early
human movements out of Africa.

Human evolution began in Africa five
million years ago and humans remained
there for at least two million years. Early
humans, such as populations of Homo erec-
tus,migrated out of Africa but others stayed
and evolved into Anatomically Modern
Humans (AMH). There are two main
models for the origins of the AMH. The
first suggests that AMH originated solely in

Africa and then migrated out.The second
claims that AMH evolved from populations
of archaic Homo sapiens in Europe,Asia and
Africa. Joining Africa to Europe and Asia,
the Arabian Peninsula is thought to have
been a major route for hominin (human
ancestor) dispersal out of Africa. However,
until now, little field-work has been done
in the region itself. The Leverhulme
Centre researchers, led by Dr Michael
Petraglia, are seeking to remedy this.

When not in Cambridge, Dr Petraglia
is based in Saudi Arabia.Although nowa-
days we may think of the country as an
arid desert, this has not always been the
case.World climate has fluctuated dramat-
ically over thousands of years, and that of
Saudi Arabia has been no exception. As
yet,we do not know how climate change,
the drying up of lakes and encroaching
desert, might have influenced human
movements out of Africa. Could it have
caused further dispersal or, conversely, led
to extinction? Dr Petraglia hopes that
these previously unstudied sites will yield
evidence one way or the other. It is, how-
ever, not known how the new sites com-
pare or link in with those which have
already been investigated elsewhere. To
investigate similarities between findings
from different sites, researchers use a vari-

ety of techniques, principally carbon dat-
ing, hoping to put their new sites on the
human evolutionary map.

Archaeological field research may sound
exciting, but it is not easy.The weather in
many of the research sites is highly season-
al and consequently studies can only be
carried out at certain times of the year.
Saudi Arabian temperatures regularly reach
over 40°C in the summer and it is there-
fore impossibly hot for teams who need to
spend long hours in the field.This is not
just a problem confined to this region; in

India, monsoon rains make many sites
inaccessible for a few months at a time.
Teams also have to understand and respect
the local culture and people, in the some-
times remote locations.

Despite this, the work can be highly
rewarding. Often, there is nothing to tell
us what may be found at a site and so new
finds often reveal something surprising
about the origins of human beings.

So far, the artefacts found suggest that
there may have been two or more early
dispersals out of Africa, 1.7 and 1.4 mil-
lion years ago. Stone tools of different
types can help to identify the type of
hominin present in the different areas.
They can help to explain how their phys-
iology and behaviour increased in com-
plexity, gradually changing from using
simple flakes of rock to elaborately
carved, sharp cutting tools. However, the
jigsaw is still very much incomplete and
there is much more evidence to be gath-
ered from the field.When researchers are
working in such uncharted territory, who
knows what will be found? 

Sophie Bennett is a second year 
undergraduate studying Natural Sciences 

The migration of early humans out of Africa
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This summer a group of eight students
from the University of Cambridge will
be flying to locations such as
Indonesia, Honduras and South Africa,
where they will employ skills learned
in their degrees in a conservation proj-
ect as part of Operation Wallacea, a
series of biological and social science
expedition projects.They will be join-
ing scientists from around the world to
monitor biodiversity, and to carry out
a number of research projects on the
unique flora and fauna in these spe-
cially identified locations.

The Indonesian site is known as the
Wallacea region after Alfred Russel
Wallace, co-author with Charles
Darwin of the first paper on the theory
of evolution by natural selection. It was
the site of the first Operation Wallacea
expeditions in 1995, and where the
organisation took its name from.

A report from The Operation Wallacea
Trust has made the case for protecting the
forest, stating that “The region has
remained isolated from the Asian and
Australasian continents even when the
sea levels dropped during the last ice
age... The long period of isolation has
produced many unique species to this
region.”The area has the largest number
of endemic bird species of any region of
similar size in the world, as well as boast-
ing its status as the only forest that is
home to 21 unique vertebrate species.

The Operation Wallacea Trust is a
charity that supports activities con-
tributing to conservation in areas
where Operation Wallacea is working,
chaired by Cambridge graduate the Rt

Hon Kenneth Clarke QC MP. The
Trust has come up with a solution to
some of the problems that Operation
Wallacea faces in Indonesia, which is
the first of its kind. They call it Fair
Trade Plus, a scheme offering fair prices
for goods, but with the added dimen-
sion of wildlife conservation.

The principle underlying this scheme
is that the best people to manage an area
are those who live closest to it. Hence,
the best way to promote conservation is
to make sure the local communities have
financial incentives for taking part and
ensuring the preservation of their natural
environments.This has led to the devel-
opment of a system that will culminate
in the marketing of a new kind of fairly-
traded product.

In traditional Fair Trade schemes
already in operation, there is no link
between the purchase of products from
the community and that community’s
impact on the conservation. In the
Cusuco National Park, another area in
which Operation Wallacea is working,
only the community most involved in
illegal hunting and logging is currently
receiving fair trade prices, and it is
hoped that the Fair Trade Plus scheme
will change this.

In order to enter the new scheme and
get higher prices for their crops (mainly
cashews), villages near the Lambusango
forest must sign a contract under which
every village member is obliged to refrain
from hunting and logging. Inclusion in

the scheme is dependent upon continued
monitoring and co-operation by all
members of the community.

Alison Darlington from the Operation
Wallacea offices in the UK said,
“Distribution of the Fair Trade Plus
products is still in the preliminary stages.
We do hope to have things rolling some-
time this year. Our plan is to sell
through the National Union of Students
and a couple of other outlets.”Although
not yet available, it is hoped that con-
cerned groups such as students will be
prepared to pay a higher price for these
products, and the Trust says they will
“have the satisfaction that they are not
only providing substantial income to
local communities but are also directly
contributing to the conservation of
these important forests.”

The students leaving this summer are
currently busy raising the money they will
require for flights, training and equipment.
Amongst their fund-raising activities are a
pub quiz, a corporate dinner, an auction
and a charity night in a local nightclub.
The group members are nervous but are
eagerly anticipating their expeditions.
Fiona Pearce, one of the Cambridge vol-
unteers said, “It is quite scary, but it’s the
experience of a lifetime. I am really look-
ing forward to living with local people on
the site. I’m working on Buton macaques,
which are unique to the island but threat-
ened because they steal the local crops.”

The Cambridge student body will be
wishing them luck come July. No doubt
a lot will be accomplished in these
regions of scientific importance and nat-
ural beauty by their efforts with
Operation Wallacea.

www.opwall.com

Lynne Aitkenhead is a second year 
undergraduate studying Natural Sciences 
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Fair Trade with a Difference
Cambridge students embark on ambitious conservation projects in summer 2007 
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Walter Rothschild had a clear vision
of what he wanted to achieve in life.
Despite being born into the world’s
most powerful banking family, his
dream was to open a natural history
museum. Aged seven, he had chosen a
curator and by twelve he had started
his first museum in a shed. After his
first term at the University of
Cambridge as an undergraduate he
had acquired 38,000 butterflies and
moths, 5000 birds and 3000 other
creatures.A keen naturalist, Rothschild
enjoyed the company of exotic ani-
mals and kept a small flock of kiwis
with him in Magdalene College.
Where space allowed, large birds were
his favoured pets and the family gar-
dens were home to many emus and
cassowaries, along with kangaroos,
zebras and wild horses.

After university, Rothschild was
expected to go into banking in prepara-
tion for inheriting his father’s role. This
he did for 18 years, receiving an
allowance from his father, who hoped

his enthusiasm for natural history was a
passing boyish phase. However,
Rothschild never gave up on his child-
hood ambition and continued writing to
collectors and buying specimens. His
father recognised this determination in
1889 and commissioned the building of
a museum near the family home in

Tring, Hertfordshire. The doors opened
to an excited crowd in 1892.

Rothschild acquired specimens with
remarkable speed, helped by his family’s
wealth. This made him unpopular with
some scientists, such as Alfred Newton,
a Professor of Zoology at the University
of Cambridge. Rothschild managed to
organise the first zoological expedition
to the Chatham Islands and published a
journal called Novitates Zoologicae, but
both projects were severely criticised by
Newton. Nonetheless, this did not deter
Rothschild, who undertook the sharing
of scientific knowledge with great
gusto. A prime example was a meeting
of the British Ornithological Club,
which he arrived at with a model of a
giant moa bird sticking out of the roof
of his taxi.

A man of contrasts, he was both spec-
tacularly eccentric and on occasions,
acutely shy. Early in life he suffered from
a speech impediment which may explain
his introverted character and his inabili-
ty to communicate openly, even with his

closest relatives. His child-like passion
for collecting combined with his
immense wealth made him vulnerable to
being overcharged and deceived by
many collectors.When paying an unan-
nounced visit to a dealer, Rothschild
once witnessed false locality labels being
attached to specimens. Still, he managed

to build up a network of reliable dealers,
perhaps helped by international trading
at the family bank.

Over his lifetime, Rothschild collected
over 2 million butterflies and moths,
300,000 bird skins and 200,000 bird eggs.
Many are type specimens, single examples
for each species that have become the ref-
erence point for taxonomists and must be
referred to when naming a similar new
species. Rothschild’s influence as a natu-
ralist was so great that some 250 species
were named in the family’s honour.

He took particular care in arranging
exhibits so he could “put in one case
three times as much as is normally done
and yet see all well.” It would seem the
acquisition of so many specimens was
destroying the natural world he loved.
However, unlike many great collectors of
the day, Rothschild took an active inter-
est in conservation.

One such conservation venture was the
protection of the giant Aldabra tortoise.
Second in size only to the Galapagos tor-
toise, this species was threatened by plans
for a permanent human settlement on
Aldabra, a small coral island in the
Seychelles. A letter highlighting the
“imminent extermination” of these tor-
toises was sent by Charles Darwin and
others to the Government of Mauritius.
Hearing of the threat, Rothschild decid-
ed to rent the island to protect the breed-
ing tortoise population.

His zoological studies have furthered
our understanding of evolution, as chart-
ed in the journals of Novitates Zoologicae,
which described new species and classifi-
cations. Alfred Russel Wallace found
“valuable material” in the journal, as did
many evolutionary thinkers. Ernst Mayr
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A Natural Collector
Chloe Hardman looks at the eccentric life of a remarkable Victorian zoologist

After his first term at Cambridge he had 
acquired 38,000 butterflies and moths

”
“

C
am

br
id

ge
Z

oo
lo

gy
M

us
eu

m
;A

gn
es

B
ec

ke
r

an
d

K
el

ly
N

ea
ve

s

Easter 2007

Walter Rothschild (1868-1937) assembled the largest natural history collection ever made by one person.
He charmed royalty with his zebra-drawn carriage, kept giant tortoises as pets and published around 1200
books and papers over his lifetime.Yet his personal life remains shrouded in mystery.Who was Lionel Walter,
second Baron Rothschild, and how did he contribute to science? 

 



praised Rothschild’s curator Jordan for
having the clearest definition of the bio-
logical species concept. Many specimens
were accompanied by detailed geograph-
ical data and so could be used to support
new speciation theories. Microscopic
studies of the genitalia of different but-
terflies and moths were carried out.This
provided supporting evidence for the
mechanical isolation method of specia-
tion. Rothschild and his curators were all
proponents of Darwinism, a relatively
new theory at the time. They also pio-
neered the use of trinomial nomencla-
ture to emphasise recognition of sub-
species in taxonomy.

The break up of the collections in 1932
was a great loss, both personally for
Rothschild and nationally. Financial diffi-
culties reached a climax during the
depression of the 1930s. Unknown to his
family, Rothschild had been blackmailed
by an unknown female in New York,
who demanded he settle a debt. He did
not ask for financial assistance from his
family and in desperation decided to sell
his beloved bird collections to the
American Museum of Natural History,
where it is housed today. The remaining
collections and museum were donated to
the British Natural History Museum
when Rothschild died in 1937. It was the
largest single donation ever received. His
museum in Tring is still open to visitors,
now as an outpost of the Natural History
Museum in South Kensington, London.
The display cases have been thinned out
somewhat but the galleries retain their
Victorian character, giving the impression
of ‘a museum of a museum’.

Rothschild lived at a time when public
interest in natural history was high and

much of the world remained unexplored.
Collecting was a fashionable hobby of
Victorian middle classes, from beetles in
the back garden to elephant seals from
the Falklands. However, the blanket col-
lecting method (taking both the common
and the rare) is no longer practised so
these collections are of immense value.
Without them, many species would still
be unknown and could have become
extinct before discovery. Labelled speci-
mens are time capsules, providing a snap-
shot of information on the location, mor-
phology and genetic code of that individ-
ual.This is especially important in chart-
ing human influences on nature, such as
the effect of environmental pollutants.
For example a correlation between
declining egg shell thickness and the use
of the pesticide DDT was found through
research on museum specimens.

DNA analysis has extended the collec-
tions’ scientific worth beyond
Rothschild’s original intention. A recent
study of birds of paradise compared the
sequences of mitochondrial genes by tak-
ing samples from museum specimens.The
evidence has prompted a revision of the
evolutionary relationships between these
birds and other families.

The value of the collections is by no
means limited to academia. Rothschild
made great efforts to bring the wonders
of the natural world to the public. With
over 110,000 visitors viewing his zoolog-
ical museum last year, Rothschild’s vision
continues to astound.

It is impossible to know exactly what
Rothschild had in mind when he
announced at the age of seven that he
would open a museum.Whether his per-
sonal ambition was satisfied, or even

exceeded, will never be known.The drive
he sustained throughout his life suggests
he was striving for an unobtainable ideal,
always seeking one more specimen to
improve his collections. His enthusiasm
for zoology was infectious, demonstrated
by the fervour with which his employees
worked. Although it seems he rarely
communicated his innermost thoughts,
much of his character can be inferred
from the collections. Arguably the great-
est natural history collector, his outstand-
ing legacy will express his enthusiasm for
zoology for many years to come.

Chloe Hardman is a second year 
undergraduate in Natural Sciences
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Astride a giant tortoise: just one of the
many pets Walter Rothschild kept in the
grounds of his family home  
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Walter Rothschild in the zebra-drawn carriage he drove to Buckingham Palace
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Comics are generally underrated as
an art form.The comic-book medium
is most often associated with animat-
ed children’s stories. However, for
many people comics are more than
this. In Reinventing Comics and Under-
standing Comics, Scott McCloud
argues for comics’ ability to convey
various messages in an artistic way.
Appropriately, both of these books
are themselves comics.

McCloud views comics as sequential
art just as Will Eisner does in his book,
Comics and Sequential Art. Sequential art
refers to the juxtaposition of images that
tell a story. According to this definition,
comics can be traced far back in histo-
ry. Some Egyptian wall paintings, as well
as tapestries and column decorations
qualify as comics. McCloud proposes
that the longevity, as well as the recent
increase in popularity of comics, is
largely due to the schematic representa-
tion of the main characters. He feels
that this visual representation allows
readers to identify easily with those
characters. Comics are therefore an inti-
mate and personal experience for each
reader. The reading experience is fur-
ther individualised and enhanced by
allowing the reader the freedom to use
their imagination to fill in the gaps
between the sequential frames.
Although superhero comics are perhaps

the largest genre of comics, others exist.
In my opinion, one of the genres that
comics have started to explore most
efficiently and promisingly is non-fic-
tion science.

Comics have the power to convey
complicated messages in a way that is
both understandable and visually attrac-
tive to wide audiences. The popularity

of political and social comment cartoons
and comics, such as the ones published
in newspapers, testifies to the effective-
ness of combining the attributes of
accessibility and aesthetics. The success-
ful communication of science often
relies on visually attractive media, but
can also benefit from the involvement of
scientists and the specialized knowledge
they provide.

Good examples of this are the Icon
Books Introducing... and Horrible Science
series. These series introduce scientific
ideas in the form of short books that
include funny yet relevant comics.They
use comics and cartoons to make scien-
tific ideas more accessible to the non-
specialist. Science: Sequential Art Annual
2006, produced by the Savannah Col-
lege of Art and Design, is a compilation
of comics and an excellent example.
This remarkable book is comprised of
more than 40 comics drawn in a variety
of styles by students, faculty members
and alumni of the college.They explore,
comment and criticise an extremely
wide array of issues raised by science
and technology of the 21st century.The
topics range from science and religion
to genetic engineering and cancer.They
vary in mood and approach from funny
and idealistic, to depressingly realistic
and sad. One could only wish for more
science comics anthologies such as this
one. They would make science accessi-
ble for children and adults who might
not otherwise have the time, interest or
courage to sit and read serious scientific
books or papers.

The most famous comics are the
superhero-type comics such as Super-
man, Spiderman and Aquaman. Perhaps
Scienceman will be the next addition
to the team of ever-admired super-
heroes. Already in existence, although
admittedly not the most stereotypical of
superheroes, is Professor Baltazar. In
this classic Croatian cartoon the profes-
sor encounters a variety of problems in
his hometown. Once he has identified a
problem, he goes to his study to think
about a solution, which he then con-
cocts in his colourful chemistry lab, and
applies it to the problem. The Science of

Superheroes, The Physics of Superheroes,
and The Science of Supervillains all dis-
cuss comic superhero characters and
their superpowers with a scientific eye.
They explore whether or not it is pos-
sible for these superpowers to exist,
given our current understanding of
nature and the universe. Does the low-
gravity of Superman’s birth-planet,

Krypton, explain his ability to fly?
Could Spiderman’s web really be used
for swinging between buildings? Would
Flash really be able to pick a bullet out
of the air if he was running at the same
speed as the bullet? These are just some
of the questions these books tackle.
Interestingly, by taking a more biologi-
cal approach, The Science of Superheroes
does not always reach the same conclu-
sion as the physics-based books when
determining whether certain super-
powers are possible.

Comics and cartoons as art forms
have the potential to communicate sci-
entific ideas in a fun and accessible way
for all. Comics can also provide a cri-
tique of research, or convey its funny
side. This could also result in a better
appreciation of the way that science is
carried out. Comics have the ability to
be the medium of scientific communi-
cation.They also aid science communi-
cation via other media such as books,
which sometimes take their inspiration
from existing comic characters. It is the
readability of comics, their ability to
combine pictures and words, and their
ability to allow the reader to identify
with the story that makes it an excellent
medium for communicating science.

Mico Tatalovic is a PhD student in the
Department of Zoology
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Science and Comic Books
Mico Tatalovic explores the value of comics as a medium for the communication of science
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Students at Cambridge read for a
degree in Natural Sciences, yet many
scientists feel that they do not get the
opportunity, or know how, to read at
all. Conversely, budding literary schol-
ars may have become convinced that
they do not understand, or cannot do
science. But does this have to be the
case? Can reading bring science and
literature together? 

The Science and Literature Reading
Group, jointly organised by the Depart-
ment of History and Philosophy of Sci-
ence at the University of Cambridge, and
the Department of English, Communica-
tion, Film and Media at Anglia Ruskin
University, hopes to challenge some of
the preconceived boundaries, barriers,
and differences between these academic
disciplines. Their aim is to provide a
forum in which diverse specialists can
come together over a common interest in
texts and in sciences. During informal
discussions over themed readings, post-
meeting drinks in Darwin College bar,

and occasional trips to appropriate the-
atricals, the group explores connected
ways of investigating these subjects, stress-
ing and assessing the importance of inter-
disciplinary interactions.

In recent years, termly themes tackled
by the group have ranged over genres
and time periods, from analysing the
written conventions of up-to-the-
minute internet journalism to the
nature of poetic Lucretian philosophy.
Alongside Lawrence Durrell, they have
interpreted the ‘space and time mar-
riage’ as ‘the greatest boy meets girl
story of the age’, worked out how to fit
all the animals inside Noah’s ark via
John Wilkins’s literary technologies,
travelled to The Blazing World with Mar-
garet Cavendish, shared Edgar Allan
Poe’s whirligig Eureka moment, and
entered the amazing Mind of a
Mnemonist.Along the way the group has
encountered writings by canonical liter-
ary figures such as Robert Browning,
renowned characters from the history of
science such as Humphry Davy, and
classic works of ‘science and literature’
such as Tom Stoppard’s Arcadia.

Despite the relationship implied by the
ordering of the group’s title, they are not
limited to one-way traffic from scientific
practice to its ‘diffusion’ in contemporary

literature. Rather, one aim of the group is
to help rethink the categories of ‘science’
and ‘literature’, especially in relation to past
times and cultures, when such alignments
often made little sense. Far from simply
choosing to read poetry and fiction that
include scientific ideas, they take the lan-
guages of sciences as forms of literature,
including their theories, terminologies,
models and metaphors, and analyse the
manner in which a scientific journal arti-
cle has been written.There is an ongoing
fascination with the variety of metaphors
used when discussing how these disci-
plines interact.Their interconnectivity has
been described in terms of open fields,
membranes, tentacles, parasites, sympa-
thies, encounters, mappings, interweaving
and perhaps most appropriately given the
nature of the group, conversations.

This is the broader ideological frame-
work underpinning the group’s fort-

nightly meetings. Sessions usually begin
with a brief introduction before the
attack of the set readings from a number
of angles. Whilst no-one in the room is
usually an authority on a particular text,
the group can draw on a stellar array of

expertise and insights. At a recent meet-
ing, representatives of quantum theory,
literature, psychology, the earth sciences,
pathology and the history of science
contributed to an enhanced understand-
ing of Chekhov’s short stories about
doctors. Consequently, anyone who
attends the meeting leaves with at least
one nugget of novel information, or a
slightly different perspective, to take back
to the library or the lab, be it on topics as
diverse as the clinical symptoms of tuber-
culosis, conceptions of the narrative
structure of disease, techniques of
analysing formal prose structures, or the
mythic story of Cupid and Psyche.

The Cambridge Science and Literature
Reading Group provides a wonderful
way of encouraging creative relationships
and dialogue between members from a
range of academic departments. It is a
great example of how members of differ-
ent departments can learn a great deal
from each other. After only a few meet-
ings with this inter-disciplinary reading
group one can appreciate how, in the
words of Muriel Rukeyser, “the universe
is made up of stories, not of atoms.”

www.sci-lit-reading-group.blogspot.com

Melanie Keene is a PhD student in 
the Department of History and 
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Science and Humanities
Melanie Keene introduces the Cambridge Science and Literature Reading Group

The universe is 
made up of stories,

not of atoms

“
”

Scientists often feel 
that they do not get the

opportunity, or know 
how, to read at all

“

”
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Dear Dr Hypothesis,
I am very health conscious and live
with a number of like-minded people.
We each try to eat our recommended
five fruits and vegetables per day and
so, as I’m sure you can imagine, there
is always a lot of fruit in our flat.
Now, I prefer bananas for their plen-
tiful supply of potassium, but no mat-
ter how many I put in the bowl, my
flatmates continually remove my
bananas and store them separately. Is
there a scientific reason why they are
doing this, or do my flatmates simply
not like my fruit?

Plantation Pete

DR HYPOTHESIS SAYS:
It has long been known that when
bananas ripen, they release a gas called
ethylene, which can influence the ripen-
ing of other fruits nearby, and therefore
they have been traditionally kept sepa-
rately. So there’s no need to be so para-
noid, Pete! You may also be interested to
know that this gas is also used to ensure
that your bananas, once shipped from the
plantation, are still in good condition
when they arrive at your supermarket.
While en route, the bananas are stored at
14°C to drastically slow the ripening
process, but when they reach the UK the
temperature is raised to 18°C and ethyl-
ene is pumped into their containers to
stimulate ripening evenly along the
whole banana.

skin. Fortunately, there’s no reason to
worry about how you might look at
your own funeral, as many funeral par-
lours now apply liberal amounts of mois-
turising cream onto the body to remedy
this exact problem.

Dear Dr Hypothesis,
I was inspired by your answer about
IMAX cinemas in the last issue of
BlueSci but, as there is no such cinema
in Cambridge, I have decided to com-
promise and buy myself a high-defini-
tion TV. However, I am still very much
in the dark as to how this technology
works and I was wondering whether
you could shed any light on it?

Square-eyed Stew

DR HYPOTHESIS SAYS:
Well, Stew, I’m afraid that there are cur-
rently three main types of televisions on
the market, which can make it pretty
confusing, but I think I can explain it for
you. Conventional televisions, like the
one you probably already own, receive
their signals through an analogue signal,
much like your radio. On the other
hand, digital televisions (DTV) are able
to pick up digital signals made up of ones
and zeroes, which are transmitted in a
different part of the electromagnetic
spectrum, and can also include interac-
tive content. High-definition television
(HDTV) refers to a digital television of
the highest quality, which results in a sig-
nificant increase in picture quality.
Unfortunately, even if you buy a HDTV,
you can only view high-definition pro-
grammes if they are transmitted in accor-
dance with these standards. Only a small
proportion of programmes are currently
filmed and broadcast in high-definition,
but this is expected to increase over the
next few years.

Dear Dr Hypothesis,
During a recent, rather late, evening in
the pub I was discussing the issue of
death with one of my close friends.We
were debating exactly how long your
fingernails and toenails grow after you
die and, if one was particularly preoc-
cupied with one’s appearance, how
long after you die you should have
your nails cut to give a smart impres-
sion in the coffin. Could you tell us
how long nails grow after the body
ceases to live?

Morbid Maude

DR HYPOTHESIS SAYS:
I’m afraid this is a complete myth,
Maude. It is not your nails and hair that
continue to grow after you die but
instead, as your body dehydrates it’s actu-
ally your skin pulling away from both the
hair and nails.Therefore, despite the fact
that the nails remain exactly the same
length, they appear to grow out from the

D
r

H
yp

ot
he

si
s

luesci28 Easter 2007

Dr Hypothesis
Dr Hypothesis needs 

your problems!

If you have any worries (purely of
a scientific nature, obviously) that
you would like Dr Hypothesis to
answer, then please email him at
drhypothesis@bluesci.org 
He will award the author of the
most intriguing question a £10
book voucher. Unfortunately, Dr
Hypothesis cannot promise to
publish an answer to every ques-
tion, but he will do his very best
to see that the most fascinating
are discussed in the next edition
of BlueSci.

Think you know better

than Dr Hypothesis?

He challenges you with this puzzle:

Could we really live on the Moon?

Please email him with answers, the
best of which will be printed in the
next edition.

drhypothesis@bluesci.org
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BlueSci Film Team are offering ideal opportunities for

people interested in producing, filming and directing

science-related films and podcasts. No experience is

necessary and training will be provided.

Get involved as project editor or a general member

to work on short film projects, news interviews for

the BlueSci website, and podcasts, from concep-

tion to filming and post-production with industry-

standard software.

You will be free to take on as much or as little

responsibility as your time and enthusiasm allow, but

whatever you do put in is guaranteed to be enjoyable

and worthwhile.

Whether filming and podcasting are your hobby or

you are considering a career in the media, BlueSci

is highly respected in the science media industry for

its quality output and has alumni presently working

at Nature magazine and the BBC among many

other outlets.

For further information contact: Commissioning Editors Tristan
Farrow (tf243@cam.ac.uk) and Adam Moughton
(aom27@cam.ac.uk) or CUSP Head of Film Chloe Stockford
(cas84@cam.ac.uk) to get involved.
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