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On 6 May, the International Space Innovation Centre (ISIC) was 
declared open for business at a launch ceremony conducted 
by HRH the Duke of York and David Willetts, Minister for 
Universities and Science. “ISIC provides excellent facilities for 
the private sector and academia to work together, encouraging 
them to develop new space applications,” commented Mr 
Willetts.   

STFC is one of nine founding members of this pioneering 
Harwell-based Centre – the first of its kind in Europe – which 
brings together key UK capabilities to provide a dynamic, open 
innovation environment for developing new technologies and 
downstream applications with a worldwide market.

The global space market is projected to grow at 5-7% a year 
over the coming decade, so ISIC’s establishment is extremely 
timely. Linking together existing pockets of expertise across 
industry, universities and government, the Centre offers not 
only exceptional skills for customers to harness but also access 
to a unique array of world-class facilities. These include an 

Earth Observation Hub that gives the UK ‘ground control’ 
capability for satellite missions and a Security & Resilience 
Unit (SRU) that specialises in providing emergency and security 
agencies with satellite imagery to support their operations.         

ISIC’s other members include the UK Space Agency, the 
Technology Strategy Board, the University of Surrey and 
Astrium, Astrium Geo Information Services, Logica, SSTL 
and VEGA Space. The Centre will also work closely with 
the European Space Agency’s Business Incubation Centre at 
Harwell, the first to be based in the UK. 

Dr Barbara Ghinelli, Executive Chair of ISIC, says: “ISIC is a 
nexus of UK skills and capabilities in space and is positioning us 
to win a larger share of a fast growing global market.” 

To find out more about ISIC and its mission, please visit 
www.stfc.ac.uk/isic 

ISIC launch heralds new era
for UK space industry
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Scientists from the University of Liverpool are making use 
of Europe’s most intense terahertz light source at STFC’s 
ALICE accelerator, with its state-of-the-art tissue culture 
centre and beamline to understand the effects of terahertz 
(THz) rays on human cells. This improved understanding of 
human cells could eventually lead to significant advances 
in the understanding of diseases, including melanomas and 
oesophageal cancer.

THz rays lie between microwaves and infrared light in 
the electromagnetic spectrum. THz light already has proven 
applications in both security devices and medical imaging 
and is currently being used to detect hidden explosives, 
concealed weapons and drugs. Unlike traditional X-rays, 
terahertz radiation is considered intrinsically safe, in that 
it is non-destructive and non-invasive to human cells.  
However, scientists do not yet know what the safe upper 
limits for human exposure to this radiation are.  A deeper 
understanding of THz rays’ impact on living tissue will enable 
a new generation of medical and security imaging devices to 
be developed and used safely.

Professor Weightman, from the University of Liverpool 
explained: “Like radio waves and visible light, THz rays 
are not expected to damage tissue like X-rays do. Our 
preliminary research at STFC Daresbury Laboratory has 

indicated that at low, powers human cells appear to be 
unaffected by THz rays. However, the research carried out 
in this unique facility is the only way of establishing the safe 
limits of human exposure to THz radiation at high powers 
and what effect repeated low level exposure may or may not 
have on our bodies.

“The work will give us invaluable insight into the 
mechanisms of biological organisation and enable us to test 
a controversial theory of the mechanism by which biological 
systems organise themselves. This improved understanding 
of human cells could lead to significant advances in the 
diagnosis of diseases such as melanomas and oesophageal 
cancer. Low power THz instruments are already used to 
analyse tissue removed in surgery because cancerous and 
healthy tissue respond differently to THz radiation. The 
research on ALICE will enable us to greatly improve these 
procedures and eventually lead to the development of 
improved low cost instruments for cancer diagnosis, although 
it is expected to be several years before these developments 
are realised. “

The work is being carried out with funding from 
the Northwest Regional Development Agency and the 
Engineering and Physical Sciences Research Council (EPSRC).

Breakthrough in cell biology 

(Credit: Dr Rachel Williams and Professor 

David Edgar, University of Liverpool)
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JISCM@il hits the million mark
In May, the millionth individual user 
signed up to the JISCMail mailing list 
service, which helps academics and 
researchers make contact, share ideas 
and stay in touch with each other. Run 
by STFC’s e-Science team at STFC’s 
Rutherford Appleton Laboratory and 
funded by the Joint Information Systems 
Committee (JISC), this web/email-based 
collaboration tool has firmly established 
itself as a must-have service for both 
professional and amateur scientists since 
it was set up in 2001.

Users can join existing groups or set 
up new ones. Over 8000 groups have 
already been established, covering a 
massive range of interests and providing 

a secure, virus/spam-free environment 
for discussion and information exchange. 
The millionth subscriber, for instance, 
is a member of the Galaxy Zoo project, 
a groundbreaking initiative inviting 
volunteers to look at photos of galaxies 
from the Hubble Space Telescope archive 
and categorise them as spiral or elliptical 
– a task where human abilities far exceed 
those of computers.  

In fact, JISCMail has underpinned 
this project’s success, as Chris Lintott of 
University of Oxford and the BBC’s ‘Sky at 
Night’ programme, and part of the Galaxy 
Zoo team, explains: “When we launched 
Galaxy Zoo back in 2007, within the first 
few days we had so many volunteers we 

could no longer email them all. JISCMail 
saved the project, allowing us to keep in 
touch with both the scientists and our 
more than 400,000 volunteers”. 

JISCMail not only provides a vast pool 
of potential contacts but also represents 
a huge, searchable store of information 
that researchers can harness. In every 
respect, therefore, the service represents 
a fitting addition to Rutherford Appleton 
Laboratory’s pioneering pedigree in 
computing, which included hosting the 
UK’s very first website in 1992.

To learn more about JISCMail and how 
it could help you, please visit  
http://www.jiscmail.ac.uk/    
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‘Cling-film’ solar cells could lead 
to advance in renewable energy

The experiment shows that even when using very simple and 
inexpensive manufacturing methods - where flexible layers of 
material are deposited over large areas like cling-film - efficient 
solar cell structures can be made. The study has been published 
in the journal Advanced Energy Materials.

Plastic (polymer) solar cells are much cheaper to produce 
than conventional silicon solar cells and have the potential 
to be produced in large quantities. The experiment showed 
that when complex mixtures of molecules in solution are 
spread onto a surface, like varnishing a table-top, the different 
molecules separate to the top and bottom of the layer in a way 
that maximises the efficiency of the resulting solar cell.  

Dr Robert Dalgliesh, one of the ISIS scientists involved in 
the work, said, “This work clearly illustrates the importance 
of the combined use of neutron and X-ray scattering sources 
such as ISIS and Diamond in solving modern challenges for 
society. Using neutron beams at ISIS and Diamond’s bright 
X-rays, we were able to probe the internal structure and 
properties of the solar cell materials non-destructively. By 
studying the layers in the materials which convert sunlight 
into electricity, we are learning how different processing steps 
change the overall efficiency and affect the overall polymer 
solar cell performance.” The research was funded with a grant 
from the EPSRC.  The collaboration has just been allocated a 
new grant to carry out further studies into the structure and 
function of polymer solar cell materials, as well as examining 
new materials and innovative processes for high volume 
manufacture and future commercialisation.

A polymer solar cell ready for testing

(Credit: Andrew Parnell)

Scientists from the Universities of Sheffield 
and Cambridge used the STFC’s ISIS neutron 
source and Diamond Light Source to carry 
out research which could pave the way for 
new solar cell manufacturing techniques and 
promise developments in renewable solar 
energy.   
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Ceri Brenner is understandably excited about her victory,  she 
has just been crowned queen of the Quantum Zone. “I’ve 
just won ‘I’m a Scientist – Get Me Out of Here!’ ”, says the 
23-year-old laser plasma physicist, currently completing her 
PhD with the University of Strathclyde at STFC’s Central Laser 
Facility. “Now I’ve got to decide how to use the £500 prize on 
a communications project that brings the joys of science to a 
wider audience”.

Funded by the Wellcome Trust, with guest sponsorship from 
the Institute of Physics, ‘I’m a Scientist’ sees students from 
schools around the world talk online to scientists, via live 
chatroom-style sessions or by submitting questions, with them 
then voting for their favourite to stay in the competition. The 
scientists are ‘evicted’ one by one until a winner remains. “It 
was exhilarating to chat with the students and answer their 
queries about me and my research,” says Ceri, who triumphed 
in the second of this year’s contests. “One asked me if you 

can measure how spherical an electron is and whether it has 
a surface. That gave me a fantastic sense of how fundamental 
scientific concepts are seen through the eyes of a 14 year-old!”

Laser plasma physics aims to harness the power of lasers for 
man’s benefit. Ceri’s research involves using ultra-intense laser 
pulses to strip electrons from atoms and accelerate beams of 
particles, and exploring how changes to the pulses’ properties 
alter the characteristics of the beams. This understanding will 
aid the development of a new breed of compact radiation 
sources for medical and other uses.

“The competition was a brilliant opportunity to give young 
people a glimpse into the life of a scientist and a feeling for 
how cutting-edge science ultimately impacts on real lives,” 
Ceri comments. “I’d love to develop a career where I keep 
one foot in the world of research and the other in science 
communication.”

STOP PRESS - STOP PRESS - STOP PRESS

You can read Ceri’s blog at: www.stfc.ac.uk/26746.aspx
See a video about her work at: 
www.youtube.com/user/BackstageScience#p/u/2/GETenmaSFKA

The competition has been a resounding success. 
Here are some facts and fiqures to prove it.
• 270 scientists, 15,888 students, 19,702 questions
• 60% of students visited the site at home in their own time 
• 204,608 unique visitors to the website 



Hands-on in 
Cheltenham 
Light is well-established as a tool to help in the 

diagnosis and treatment of disease. Some of the 

greatest advances in this field can be found in 

applications for the areas of oncology, dermatology, 

ophthalmology, surgery and cardiology.  Biophotonics 

is the development and application of photon (light) 

based technology to biology and medicine.
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So how did the Biophotonics Research Unit participate in 
hands-on workshops at this year’s Cheltenham Science Festival?  
“The festival was the perfect opportunity to showcase ongoing 
STFC collaborative research exploiting the potential of light 
as a diagnostic tool in the early identification of disease 
The Biophotonics Research Unit undertakes translational 
research, knowledge from bench top to bedside, to improve 
the healthcare of patients within the NHS and enable 
more successful treatment outcomes.” explained Marleen 
Kerssens from the Biophotonics Research Unit, Gloucester.  
Gloucestershire Hospitals NHS Foundation Trust hosted the 
day of workshops giving members of the public a chance to try 
their hand at various clinical procedures using manikins and 
simulators.

The Optical Diagnosis session was focussed on a new 
generation of non-invasive screening with Raman spectroscopy, 
and specifically Marleen Kerssens’ PhD research investigating 
the use of Deep-Raman spectroscopy in the diagnosis of breast 
cancer. This is an ongoing project within the Biophotonics 
Research Unit under the supervision of Professor Nick Stone 
and in collaboration with Professor Pavel Matousek at STFC’s 
Central Laser Facility. Funding for the session was made 
available by a small award from STFC’s Science in Society 
programme. 

Microcalcifications in the breast are an important indicator 
for breast cancer and can be separated into two types, apatite 
and oxalate, of which only apatites are related to disease. 
Mammography cannot distinguish the different types of 
microcalcifications, so further tests (including biopsies) have 
to be done. By incorporating Raman spectroscopy into the 
diagnostic process it is envisaged that the time delay between 
screening and diagnosis can be minimised and the number of 
normal biopsies can be reduced.

In order to get the concept of the research across, several 
hands-on experiments were available during the Science 
Festival such as: building a cardboard box spectrometer, 
investigating the penetration of light with different 
wavelengths through tissue, and a consensus pathology 
quiz where groups of visitors examined spectra of different 
samples and decided whether the patient was healthy or if 
further tests needed to be done. Furthermore the concept of 
Raman spectroscopy and the current screening and diagnosis 

techniques used were explained with the help of radiologists 
from the Cheltenham Imaging Centre and the Cobalt Charity.

 The other sessions at the ‘Medical School on  for Dummies’ 
workshop, sponsored by Olympus, included hands-on 
endoscopy training, a virtual reality simulator to train visitors 
in diagnosing eye conditions and  eye surgery, and a manikin 
simulator which is used within the Trust for training medical 
students and doctors in the management of acutely ill patients.   

Students enjoying the hands-on demonstrations 
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STFC run a number of funding schemes for projects aimed at 
promoting STFC Science and Technology to a wider audience.

The Small Awards Scheme provides funds from 
£500-£10,000 for small, local or ‘pilot’ projects promoting 
STFC science and technoloagy. Anyone can apply, including 
grant-funded research groups, STFC research facility users, 
schools, museums, science centres etc. 

The Large Awards Scheme provides funds for projects which 
are expected to have a significant regional or national impact. 
We offer awards from £10,000 up to £100,000. Almost anyone 
can apply but project teams must have strong links with STFC’s 
scientific research community.

For more experienced researchers who have a strong track 
record in both research and outreach, we run the SiS  
Fellowships scheme where fellows act as champions or 
ambassadors for STFC’s science, technology, engineering and 
mathematics and work with schools the media and/or public 
audiences.

For schools wishing to apply for funds up to £500 we 
operate a scheme with the Institute of Physics which is for 
projects or events linked to the teaching or promotion of 
physics and other STFC science areas such as Astronomy, 
Space Science and the work done at our laboratories.

Further information can be found on the STFC Science in 
Society webpage. http://www.stfc.ac.uk/1286.aspx
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In June thirty secondary school science teachers from across 
the UK, from Cornwall to the Cairngorms, travelled to the Royal 
Observatory Edinburgh, based at the STFC’s UK ATC, for ‘Space 
as a Context for Teaching Science’.  This  two-day Continuing 
Professional Development (CPD) course is based around 
the James Webb Space Telescope, successor to the Hubble 
telescope. 

This was the first time that this course has been run, and 
the collaboration between STFC, National Science Learning 
Centres (NSLC), National Space Centre and the Scottish Schools 
Education Research Centre (SSERC) was forged by ESERO UK. 
ESERO UK is the UK Space Education Office network which 
aims to promote the use of space to enhance and support the 
teaching and learning of Science, Technology, Engineering and 
Mathematics (STEM) throughout the UK.

Chris Baker, Professional Leader, NSLC said  ”This ambitious 
collaboration has produced quite extraordinary levels of 
enthusiasm in the teachers who took part. Not only have they 
had the opportunity to interact with scientists working on such 
a leading-edge scientific project, the course has provided them 
with a multitude of ideas for using the entrancing context of 
space to teach science in their schools.” 

During the course, the teachers heard from key STFC 
scientists and engineers.  There are many instruments 
being built and designed for the JWST, including MIRI. MIRI 
will provide imaging, spectroscopy and coronagraphy at 
wavelengths of 5 to 28 µm. The project is an international 
partnership (50 / 50) between JPL and a nationally funded 
consortium of European institutes, working with ESA and NASA

Professor Gillian Wright, a lead contributor on MIRI  gave 
presentations on the telescope and its instruments. One teacher 
said: “it was wonderful to talk and work with scientists and 
experts in their field.”

Anu Ojha, National Space Centre and Gregor Steele, SSERC 
provided practical techniques and ideas for teaching aspects 
relating to the science of the telescope, including making an 
infrared camera from a webcam and demonstrating gravity 
wells. 

Another of the participants said: “I am walking away with 
ideas and activities to implement in the classroom.”

The teachers will now develop and try out ideas in the 
classroom based on their learning and will attend a final 
summary session at the National Science Learning Centre in 
York in October.

Exploring gravity wells with Anu Ohja 

Back to school 
                     for teachers

Seeing the Sun in a new 

light with hand-made 

spectroscopes
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‘Big Science’ is extremely difficult to imagine so STFC 
would like to offer you the opportunity to attend an 
Access Day at STFCs Rutherford Appleton Laboratory, 
Oxfordshire on Tuesday 27th September between 
1000 and 1430.

Our free tour offers you the opportunity to visit up to 
three of our unique and inspirational facilities where 
you will meet and experience the enthusiasm of our 
dedicated scientists - as they guide you around on 
specially tailored tours for a general audience. The day 
will conclude with an exciting demonstration using 
liquid nitrogen. 

RAL Programme: RAL ‘Access Days’

Your chance to get involved and learn.

Daresbury Laboratory:
hands-on science afternoons  
Prior booking is essential, you will be unable to join in the fun if you haven’t booked in advance.
• Make your own rocket
• Solve magic penny magnetic puzzles, find the mystery magnet and learn how electromagnets help produce light 
• Try the best ice cream you’ve ever tasted, made in seconds 
• Messy – hands-on science, make your own bouncy ball 
• Every person, planet, star and galaxy is part of the Universe - and even every empty space! The Universe  

is the biggest thing we have a name for. People once thought that the Earth was at the centre of the 
Universe. Now we know it is just one of the many planets moving through space - come and 
discover our solar system in the star lab

• And much more…….

Go to www.stfc.ac.uk/1292.aspx to book.
• 17 August Science Jamboree is available only to members of the Scouting and 

Guiding movement (Beavers, Brownies, Guides, Cubs and Scouts)
• 18 August is available to the public and Scout packs 

 If you have any difficulties booking or if you have special requirements for 
access or disabilities, please contact: Daresbury Talking Science team.

 All children must be accompanied by an adult. You will not be able to 
attend unless you have booked in advance.
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A thousand metres below the mountains, 
in a disused Japanese mine, a 40-metre 
cylinder holding 50,000 tonnes of water 
may have brought us / scientists a 
little bit closer to the answer to one of 
science’s biggest mysteries – the origin of 
all the matter in the Universe.

Known as the Super-Kamiokande 
Detector, the cylinder forms part of 
the pioneering Tokai to Kamioka (T2K) 
particle physics experiment. This 
international collaboration involves 
12 countries, with STFC supporting the 
seven UK universities taking part.  The 
aim is to study neutrinos – the most 
numerous yet least well-understood of 
the three types of fundamental particles 
that make up matter. 

T2K is designed to generate the 
most intense beams of neutrinos ever 
produced and fire them, underground, 
295km across Japan from Tokai to 
Kamioka. But the precise objective is 
very specific – to detect how these 
enigmatic particles change from one 
variety into another.

A Question of Oscillation
Neutrinos were first detected in 

1956 – but it soon became clear that 
something was ‘wrong’ with them. There 
are three types: electron, muon and 
tau. And far fewer electron neutrinos 
were reaching Earth than scientists had 
predicted.

This was explained by ‘oscillation’, the 
ability of neutrinos to change from one 
variety into another. But while all other 
permutations were duly observed, no 
trace was detected of muon neutrinos 
transforming into electron neutrinos. 
Yet securing evidence of this was vital 
to developing a full understanding of 
oscillation, and this understanding was 
essential to investigating the role played 
by neutrinos in a phenomenon that gives 
physicists all over the world sleepless 
nights – the fact that different amounts 
of matter and anti-matter are present in 
the Universe, which theoretically is just 
not possible!

The Smoking Gun
So between January and March 2011, 

in T2K’s very first series of tests, a beam 
of muon neutrinos was fired across Japan 
– and the first-ever indication of their 
oscillation into electron neutrinos was 
recorded using the Super-Kamiokande 
Detector. Sadly, the experiments were 
curtailed by the tragic earthquake which 
struck Japan on 11 March. Remarkably, 
everyone in the T2K team escaped 
injury, the equipment avoided serious 
damage and the experiment should be 
operational again by Christmas.        

“In this first run, we observed six of 
the events we had hoped to see – and 
the odds of that happening by chance 
were 100 to 1,” says Professor Dave 

Wark Director, Particle Physics at STFC 
and of Imperial College London, who 
is leading the UK’s involvement in T2K. 
“The results’ real significance is that they 
indicate it might be possible to conduct 
experiments to look for differences 
in neutrino oscillations in matter and 
anti-matter. Any such difference would 
force us to rethink our ideas on how 
matter works. It’s also worth noting that 
neutrino oscillations prove neutrinos 
have mass and so aren’t allowed in the 
Standard Model of particle physics, 
which makes them a significant discovery 
in themselves.      

“But we need more data and more 
events to study before we know if we 
really are seeing evidence of electron 
neutrino appearance. That would enable 
our findings to gain the confidence of 
the scientific community – an article 
on our work to date has been accepted 
for publication in Physical Review 
Letters, the premier journal in this 
field. Ultimately, our results could help 
build a case to construct a ‘neutrino 
factory’ which would massively boost 
our ability to study these fascinating but 
frustratingly elusive particles.”

The first chapter in the T2K story may 
be complete but many twists and turns 
are sure to come in what promises to be 
a compelling tale of scientific discovery.   

 The 12 countries:  Japan, Canada, France, Germany, Italy, Korea, Poland, Russia, Spain, 

Switzerland, the USA and the UK. 

The seven universities:  Imperial College London, University of Liverpool, University of 

Warwick, Lancaster University, University of Oxford, University of Sheffield and Queen Mary, 

University of London.

T2K results 
could 
help solve 
mystery of 
matter



Creating real chemistry 
between industry and academia
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Developing groundbreaking products and processes in 
fields from renewable energy to regenerative medicine, 
and so creating high-tech jobs across UK industry – this 
is the mission of the Knowledge Centre for Materials 
Chemistry (KCMC), which celebrated its first two years in 
operation with a major networking event at the House of 
Commons on 4 May.

Driven by industry’s needs and focusing squarely on 
innovation, the KCMC is a ‘virtual’ centre of excellence in 
advanced materials chemistry, forging research collaborations 
and delivering breakthroughs that really will help to shape the 
world around us. Specifically, it is enabling businesses in North 
West England to tap into the skills of around 300 experts based 
at the Universities of Bolton, Liverpool and Manchester and 
STFC’s Daresbury Laboratory.

Already, the KCMC has supported over 100 R&D projects 
with a total value of over £6.5 million. The Westminster event 
also marked the formal extension of the initiative nationwide: a 
new incentive scheme is offering UK companies the equivalent 
of £10k in funding towards collaborative R&D projects 
undertaken with one of the four KCMC partners.

The Centre has already posted a number of successes, from 
pinpointing the most appropriate route to synthesise one 
particular monomer to evaluating a range of novel polymers. 
“Our goal is to act as a catalyst where top academic experts 
and industry innovators work together, bringing to market 
better products and processes,” says Dr John Conti-Ramsden, 
KCMC Director. 

To find out more about the KCMC, its vision and its work, 
please visit www.materialschemistry.org/kcmc/index.html    

CERN Director visits Daresbury

Professor Heuer will be returning to Daresbury in December 
for a celebratory symposium to mark the fifth anniversary 
of the opening of the Cockcroft Institute in 2006.   He will 
be joining distinguished representatives from DESY and the 
Royal Society Kavli Centre as well as two Nobel Laureates 
from the USA.  They will all be giving lectures at the 
symposium to mark the occasion.

The growing relationship between CERN, the European 
Organization for Nuclear Research, and the accelerator 
science and technology community in the UK’s North West, 
has been marked with a visit to the Cockcroft Institute at 
Daresbury by CERN’s Director General, Professor Rolf Heuer, 
on 19 August 2011.

Professor Heuer’s visit to Daresbury forms part of a wider 
visit to the North West, during which he has been awarded 
an honorary Doctor of Science Degree by the University of 
Liverpool at the Liverpool Philharmonic Hall.

Hosted by Professor Swapan Chattopadhyay, Director of 
the Cockcroft Institute, Professor Heuer also toured the major 
research facilities at the Campus, including the Vacuum and 
Surface Science Laboratory, the Engineering and Technology 
Centre and the ALICE and EMMA accelerators.

Prof. Heuer fourth from right in the ALICE and EMMA control room.
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Second STFC Environment 
Futures Workshop

Triple success for STFC at the UK Energy 
Innovation Awards 2011

26 and 27 October 2011
STFC’s Futures programme is holding a second workshop 
on environmental research. This will build on the 
outputs from its successful first workshop last year and 
the current Environment Review by the STFC Physical 
and Life Sciences Advisory Committee, which will report 
to Science Board in October.
http://www.stfc.ac.uk/36205.aspx

STFC is celebrating triple success following the 
announcement of the winners of the Energy Innovations 
Awards 2011. 

STFC’s Innovations Technology Access Centre (I-TAC), 
Atmos Technologies Ltd and Cella Energy Ltd each scooped 
a prestigious first prize award in their categories at The 
Hilton Deansgate Hotel in Manchester on 23 June 2011. The 
awards celebrate outstanding achievements of individuals 
and organisations across the UK that are leading the way in 
energy innovation and sustainability.

Martin Morlidge, Andrew Bennett of STFC’s I-TAC receive award 

from Chris Howsley, MD of EA Tech ISI Ltd.


