
This month schools around the coun-
try will begin teaching a new set of sci-
ence GCSEs, which have been the
subject of debate and criticism inside
and outside education circles (see
Physics World, p12). But, as the debate
goes on, the Institute is focusing its
attention on introducing several new
resources aimed at helping teachers
faced with this year’s new syllabuses.

The emphasis with these resources
is on practical physics. “We believe
that practical work engages students
and makes them more likely to carry
on with the subject,” says Daniel
Sandford Smith, the Institute’s educa-
tion manager. “With this new cur-
riculum there is an opportunity to get
new bits of practical work in.”

Up to 30 new physics practicals are
being produced, each of which ties in
with the new GCSEs. Under the proj-
ect title MODEL – Modernising Lab-
oratories – these practicals focus on
contemporary science and make use
of new materials, and each one links
in with science as it’s used in the real
world through videos of real people
using these new materials in the
workplace. For example, some of the
experiments make use of photo-
voltaic cells while also linking in with
a video of the work done at the Centre
for Alternative Technology in Wales.

“The key with each of the experi-
ments is relevance, which you don’t
necessarily find in the current practi-
cal portfolio,” says Jean Scrase of
4Science, which has been developing
the teaching resource.

The MODEL practicals seem to have
gone down well with those students
who have tried them so far. “I much pre-
ferred the experiments to those we
[normally] do in science lessons. I
thought they were interesting and there
was a clear purpose to doing them,”
said one student who had been trialling
an experiment using a spring made of
nitinol wire, a shape-memory alloy.

The new science GCSEs being intro-
duced this year were first discussed as
part of a major curriculum review in
2000, which found that students were
not learning the science they needed
as responsible future citizens. A new
GCSE course – 21st Century Science –
was piloted in schools around the
country, which had more of an
emphasis on science for citizens and
the applications of science.

The new GCSEs are based, to vary-
ing degrees, on this experience, but
their increased emphasis on showing
an understanding of “how science
works” has alarmed many in the sci-
ence community. Sandford Smith

points out that “how science works”
includes practical work because stu-
dents learn just that when they do
experiments. “Most teachers would
welcome the change to the assess-
ment of practical coursework because
in the past we had a situation where
students all did very similar investiga-
tions that were of little interest to
them,” he says.

In addition to MODEL, the Institute
is also expanding its Practical Physics
website (www.practicalphysics.org)
to include a new section on how sci-
ence works, linked to dozens of
resources that help to illustrate con-
cepts such as the reliability of experi-
ments and error handling.

Perhaps the most innovative of the
new teaching resources being devel-
oped to support the new GCSEs is
SimPhysics – a set of computer games
based on physics. These games aren’t
intended to replace real hands-on
practicals, but they can be especially
useful in those areas of physics that
can be hard to teach in traditional
classroom settings. In the first of the
games, SimEnergy, students must
look after a simulated family, insulat-
ing their home and installing renew-
able energy sources. To succeed at the
game they must make careful meas-
urements of heat loss, solar flux and
wind speed.

Another game, SimSpace, puts the
students in the role of real scientists
who must detect and then deal with the
threat of collision with a near-Earth

object. Students collect and interpret
data using various tools and models –
much like those used by real scientists
– to detect which asteroid is most likely
to hit. They then have to decide what
method they will use to destroy it.

“We’re trying to use the motivational
and learning power of gaming,”
explains Tony Sherborne of Sheffield
Hallam University, who has been devel-
oping SimPhysics. “Play is fun and a
natural way to learn, and the games
should help those pupils who struggle
with physics concepts because they
find them abstract or remote.”

The new resources will be made
available to all schools, but many inde-
pendent schools have decided that
they will not be delivering the new
GCSEs at all, choosing instead to opt
for the more traditional International
GCSE (IGCSE). Ken Zetie, head of
physics at St Paul’s School in London,
explains why: “Much of the new sci-
ence GCSE involves ‘ideas about sci-
ence’ rather than science content,
which is less appropriate for a more
traditional and academically selective
school. We feel the IGCSE is a better
preparation for those going down a
more academic route – A-levels and
then university.”

Scrase agrees that there has been a
change in emphasis but, she says,
“despite popular belief, there isn’t a
dumbing down. We’ve moved from a
knowledge-based specification to a
more applications-led one. But you still
need to know the science to apply it.”
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Taking a practical step forward
Ayala Ochert reports on a set of physics resources for teachers of the new GCSEs.
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“I think people
should at least
discuss the ethical
implications of
physics.”
Jim Grozier, p5

“The ‘cheese factor’
was embraced by
encouraging
everyone to sing
along.”
Laura Grant on Big Bang! a musical

about physics, p8

The Institute is producing 30 inspiring new physics practicals designed to tie in with the new science GCSEs.
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“With this new
curriculum there is
an opportunity to
get new bits of
practical work in.”
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2 news

By Tajinder Panesor

Nanotechnology will bring many
exciting changes, but it probably won’t
revolutionise our world. This was the
conclusion of scientists at the Euro-
science Open Forum 2006 in Munich
– the second pan-European interdisci-
plinary science meeting, showcasing
achievements in research and innova-
tion across the scientific spectrum.

In a session entitled “Nanomateri-
als: small-scale life-changers” – spon-
sored by the Institute of Physics and
the Royal Society of Chemistry – lead-
ing European nanoscientists dis-
cussed the challenges of novel
nanoscale technologies and architec-
tures and how they might change our
lives in the future. The session chair
was Peter Rodgers, former editor of
Physics World and current chief editor
of Nature Nanotechnology.

The speakers described some of the
smart nanomaterials being developed
that can respond to their environ-

ments as well as new materials that are
set to change the size and type of elec-
tronic products we use, such as high-
definition televisions. Other nanoma-
terials under development will
improve energy efficiency, both in
their application and in their synthesis,
and will play an important part in the
drive for low-carbon energy technolo-
gies, such as dye-sensitised solar cells.

Peter Dobson of Oxford University
described how his spin-out company
Oxonica has developed a nanoparti-
cle additive for sunscreens that pro-
tects the skin from damaging
ultraviolet rays and provides protec-
tion from the damaging free radicals
that can be produced in existing prod-
ucts. The titanium oxide used in tradi-
tional sunscreens is a photo-catalyst
that can cause free-radical skin dam-
age with prolonged exposure to the
sun. However, when doped with man-
ganese, it is less likely to produce free
radicals, and the manganese itself acts

as a free-radical scavenger.
Neil Champness of the University

of Nottingham, highlighted state-of-
the-art experiments to construct
architectures on scales of less than
10 nm. This could open up the way for
quantum computing and may even
provide a way of handling single mol-
ecules of DNA, he said.

Despite the positive developments
that have come out of recent
nanoscience research, there are many
unresolved issues that need to be
addressed, such as the toxicity of
nanoparticles, the session heard. The
effects of nanomaterials on living cells
are currently unknown, and they are
more widely distributed than realised.

The ability to observe and study sci-
ence at the nanoscale has created a lot
of excitement, said Dobson, and it will
lead to new breakthroughs and tech-
nologies in the future. But nanotech-
nology will not be able to solve all of
our problems, he concluded.

By Helen MacBain

Margaret Beckett MP, the UK’s Foreign
Secretary, gave the opening speech at
the annual Parliamentary Links Day,
held in a packed room at Portcullis
House on 27 June. Science and global-
isation was the theme of this year’s
event, which is a chance for scientists
to seize the ear of parliamentarians on
matters of importance to science.

Beckett called on scientists to help
provide the technology needed to pre-
vent dangerous climate change as well
as to adapt to its worst effects. She then
went on to discuss the “challenge and

opportunity” that economic develop-
ments in India and China will bring.
“India is producing more science grad-
uates per year than all of Europe com-
bined, and China has trebled its annual
spend on R&D in the last five years,”
she said. “We are going to find our-
selves competing with China and India
in some fields, but the growing scien-
tific and economic strength of these
countries will mean that in the long
run there will be more demand – and
not less – for British technology, British
engineering and British expertise.”

Zhiyong Jin, first secretary for sci-
ence and technology at the Chinese
Embassy, provided the audience of
scientists and MPs with an illustration
of the growth of R&D in his country,

comparing investment and employ-
ment figures over the past five years.  

The rest of the programme pro-
vided a chance for the UK’s learned
societies to talk about their own work.
Robert Kirby-Harris, chief executive
of the Institute of Physics, described
ways that the Institute is contributing
to the global development of science.
“The Institute is currently providing
funds for a new centre for applied
physics and mathematics based in
South Africa,” he said. The African
Institute for Mathematical Sciences in
Cape Town opened in October 2005,
and it is hoped that it will develop into
a pan-African network to train the
continent’s educators, advisers and
scientists of the future.

Nanotech on agenda in Munich

Global focus as
scientists visit MPs

Hydrogen – still a way to go
There are still many challenges to be
overcome in extracting, storing and
using hydrogen efficiently as a fuel,
Keith Ross explained in a lecture for
the Institute’s North East Branch in
June. Ross, a professor of physics at
Salford University, described his

research into hydrogen storage, including work on carbon nanotubes
and zeolite and using intelligent gravimetric analysis to measure
hydrogen stored in a material. Hydrogen is still a long way from
competing with the energy density of conventional fuels, he said, but
storage in porous materials could enable it to catch up. Electrolysis of
water to produce hydrogen is only 50% efficient at best, while reform-
ing biofuels or hydrocarbons to produce hydrogen would need carbon
sequestration at the reforming plant. It could be extracted from water
using a thermochemical process in the sulphur–iodine cycle, which
might be the best way to use nuclear energy to produce hydrogen, said
Ross. He described a US research programme that aims, by 2015, to
refuel a vehicle in 3–5minutes for a range of 300miles, although this
would mean removing megawatts of heat at the refuelling point.

Now you see it…
Advances in the field of metamaterials could pave the way for devices
to make objects invisible, according to a paper in New Journal of
Physics in July. Ulf Leonhardt of the University of St Andrews explains
the theoretical background behind several approaches to invisibility,
which involve bending light around an object, using the analogy of
water flowing round an obstacle. He said: “The next step is actually
making one of these theoretical devices. There are advances being
made in metamaterials that mean the first devices will probably be
used for bending radar waves or the electromagnetic waves used by
mobile phones. After these have been developed, it is possible that
devices that work for visible light will not be too far behind.”

Branch receives award for outreach
The Institute’s Lancashire and Cumbria Branch has been given a
prestigious award for its contribution to the Science and Engineering
Ambassadors Programme run by SETnet, which promotes awareness
of science, technology, engineering and maths, particularly among
young people. The award, only the second to be made by SETnet, was
given to recognise the branch’s outreach work throughout Lancashire
and Cumbria. Many individual branch members have become “science
ambassadors” – working particularly in schools to enthuse young
people about science. The branch’s outreach co-ordinator Chris
Bowdery said: “Since Einstein Year we have changed our emphasis
from primarily doing talks for the branch to trying to explain physics to
outsiders. We have a core of about 10 to 20 members involved, which
is enough to make a difference.”

Taking a fresh look at frescoes
Scientists have developed a technology to help preserve priceless
frescoes without damaging the paintings themselves, an article in the
Institute’s Journal of Measurement Science and Technology reports. A
new scanning device, developed by the National Research Council in
Florence, Italy, uses microwave absorption to measure salts and
moisture content beneath the surface of the paintings to help restorers
decide how best to save them. Renaissance artists painted frescoes by
applying water-based pigments to newly plastered walls before they
dried. This has made them vulnerable as water flowing to the surface

evaporates, removing paint
fragments. Salts in the
plaster also crystallise on
the surface, making it whiten
and fall off. Investigators
have, until now, had to drill
holes in the frescoes or take
samples of surface paint.

H I G H L I G H T S

This amazing feat

can’t yet be

achieved, but Chris

Phillips and

colleagues at

Imperial College

London are working

on it. Their display at

the Royal Society’s

Summer Science

Exhibition, held in

July, explained how

solid materials can

be made invisible by

exploiting the wave

nature of electrons.

The Imperial

physicists have

created special

nano-crystals that

trap the particles:

“The wave patterns

of the electrons [in

the crystals] cancel

each other out,

allowing light to

travel through the

material and making

it transparent,”

explains Phillips.



A report commissioned by the Insti-
tute into the finances of physics
departments in England reveals
deficits of 16% to 45%, taking into
account full running costs and gross
income. Yet the report concludes that
there are “real prospects of financial
improvement for physics depart-
ments” in the coming years as changes
to the funding of both research and
teaching start to kick in.

Written by independent consultant
Nigel Brown, the report offers a glim-
mer of hope for the future of physics
departments. It comes just after the
release of the latest report by Alan
Smithers of the University of Buck-
inghamshire, which again highlights
the crisis in school physics teaching
and the potential knock-on effects for
university physics departments.

The Institute study collected finan-
cial information for 2003–4 from 
10 physics departments across Eng-
land of varying sizes and with a mix of
ratings on the last Research Assess-
ment Exercise (RAE). Eight were able
to provide TRAC data – the Transpar-
ent Approach to Costing, a method
which reflects accurately the true
costs of running a department.

Despite the apparently high deficits,
averaging 32% of total income, physics
departments were no worse off than
those in other disciplines. Comparable
data for some other departments in
the universities surveyed showed
physics fared better than chemistry,
about the same as the humanities, and
was sometimes better off and some-
times worse off than psychology.

Each physics department reported
deficits in research income – includ-
ing those with 5* RAE ratings. But as
the report points out, the research
councils already recognise this as a

problem throughout higher educa-
tion, which is why they are moving
towards the funding of the full eco-
nomic costs of research from this year
(they currently provide just 80% of
project costs). The report concludes
that this change will help redress the
balance, particularly in those depart-
ments deriving a large percentage of
their income from research grants.

Two departments reported a sur-
plus in their teaching income, but the
rest reported an average deficit of 30%.
The Institute has long argued that the
current formula used by the Higher
Education Funding Council for Eng-
land (HEFCE) does not reflect the high
costs of teaching physics, and these

data bear this out. But HEFCE plans to
change to a system of funding based
on TRAC data, the report notes.The
funding council is currently collecting
data, with a view to reviewing the
amounts assigned to different disci-
plines; changes should come in from
2009, and physics departments are
likely to benefit from this fairer alloca-
tion of teaching funds.

The report identifies other areas
where departments could save money
or generate income. Many physics
departments are in need of refurbish-
ments and doing so could result in
space savings that substantially reduce
the fixed costs of running them. Those
offering specialist taught masters pro-

grammes find that they contribute sig-
nificantly to the financial health of the
department, so this could be an area
for possible expansion.

“The recent publication of the
Smithers report once again highlights
concerns about departmental clo-
sures,” says Philip Diamond, the Insti-
tute’s assistant director for higher
education and science. “But this
report shows that, with the imple-
mentation of full economic costs, the
future financial position of many
physics departments looks more
promising. We plan to run a follow-up
study in a few years to show whether
or not things have really improved.”
tajinder.panesor@iop.org

There is a severe shortage of geo-
physics graduates in the UK, despite
growing demand from the oil and gas
industries, according to a review by
the British Geophysical Association.
Its report, Geophysics Education in the
UK, says that the number of geo-
physics undergraduates has halved in
the last 20 years. It predicts that there
could be none at all by 2030 if current
rates of decline continue.

The report was led by Aftab Khan,
professor of geophysics at the Univer-
sity of Leicester, and he spoke at the
launch of the report at the Institute in
July. Khan said that universities and
students had highlighted a lack of
exposure to geophysics at school as
the main reason for poor take-up of
degree courses. One of the report’s
key recommendations is that geo-
physics topics should be included in
A-level physics, rather than being

confined to geography or geology. It
was also pointed out that a 35-year-
old geophysicist in the oil industry
can earn £50 000 per year, and it was
argued that this would attract more
school students to the subject if it was
widely publicised.

Olivier Dubrule, who works for
Total Mobil and is immediate past-
president of the European Associa-
tion of Geophysicists and Engineers,
said the workforce was aging and
companies were increasingly recruit-
ing from India and China, or poaching
from each other.

Beyond the energy industries, geo-
physicists will be increasingly in
demand to study earthquakes and
volcanoes, monitor nuclear arms and
waste and manage the environment,
the report notes. However, the num-
ber of BSc courses has fallen from
about 12 to seven and, unless demand

increases, excellent courses will close
and geophysics research will suffer, it
concludes. The number of MSc pro-
grammes in geophysics has also
shrunk, from five to one, partly due to
reduced funding from the Natural
Environment Research Council.

Commenting on the report’s rec-
ommendations for A-level physics,
the Institute’s education director,
Peter Main, said: “Subjects such as
geophysics and others like meteorol-
ogy are very important ways of show-
ing the breadth of application of
physics and just how many occupa-
tions studying physics can lead to.”

He believes the most effective meas-
ure is to increase the number of
undergraduates studying physics and
maths overall, and that industrial
companies should be more open
about the shortage of graduates and
the salaries they could obtain.
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University physics runs at a loss
Ayala Ochert examines a study showing deficits are large, but things could be looking up.

Laboratory sciences like physics can be expensive to teach because of the cost of high-tech equipment.

An essential reference work used by
particle physicists across the world
has been published by one of the Insti-
tute’s journals for the first time this
summer. The Review of Particle Physics
for 2006 has been produced as a spe-
cial issue of Journal of Physics G: Nuclear
and Particle Physics.

The content is created by the Particle
Data Group, a global body of experts
that reviews progress in particle physics
(and related areas in astrophysics) and
compiles and analyses the latest data on
particle properties. It includes more
than 2600 new measurements and 110
reviews, with summaries of searches
for hypothetical particles such as the
Higgs boson, heavy neutrinos and
supersymmetric particles.

This biennial publication is free to
view online at www.iop.org/journals/
jphysg, or copies may be ordered at
http://pdg.lbl.gov.

Institute publishes
particles “bible” Geophysicists in short supply

I N  B R I E F

● The 36th Annual General Meeting
of the Institute of Physics took place on
20 July. Members passed the following
resolutions:

– BDO Stoy Haywards LLP were
reappointed as auditors (98% in favour)

– new annual membership
subscription fees from 1 January 2007
were approved (89% in favour)

A resolution to remove a bar on paid
employees of the Institute and those
under contract to it receiving Institute
Awards, such as medals and prizes, was
defeated (53% against).
● The concerns of the magnetic reso-
nance imaging (MRI) community over
an EU directive that could restrict the use
of MRI scans were treated with “an
instinctive and dismissive resistance” by
the Health and Safety Executive (HSE), a
select committee of MPs says in a report
published in June. The HSE began to en-
gage properly with the community only
when ministers became involved, it says.

The report by the House of Commons
Science and Technology Select Comm-
ittee, Watching the Directives: Scientific
Advice on the EU Physical (Electro-
Magnetic Fields) Directive, says the HSE’s
comments at one meeting about the MRI
community’s concerns “suggest a degree
of arrogance and disdain which is
extremely disturbing”. It is also critical of
the National Radiological Protection
Board for failing to consult widely enough.

In May, under pressure from the
Institute and others, the European Com-
mission set up a working group to review
the controversial directive, which would
restrict some of the more cutting-edge
uses of MRI. The HSE has now agreed to
commission some more research.

In August the Institute also published a
briefing paper on MRI for policymakers,
which describes how the technology is
revolutionising biomedical knowledge
and enabling earlier diagnosis as well as
less invasive surgery.

N E W S M A K E R S

David Brink, emeritus
professor at Balliol
College Oxford and a
former reader in
Oxford’s Department of
Theoretical Physics, has

been awarded the Lise Meitner Prize for
Nuclear Science by the Nuclear Physics
Board of the European Physical Society.
The award was given for his contributions
to the theory of nuclear structure and
reactions over several decades.

John M. Brown has
been awarded the Sir
David Bates Prize by the
Institute’s Division of
Atomic, Molecular,
Optical and Plasma

Physics. Brown is a professor of
chemistry and heads a research group in
the Theoretical and Physical Chemistry
sub-department at the University of
Oxford, which aims to characterise the
geometric and electronic structures of
small, unstable molecules.
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The Council of the Institute of Physics met on
20 July 2006 and discussed the following:

Last year Council set up a working group to
review the current portfolio of awards to ensure
that it covers all areas of modern physics and
recognises those doing exemplary work. The group
consulted widely with the community to create a
new portfolio of awards — some new, some
changed and some renamed — and at the July
meeting Council approved the new set of awards.
The following is a summary of the new portfolio; full
details of all awards and criteria for nomination will
be published in Interactions in December.
● International medal — the Isaac Newton
medal and prize, a prestigious new annual award
for an exceptional physicist from any area of

physics and of any nationality, has been created.
● Gold medals — formerly known as the “premier”
awards, these include the Dirac and the Glazebrook
medals. The Guthrie medal has been renamed the
Faraday medal and a new award — the Business
and Innovation medal — has also been created.
● Subject awards — formerly known as the “senior”
awards, these have been expanded to cover
previously unrecognised areas of physics. These
include the Chadwick medal for particle physics; the
Rayleigh medal for theoretical, mathematical or
computational physics; the JJ Thomson medal for
atomic or molecular physics; the Joule medal for
applied physics; the Tabor medal for surface or
nanoscale physics and the Franklin medal for
physics applied to the life sciences. Two new

subject awards have also been created for the first
time in the area of space and astrophysics: the
Payne–Gaposchkin medal for plasma, solar or
space physics and the Hoyle medal for
astrophysics, gravitational physics or cosmology.
● Early career awards — formerly known as the
“principal” awards, these will continue to be given
to outstanding physicists within 12 years of starting
their research careers. These are unchanged except
for the Boys medal for experimental physics, which
has been renamed the Moseley medal.

In other business, Council heard from the chief
executive, Bob Kirby-Harris, who presented the
plan for implementing the Institute’s new five year
strategy (see April 2006). It also agreed to the
following:

– As recommended by the Nations and Regions
Board, the Institute of Physics in the various
nations of the UK and Ireland will now formally be
known as “The Institute of Physics in Ireland”,
“The Institute of Physics in Scotland” and “The
Institute of Physics in Wales”.
– Nigel Mason has been co-opted to serve on
Council for a third and final year, and Julie Corbett
will attend Council meetings for the remainder of
her term as chair of the Diversity Committee.

This meeting marked the retirement from
Council of Colin Latimer, Ian Marshall, Neil Marks,
Robin Williams and Helen Reynolds, and was the
last to be chaired by the outgoing president, Sir
John Enderby. He remains on Council for one year
as immediate past-president.
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4 reflections

He died about 375 years before the first blog appeared, but Francis
Bacon wrote a prescient warning for the online community:

“The human understanding when it has once adopted an
opinion... draws all things else to support and agree with it. And
though there be a greater number and weight of instances to be
found on the other side, yet these it either neglects and despises...
in order that by this great and pernicious predetermination the
authority of its former conclusions may remain inviolate.”

So the Institute of Physics took a brave step when it asked
three writers to explore the case for and against new nuclear
power stations in the UK via the medium of the blog this
summer. Whether Kat Arney, Gia Milinovich and I succeeded in
generating more light than heat in this experiment, titled
Potential Energy, is something you can judge for yourself. The
evidence – in more than 60 posts and 400 replies from readers –
is at http://potentialenergy.iop.org.

The three of us started and ended in different positions. For
Kat, who works for a cancer charity and is on the team of The
Naked Scientists radio show, writing for Potential Energy proved
to be a steep learning curve: “At the beginning of the project, I
freely admitted I was a bit of an ignoramus about energy issues,
and now – despite all my research – I don’t feel much wiser. Or
to steal the words of my college tutor, ‘We’re still confused, but
now we’re just confused at a higher level.’”

Most valuable, she found, was the input from commentators
pointing her in the direction of new resources and occasionally
blasting “mile-wide holes” in her arguments. Evidence, then, that
blogs can be more constructive than Bacon might have feared.

Kat concludes: “I would love to live in a world where all our
energy came from clean, renewable sources and we didn’t have to
take on the long-term unknown risks of nuclear power. I would
also like to live in a world where chocolate was zero-calorie, and
we all got free new shoes every Friday. Here in the real world it
seems inevitable that we will be heading down the nuclear road in
the immediate future. But I hope that it will only be a medium-
term fix on the way to developing effective renewable technology.”

Gia, a science and technology broadcaster and professional 
blogger, learned a lot from taking part, and in the end she came
down decisively in favour of nuclear power. She writes: “Potential
Energy gave me the opportunity to spend time really looking into
nuclear power. Like most people, my information has always
come from news stories about leaks, disasters or protests. For the
first time in my life, I looked at the subject as objectively as I could
and have decided that nuclear power should be part of our future.”

I started the blog believing that there is not currently a good
case for nuclear new build in the UK, but ready to change this
view should I find sufficient new evidence to the contrary. My
initial view had been informed by the government’s Sustainable
Development Commission, which recently concluded that
because of issues of long-term waste, cost, inflexibility, energy
efficiency and international security, there was no justification
for bringing forward a programme at present.

Transportation of nuclear fuels remains vulnerable

Old stick in the mud that I am, I found these arguments largely
stood up to scrutiny during the blog. I did learn, thanks to
Potential Energy’s commentators, that deaths as a result of
Chernobyl may have been considerably far fewer than some have
alleged. I also learned that the consequences of a direct impact of
something like a jumbo jet on a fast-breeder reactor might not be
as serious as one might first think, but that transportation of
nuclear fuels in the UK by road and rail remains vulnerable.

I learned, too, that the direct dangers of nuclear waste may not
always be as great as some alarmists portray, but that this does
not make it harmless. I learned that plans for storing nuclear
waste are probably most advanced in Sweden and Finland, but
that the Swedish government has not abandoned its policy of
phasing out nuclear power at the earliest opportunity. And I
learned more about the multi-billion dollar campaign by corpo-
rate interests to portray nuclear as the underdog against a State of
Fear-type conspiracy by overweening environmentalists.

While we were still talking about all this, the UK government
decided to approve nuclear new build, and we may see 10 GW or
more of additional capacity over the next 10 to 20 years, should
the private sector be convinced that its investment is sufficiently
secure. Things have also moved on since we concluded Potential
Energy. The UK Committee on Radioactive Waste Management
issued its long-awaited report on 31 July. This plumps (like
earlier studies) for deep geological disposal in bunkers a mile
underground in stable rock formations, but actual construction
of a nuclear waste store may not start until about 2035.

The discussion has ended, but Potential Energy is still online. It
remains, in my view, a useful and readable compendium of
argument, rhetoric and evidence on this vital debate. Bacon
would, I hope, be reasonably pleased.

Caspar Henderson is writing a book on the future of coral reefs. He is a
contributing editor to chinadialogue.net. Visit http://potentialenergy.iop.org.

Bloggers in three minds on nuclear

Caspar Henderson

“The Institute
took a brave step
when it asked
three writers to
explore the case
for and against
new nuclear
power stations.”

Institute creates new awards and medals 
focal point: council news
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Jim Grozier came late to the physics
community as a mature student, but
he’s since made up for lost time. He’s
an enthusiastic student activist,
organiser of Brighton’s Café Scien-
tifique and plays a prominent role in
Nexus – the Institute’s student wing –
as well as his local branch.

He took sciences in the sixth form
and embarked on a course in psychol-
ogy and philosophy at Oxford, but
soon found it too “navel-gazing” and
gave up. A foray into physics at the uni-
versity was equally short-lived; then a
mortgage and children kept him tied to
a job as a telecommunications engi-
neer on the railways for 26 years. “You
got to travel around and to some extent
you were your own boss, but I always
had this feeling that it was not really me
and that I was capable of doing more.”

He picked up a degree in maths
through part-time study at Kingston
and Brighton polytechnics, but this
wasn’t really fulfilling enough. Then his
enthusiasm for physics was reignited
by a book on how scientific ideas are
used to justify philosophical or reli-
gious stances. Further reading con-
vinced him that scientific language is
too often used by people with little real
understanding. He decided to gain
some understanding himself and took
a BSc degree in physics and maths with
the Open University. He graduated
with first-class honours in 2002, and
now at the age of 55 he’s a PhD student
at Sussex University, in the experimen-
tal particle physics group on the Neu-
tron Electric Dipole Moment project.

Grozier helped to found the OU’s
physics society, Fusion, in 2001,
which currently has around 500
members. “You’re very isolated study-
ing with the OU, I found. Nexus is very
useful because it gives you a link to
other students. I had organised a few
visits to places with other OU physics
students, but it was difficult to publi-
cise these. I wrote to the Institute and
asked if there was some way OU stu-
dents could be put in touch with each
other – I hadn’t had the idea of form-
ing a society but it somehow trans-
muted into that.”

He’s now treasurer of Fusion as well
as excursions coordinator for the
International Conference of Physics

Students 2007, due to be held at Uni-
versity College London and organised
by Nexus for the first time. He encour-
ages physics students to see science
facilities at first hand, and has arranged
several trips to Culham, CERN and the
European Synchrotron Radiation
Facility at Grenoble. He’s passionate
about provoking students to think –
both about the philosophy of science
and about ethical issues. He’s also
strongly against nuclear weapons.

“I’m involved in one or two local
campaigns, and we had a joint protest
at a local bomb factory. I think some-
body has to make a stand,” says
Grozier. “I once went to a talk about
how satellites were used for surveil-
lance in the Gulf War and there was
such an unquestioning atmosphere. I
think people should be a bit aware and
at least discuss the ethical implications.

“Maybe people studying physics
could be required to do an ethics
course. There’s a big push these days
to get more people interested in
physics, but many people see it as
being involved in nuclear weapons.
We need to make it clear that you can
choose an ethical career.”

Grozier gets just as fired up by
sloppy language in physics, arguing
that phrases like “curved space-time”
or “time having no beginning” are
bandied about and even quoted in

textbooks by people who cannot give
a meaningful definition of them. “I’m
not sure you can talk about these
things in language at all. You can only
use mathematical analogies.”

He was a little disappointed that his
OU courses gave little attention to
philosophical issues and he’d like to
do a course exploring the philosophy
of science and physics. Café Scien-
tifique, which arranges free informal
lectures and debates in settings such
as cafés and bars, is one outlet for
philosophical discussion, though it
would not normally address funda-
mental physics in great depth.

Grozier often wonders whether it is
sensible to embark on a physics career
at his time of life, but says he finds UK
physics students take his age in their
stride. “No-one has said to me, ‘Why
are you doing this at your age?’ though
with foreign students it can be differ-
ent as there is a much more traditional
system in the rest of Europe. Nexus
makes it clear that ‘young’ (as in
Young Physicists’ Conference) doesn’t
just mean age but refers to students or
recent graduates. I do have a battle
within myself, sometimes thinking ‘I
should be sitting with my grandchil-
dren on my knee’, but I’ve discovered
that I can contribute skills such as my
experience in project management.”

He’s interested in doing postdoc-
toral research – particularly in fusion
– or possibly further study. He’s also
interested in oral history and the idea
of working with retired scientists who
are still around to tell their stories.

When he worked on the railway,
Grozier recalls, they had simply writ-
ten manuals called “donkey brain
guides”. “I’d like to write a ‘donkey
brain guide’ to quantum field theory.
It’s the hardest thing I’ve ever had to
study and I’d like to study it further,
understand it and write about it in a
way that people can understand.”

Getting on the right
track with physics
Heather Pinnell meets
a mature student
with a passion for
physics, philosophy
and ethics.

After 26 years on the railways, Jim Grozier turned to a career in physics.

profile: Jim Grozier

“I always had this
feeling that my job
was not really me
and that I was
capable of doing
more.”

When Lab in a Lorry came to visit

Littleover Community School in

Derby it was a hit with staff and

students alike, says head of

physics Grant Pollard.

Back in February the school received an e-mail inviting us to apply for
a visit from Lab in a Lorry – the Institute’s mobile science lab. So we
applied for the maximum three-day stay as we wanted the whole of
Year 9 to have the opportunity to visit it. Unfortunately, due to high
demand, we were able to have the lorry for only two days in April.

Next we had to locate some volunteers to staff the lorry and
present the experiments. Derby SETPOINT put us in touch with some
Science and Engineering Ambassadors – people from industry who
are able to provide a real-world perspective on science for
schoolchildren. They quickly supplied the names of six volunteers,
mostly from Rolls Royce in Derby, to help in the lorry for a day each.

As only 144 of the 275 Year9 pupils could visit the lorry, we had to
decide who was to be picked. One of the aims of the scheme is to
promote an interest in science in all pupils, so we decided to make a
random selection, regardless of ability or perceived interest in science.

The 44 foot lorry just managed to fit in our car park and was
hooked up to the electricity. The first session of the day was used to
train the volunteers — Mike Swanwick, Gurmeet Dhanjal and Lee
Griffiths from Rolls Royce; Edjie Wake, who helps with the before-
school Maths Sunrise Club; and Sue Stokoe, our own lab technician,
who used to work in the nuclear industry and has a PhD in physics.

Bruce Rogers, who looks after this particular lorry as it travels the
country, showed them its three main experiments: the Resonating
Wine Glass, the Reluctant Oil Well and Spiral Rainbow — a light-
scattering experiment. After this brief training session, the first group
of pupils were unleashed on the nervous-looking volunteers. But
there was nothing to fear and all went smoothly, although the
wineglass would not smash despite Mike’s best efforts (it did
oscillate alarmingly). Gurmeet and Lee succeeded in getting most of
the pupils covered in green glycerol; judging by the squeals, the girls
seemed to particularly enjoy this experiment.

Over lunch I chatted with the volunteers and was pleased that
they all seemed to have really enjoyed the morning. Mike said it had
rekindled his enthusiasm for the subject and he would definitely do
it again. The next day saw the arrival of two different ambassadors,
Chris Greaves and Nigel Stephenson, again from Rolls Royce, with
just as much success as on day one.

Six Year 9 pupils were also there as reporters for the school
newspaper, interviewing pupils, teachers and volunteers. Mr Gosal,
head of science, told them: “Events like this encourage pupils to be
even more enthusiastic about science. It is a shame that not all the
pupils could view it, I know there were many disappointed faces.”
Typical comments from the pupils themselves were: “It’s better than
being taught from textbooks”, “the bending wineglass was cool” and
“it was good to be able to do big experiments ourselves”.

It was clear that the pupils certainly enjoyed the lorry, and staff
were impressed by it. It has also given us a couple of ideas for
experiments that we might use — a stroboscope and fan
demonstration, and the scattering of light to make sunsets and
rainbows. Littleover is a specialist science and mathematics school
and by hosting events like this we hope to increase the uptake of
science at A-level from its already high base and to encourage a
greater interest in science among all pupils. The sheer physical
presence of the lorry helped to raise the profile of physics for
everyone who saw it and, for those lucky enough to go inside, it has
made them more aware of what physics is and what physicists do.
I’m definitely planning on hosting one of the lorries again next year –
hopefully for a little longer so that the whole year group can visit it.

O B S E R V A T I O N S

If you would like to contribute to OBSERVATIONS please send an e-mail with your
idea to interactions@iop.org.
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L E T T E R  F R O M

...the YPC organiser
Imagine you’re a PhD
student facing a lecture
theatre of eager young
physicists. None of them
are specialised in your
field and it’s your job to

explain the foundation of your research
from scratch. You need to explain why
your work is worthwhile. Oh, and you only
have 15 minutes. Think you can do it?

If the answer is no, then maybe you
need to step back a minute, away from
the conferences and meetings where
your speciality is top of the agenda.
Effective communication is important to
the work of all scientists, and you ought
to be able to explain the background and
significance of your work reasonably well. 

This is just one of the reasons why the
Institute organises its Young Physicists’
Conference (YPC) for one weekend every
year – to give young members an opp-
ortunity to practise essential scientific
skills. This year it will be at Birmingham
University on 24–26 November. 

But YPC isn’t just for PhD students to
flex their presentation muscles. It’s for
undergraduates too, who can get up to
explain their yearly project, their extra-
curricular physics or simply to share
something interesting they’ve learned. If
you’re an undergraduate then YPC may
well be your first time in front of a
scientific audience (apart from your year
group). Just remember, practice makes
perfect, and no matter what you do when
you graduate, good communication will
become one of your most crucial skills.

If this all sounds like a lot of work, don’t
be put off —  there’s plenty at YPC to en-
gage or entertain you. Guest lectures from
notable scientists and science communi-
cators form an integral part of the prog-
ramme. Last year, Channel 4’s FameLab
finalist Mark Lewney entertained
delegates with his novel approach to
explaining superstring theory using his
custom-made Ibanez electric guitar! It’s an
approach that’s won him national recog-
nition as a science communicator and
inspired many YPC delegates. “The guy is a
legend!” said one. “It’s great to see public
engagement in science done properly.”

YPC has a tradition of lively evening
social events, which this year will include a
conference dinner, a four-act comedy
stand-up show and access to the Jongleurs
comedy club for our expected audience of
more than 120 delegates to enjoy.

So, ask yourself, are you ready to take
on that audience of young physicists?
And, equally important, are you ready to
enjoy our engaging guest lectures and
exciting social events? Put yourself to the
test this November.

Samir Dawoud is the Institute’s student
liaison officer and co-organiser of the YPC.
Visit www.iop.org and go to “Popular Links”.

Questions of procedure
It is notable that no minutes of the
2005 AGM were supplied with the
notice of this year’s AGM, nor did the
agenda include an item for the
approval of these non-existent
minutes as a true and proper record
of the meeting. There should also
have been an agenda item allowing
for the correction of these non-
existent minutes if they were not a
true record of the meeting. This is
how all AGMs that I have attended
always start. I must have attended at
least 100 AGMs of various bodies,
businesses and societies, and they
have all been of this common,
standard form:

1. Apologies for absence
2. Minutes of the last meeting

(enclosed)
2.1 To approve the minutes

2.2 Matters arising

It has also been brought to my
attention that the minutes of the
AGM of 22 July 2004 and those of 21
July 2005 are not true records of
those meetings but have been
approved by Council without any
reference to those other persons
present. This is not on!

This is a members’ organisation,
and members must be able to see
that meetings are held in a proper
manner, with a true record of what
took place, what issues were raised,
what votes were taken and what
decisions were made. We, the
members, are the Institute. We must
have our say and, if necessary, insist
that the more contentious matters be
put to the vote.

Council has the responsibility of
implementing the objectives of the
Institute, but only after it has sought

the approval of the membership. To
that end it has to make provision for
questions to be raised at the AGM. It
has to make provision for discussion
of properly presented proposals
submitted within the time limits
given. These proposals must appear
as agenda items of the AGM. We
operate in a democratic society, and
the Institute should reflect this in its
proceedings. There is no place for
any other system.
Ian Jones
Kirk Ella, East Yorkshire

Sir John Enderby replies on behalf
of Council:
Bylaw 84 states: “The Council shall
cause Minutes to be kept of the
proceedings of General Meetings of
the Institute, of meetings of the
Council and of boards, committees
and ad hoc groups appointed by the
Council in accordance with Bylaw 82.

Such Minutes if purporting to be
signed by the Chair of the meeting to
which they relate or of the next
succeeding meeting shall be prima
facie evidence of the matters stated
therein.”

This bylaw is unchanged since the
bylaws were first introduced in 1970
and, consequently, the minutes of
the previous AGM have never been
an agenda item at the AGM.
Although not obliged to do so,
successive presidents have sought
the agreement of Council before
signing the minutes of the AGM so
that the resolutions passed can be
implemented.

In light of the issues raised here
and by members present at the 2006
AGM, Council will consider this
matter before the 2007 AGM.

Write to interactions@iop.org or the address
above. Letters may be edited for length.

For further details, contact
member services at
membership@iop.org, 
020 7470 4800 or visit us at
http://members.iop.org....you can get free e-mail

through Physmail,
including 15 MB of storage
and a forwarding service.

Remember, 
as a member...

NEW BUSINESS
AFFILIATES
DTI Global Watch Service, Fine R and D,
Institute of Cancer Research Enterprise
Unit, Kogan Communications, London
Development Agency, LRB Consultants,
Starpoint Adaptive Optics, NanoSight,
National Microelectronics Institute Optronic
Laboratories, Oxonica, Quotec, Seagate
Technology R&D, Vacuum Systems –
Microanalysis.

NEW FELLOWS
Roland Appel, Janice Barton, Swapan
Chattopadhyay, Antonio Fernandez-Ranada,
S Kilin, Ting-Kuo Lee, Predrag Miranovic,
Paul Nolan, Kenjiro Oura, Katsuhiko Sato,
Paul Spencer, Richard Strange, Marek
Trippenbach, David Thomas.

NEW MEMBERS
Stephen Ashworth, Steven Bailey,
Christopher Barton, Mark Basham, Sharon
Bean, James Bleach, Francesca Budd,

Graham Case, Samuel Docx, Nigel Doyle,
Taofik Ewumi, Pierre Gelat, Simon Good,
Mark Janicki, Axel Kuhn, Elizabeth Lee,
Mary McSherry, Andrew Morrow, Kyaw Kyaw
Sein Htoon, Paul Stevens, Laura Lauro-
Taroni, Carlo Tosi, Matthew Turner.

IN MEMORIAM
Allan Blanchard, John Dawson (West
Yorkshire), Robert Elliott, Stephen Fleet,
Peter Goodeve, Oliver Heavens, Peter
Lindsay (London), David Manley, George
Morgan, Yuval Neeman, David Oakeshott,
George Renton, Leonard Rotherham, John
Rowlands (Sheffield), Stanley Rowlands, 
SL Seaton, Hugh Smith, Harold Wise.

WANTED
●Applicants for the Institute’s Best
Practice in Professional Development
Awards. These are given to private or public
sector physics-based companies that
demonstrate best practice in the training of
physicists within their workforce. Awards will

be given in two categories: large organis-
ations, and small and medium-sized
enterprises (with less than 250 staff).
Employees may apply on behalf of their
company, but the submission must be signed
by a senior director or chief executive. The
closing date is 1 November. For further
details, contact Narinder Ubhi on 020 7470
4822, e-mail narinder.ubhi@iop.org or visit
www.iop.org/Our_Activities/Awards and click
on “Additional Awards”.
●Postgraduate students to apply for a
three-month work placement funded by
the Institute and the Parliamentary Office of
Science & Technology (POST). The selected
POST fellow will be based in Westminster
and will produce a POSTnote – a short
briefing paper giving MPs and peers a broad
overview of the background to a science or
technology-based issue and its policy
implications – or may contribute to a longer
report or assist a select committee in an
enquiry. Applicants must be based in the UK
or Ireland and be in their second or third year

of postgraduate study in physics. For more
details, contact the Institute’s policy officer,
Tajinder Panesor (tajinder.panesor@iop.org).
●Applicants for the Institute’s Public
Engagement Grant Scheme. This scheme
is designed to give financial support of up to
£1000 to individuals running physics-based
outreach activities in 2007. Application forms
and guidance are available at www.iop.org/
Our_Activities/Engaging_the_Public/
Funding/page_5878.html or e-mail
physics.society@iop.org. The closing date is
3November.

MEMBER OFFER
●Online subscription prize draw
Philip Wright from Salisbury, Wiltshire, is
June’s prize-draw winner and Amalia Coldea
from Bristol is July’s prize-draw winner. They
each win a 512 MB data stick. For your
chance to win a data stick, pay your
membership subscription online at
http://members.iop.org when you receive
your subscription notice.

notices



The Institute’s Environmental Physics Group is once again running an essay
competition to recognise excellence in communicating the significance, value and
rewarding nature of engaging with environmental physics. Entries can cover any
aspect of environmental physics, including (but not limited to) atmosphere and
climate, hydrology, plant physics, waste, energy and the built environment. The
competition is open to all, but entries from students are particularly welcome.

Prizes

• a £500 prize will be awarded to the winning author

• a second prize worth £200 and a third prize worth £100 may also be awarded

• the winning entries will be considered for publication in Physics World

Essays must be original and will be judged on writing quality and content. They should
be written in an accessible way and must be no longer than 2000 words. The subject of
the essay may be purely scientific or it can adopt a policy-related or other perspective.
Entries and enquiries should be e-mailed to env.essay@physics.org. Further details can
be found at www.iop.org/Our_Activities/Groups_and_Divisions/Subject_Groups.

Closing date: 31 December 2006

Environmental Physics
Essay Competition

SEPTEMBER 2006

Physics by the Lake
Condensed matter summer school to
teach the theory underpinning research.
Theory of Condensed Matter Group
St Martin’s College, Ambleside, Cumbria
3–15 September
www.physicsbythelake.org
Booking required

Photon 06
Speakers, tutorials, poster sessions and
exhibition.
Institute of Physics/UK Consortium for
Photonics and Optics
University of Manchester
4–7 September
www.photon06.org
Registration required

BRSG: 50th Jubilee Meeting
Invited speakers and oral presentation.
Magnetic Resonance Group
University of Nottingham
5–6 September
www.iop.org/Conferences
Registration required

Maxwell 150 Years on
Celebratory meeting with talks, poster
sessions and public lectures.
IOP in Scotland and others
Marischal College and King’s College,
University of Aberdeen, Aberdeen
7–9 September
www.abdn.ac.uk/maxwell

RAE: Looking Beyond 2008
Meeting of the Standing Conference of
Physics Professors and the Standing
Conference of Astronomy Professors.
Science and Education Department
76 Portland Place, London W1
8 September
tajinder.panesor@iop.org

Quantum Physics of
Nanostructures
Talks on nanoscale quantum effects in
particles, quantum dots and nanowires.
Nanoscale Physics and Technology Group
Falcon Hotel, Stratford-Upon-Avon
18–20 September
http://nprl.bham.ac.uk/QPN
Registration required

Third National Meeting on
Quantum, Atomic, Molecular and
Plasma Physics
National conference and summer school.
Division of Atomic, Molecular, Optical
and Plasma Physics
Collingwood College, Durham
18–22 September
http://massey.dur.ac.uk/quamp

Combustion of Biofuels
Discussions on current research.
Combustion Physics Group
E.ON UK Power Technology, Ratcliffe-on-
Soar, Nottingham
19 September
www.iop.org/Our_Activities/
Groups_and_Divisions
Registration required

RGA Users Meeting
Free workshop-style meeting for users of
residual gas analysers.
Institute of Physics Vacuum
Group/ASTeC Vacuum Science
Group/CCLRC/SS Scientific Ltd/ISIS
Daresbury Laboratory, Warrington
20 September
www.rgausers.org
Registration required

Physical Acoustics Tutorial Day
and AGM
Meeting includes a half-day of tutorials.
Physical Acoustics Group
76 Portland Place, London W1
21 September
www.iop.org/Conferences

Imaging in the Eye III: Techno-
logies and Clinical Application
Forum for scientists and clinicians.
Optical Group
76 Portland Place, London W1
22 September
www.iop.org/Our_Activities/
Groups_and_Divisions

OCTOBER 2006

Nature to Nanotechnology
and Back
Talk by Alan Dalton of the University of
Surrey.
South Central Branch
Lecture Theatre M, Surrey University
4 October
http://scentral.iop.org/guildford.html

Engineering and Physics:
Synergy for Success
Conference on interdisciplinary work in
engineering and physics.
Engineering Physics Group
76 Portland Place, London W1
5 October
www.iop.org/Conferences
Registration required

Commercialising Research for
Healthcare Biotechnologies
Invited speakers and opportunities for
networking and discussion.
Business and Innovation Department
76 Portland Place, London W1
9 October
www.iop.org/Our_Activities/
Business_and_Innovation

Physics and Public Engagement
Meeting to survey current efforts in public
engagement and to offer practical advice.
Higher Education Group
76 Portland Place, London W1
11 October
www.iop.org/Conferences
Registration required

Is it Possible to Keep the Lights 
On and Save the Planet?
Talk by Prof. Maxwell Irvine of
Manchester University.
Lancashire and Cumbria Branch
Frankland Colloquium Room, Lancaster
University
11 October
www.iop.org/Our_Activities/
Local_Branches

Biotribology
Meeting to give a snapshot of the current
state of the art in biotribology.
Tribology Group
76 Portland Place, London W1
18 October
www.iop.org/Conferences

The Perfect Lens
Talk by Prof. John Pendry of Imperial
College London.
IOP in Wales
Large Chemistry Lecture Theatre, Cardiff
University, Cardiff
18 October
http://wales.iop.org

The Huygens Encounter 
with Titan
Talk by Andrew Ball of the Open
University.
South Central Branch
Lecture Theatre 1-01, St Michael’s
Building, University of Portsmouth
19 October
http://scentral.iop.org/guildford.html

Postgraduate Workshop on
Imaging in Magnetics
Workshop to give background and
generic knowledge to postgraduates.
Magnetism Group
76 Portland Place, London W1
23 October
www.iop.org/Conferences

Alchemy in the 21st Century: the
Quest for Superheavy Elements
Talk by Rolf-Dietmar Herzberg of the
University of Liverpool.
South Central Branch
Lecture Theatre M, University of Surrey
25 October
http://scentral.iop.org/guildford.html

The Future of Fossil Fuels
A meeting to explore the role of fossil fuels
in the energy mix for the next century.
Energy Management Group
76 Portland Place, London W1
26 October
http://groups.iop.org/EG

NOVEMBER 2006

Climate Change: How Do We Tell
it is Really Happening?
Talk by Ellie Highwood of the University
of Reading.
South Central Branch
Lecture Theatre 1-01, St Michael’s
Building, University of Portsmouth
8 November
http://scentral.iop.org/portsmouth.html

Low Temperature Techniques
Course
Basic techniques for new researchers.
Low Temperature Group
Aston Business School, Birmingham
8 November
www.iop.org/Conferences

Careers Fair
For science, technology and engineering
students and recent graduates.
Professional Standards Department
76 Portland Place, London W1
8 November
http://careers.iop.org/careers_fair

Experimental Techniques in
Semiconductor Research
For new and established researchers.
Semiconductor Physics Group
East Midlands Conference Centre,
Nottingham
17 November
www.iop.org/Conferences

Key Insight Business Briefing:
Health Technologies
Speakers from government and industry,
followed by panel discussion.
Business and Innovation Department
76 Portland Place, London W1
20 November
www.iop.org/Our_Activities/
Business_and_Innovation
Booking required

Probing the Mind with Magnetism
Talk by Lauren Stewart of University
College London.
South Central Branch
Lecture Theatre M, University of Surrey
22 November
http://scentral.iop.org/guildford.html

Michael Faraday and
Electromagnetism
Lecture and demonstration by Peter Ford
of the University of Bath.
South Central Branch
Lecture Theatre B, Department of
Physics, Southampton University
23 November
http://scentral.iop.org/
southampton.html

Young Physicists’ Conference
Annual conference for physics students
and graduates in early career.
Nexus/Young Professionals’ Network
Birmingham University
24–26 November
www.iop.org

Winnie the Pooh, the Neutron
Electric Dipole Moment and the
Mystery of the Universe’s
Missing Antimatter
Talk by Philip Harris of Sussex University.
South Central Branch
Pevensey 1 Lecture Theatre, Sussex
University
28 November
http://scentral.iop.org/brighton.html

Interactions September  2006

7event horizon
Visit whatson.iop.org for full details of all Institute of Physics events.

Gravity, Gas and Stardust
Various venues throughout
England, Scotland and Wales
July – December 2006
An interactive presentation by 
Dr Peter Edwards of Durham
University. Aimed at 14–16-year-
old students, it covers such
questions as: how and when did
our universe begin, how did it
evolve and how will it end?

Education Department

www.iop.org/Our_Activities/
Schools_and_Colleges

SCHOOLS LECTURE 2006

New Biological Physics
Group
Lunch and afternoon meeting to
discuss the formation of a new
Biological Physics Group and its
future activities.

Science and Education
Department

76 Portland Place, London W1

25 September

sarah.verth@iop.org

All welcome, but please e-mail to
confirm attendance

TOWN MEETING

Vibration of Sliding Contacts
One-day meeting for those
working in the fundamentals or
applications of tribology or
vibration research, focusing on
areas of progress.
Stress and Vibration
Group/Tribology Group
76 Portland Place, London W1

28 February 2007
www.iop.org/Conferences

Registration required

ONE-DAY MEETING

Nanoelectronics: Materials
and Technology
A forum for a range of researchers
to meet and discuss the latest
developments in nanoelectronics.

Information Technology,
Electronics and Communications
Group

76 Portland Place, London W1

28 February 2007
www.iop.org/Conferences
Registration required

ONE-DAY CONFERENCE
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Science, Engineering and Technology

Sponsored by Sharp Laboratories of Europe Ltd

8 November 2006
The Institute of Physics, London

Exhibitors confirmed so far include: 
AWE, Accenture, Rolls-Royce, Morgan Stanley, 
Home Office Scientific Development Branch and the
Environment Agency.

STOP
THINK
GO

For more information, e-mail: careersfair@iop.org
or visit: http://careers.iop.org /careers_fair.

Anglo-French Physical
Acoustics Conference 2007
To discuss progress and to
enhance collaboration.

Physical Acoustics Group/
GAPSUS of the Société Française
d’Acoustique

La Villa Clythia, Fréjus, France

17–19 January 2007
www.iop.org/Conferences
Registration required

CONFERENCE



The flyer read: “Big Bang! A spectacular new musical
show, presenting Physics, Life, Love and the Universe
like you’ve never seen them before.” How could I resist?
Especially when the spectacular new musical show in
question was due to be staged in the Chadwick Lecture
Theatre in the University of Liverpool’s physics depart-
ment, and the man behind the musical was my ex-PhD
supervisor Dominic Dickson, who had also taught me
undergraduate electromagnetism in that very lecture
theatre some years before.

I barely recognised it as the site of my struggles with
vector calculus. The lectern had become the Galaxy Bar
and there was not a whiteboard or projector in sight;
they had been replaced by stage lighting in an unlikely,
yet impressive transformation.

The heroine of the musical is Anna, whom we meet
as an enthusiastic physics student with a massive crush
on her fellow undergraduate, the ambitious Jay. Unfor-
tunately for Anna (and probably Jay as well) he is spo-
ken for by a fake-tanned chav with blonde hair
extensions. Nonetheless, Anna and Jay manage a snog
at their graduation, before going their separate ways.

We catch up with them again 20 years later when, by
pure coincidence, they have both been nominated for
the Nobel prize for their work on nuclear fusion – Anna
as a research physicist, and Jay as the director of a pres-
tigious research institute. Jay has matured into an evil
scientist who has no qualms marketing untested fusion
technology for his own personal gain. He also married
the blonde bird. So we all breathed a sigh of relief when
Anna won, although with no man on the horizon she
ends the show a lonely Nobel laureate.

Anna is helped on her journey by four of the great-
est scientists in history: Albert Einstein, Marie Curie,
Galileo Galilei and Isaac Newton. They periodically
cross over the space-time continuum (i.e. from one side
of the stage to the other) to give Anna advice about her
love life and her physics career. Einstein (portrayed as
a Jewish-American wise guy) gives Anna some sound

advice, telling her to follow her instincts when it comes
to love – and science. Galileo is hilariously arrogant and
the passionate Curie can’t help repeatedly pointing out
that she herself won not one, but two Nobel prizes!
Newton claims that he saw further than other men all
on his own, and that standing on the shoulders of giants
had nothing to do with it.

The four scientists interact with the audience
throughout the show, simultaneously narrating Anna
and Jay’s story and telling their own. This was where
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Physics gets a romantic spin on stage
Laura Grant gives a thumbs up to a musical combining nuclear
fusion, space-time and a love story between two physicists.

most of the physics came in as each character explained
his or her work through song. These included I’m a
Female Scientist, Let’s Gravitate and – my favourite – Let’s
Talk About Physics. All the songs were well written and
the science was spot on. The “cheese factor” was
embraced by encouraging everyone to sing along and,
as a result, audience cringe was kept to a minimum. The
group of 15-year-olds I chatted to after the performance
even walked off singing Let’s Talk About Physics.

During the interval the audience were asked to write
down any science questions they had, for inclusion in a
demonstration session where Dickson, a “real physicist”,
would answer them. I decided to try and trip him up with
a nasty question about string theory, but he answered
this concisely along with half a dozen others on topics
ranging from relativity to climate change, while still find-
ing time to throw a bit of liquid nitrogen around.

Big Bang! is aimed at teenagers and young adults, and
more than 3000 of them turned up to the Chadwick Lec-
ture Theatre during its three-week run. In writing this
review I was allowed a peek at the audience feedback
questionnaires. The responses were overwhelmingly
positive – it appears that the students and their teachers
really enjoyed this musical about physics. It was inter-
esting to note that some picked out the songs and acting
as their favourite aspects, while others liked the ques-
tions and demonstrations best. So the mix of presenta-
tion styles seems to have given the show broad appeal.

Dickson created the show with writer and musician
Phil Freeman in 2002, and it is now in its third incarna-
tion. The aim is to entertain rather than to teach. As
Dickson says: “This is not a science lesson. It’s about
how science works, about scientists being real people.”
Just getting young people through the doors of the uni-
versity can go a long way towards demystifying the
institution, especially for those whose parents and sib-
lings have no experience of higher education, he adds.
“The fact that you’ve got an entertaining, funny musi-
cal happening in a physics department is an important
part of the message.”

Laura Grant is a freelance science communication consultant.
She co-presented the Institute’s 2005 Schools Lecture.

“The group of
15-year-olds I
chatted to
after the
performance
walked off
singing Let’s
Talk About
Physics.”

Do you know a physics teacher who is cosmically inspiring? Does
he or she make physics astronomically exciting and challengingly
cool? If so, why not nominate them for an Institute of Physics
Teachers Award?

If you know of a teacher who deserves recognition, please tell us.
We are looking for teachers who inspire in their pupils a love of
physics or science in the primary context. 

Entries have to reach the Institute by 17 November 2006. Forms
are available online at http://teachingphysics.iop.org or can be
obtained from: Gita Tailor, Teachers Awards 2007, Education
Department, The Institute of Physics, 76 Portland Place, London
W1B 1NT. Tel: 020 7470 4800; e-mail: gita.tailor@iop.org.

Teachers Awards 2007
Teachers of Physics•Teachers of Primary Science

A short-lived interaction for the lovers in Big Bang!
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