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The LUCID project   (Langton Ultimate Cosmic ray Intensity Detector )
The Langton Star Centre 
Simon Langton Grammar School for Boys, Canterbury
Rationale
The principal aim of the Langton Star Centre is to increase interest in science and engineering amongst post-16 school students such that they move on to study these subjects at university and take up careers in science and engineering.  The Star Centre’s work is governed by a philosophy of learning which involves school students taking part in authentic scientific research where they work alongside academic and research scientists and engineers.  We have found that this experience of real rather than artificial science has had dramatic results.  School students have made their own noteworthy contributions to the scientific community and their aspirations for careers in science and engineering have been greatly enhanced.

Our latest project, CERN@school through the LUCID Medipix detector, provides an opportunity for students to engage in academic research into cosmic ray activity.  Not only does it provide insights into the work of particle physicists, but also involves complex data analysis and wide collaboration.  Initial funding for the project allows for a trial in ten secondary schools across the county of Kent and we have a further one hundred schools across the UK expressing an interest in the project. When we spoke to the Medipix collaboration the European partners and those from the US were also very interested in participating in the project.

Space
The LUCID project in space arose after a visit to Michael Campbell and the Medipix collaboration on a visit to CERN in 2007.  Shortly after the visit, our students entered a competition run by the British National Space Centre and Surrey Satellite Technology Limited in which they proposed a new design of cosmic ray detector for space using four timepix chips.  As a result of their success in the competition their cosmic ray detector will fly in space in 2011.  Members of the Medipix Collaboration have committed themselves to supporting us in achieving space qualification for the cosmic ray detector.  

The leader of the LUCID team of students, Peter Hatfield, recently won UK Young Scientist of the Year for his involvement both in this project and in Plasma Physics research.

Schools
A second experiment involves the development of a LUCID school detector. The detector is a timepix detector in a box linked by USB to a computer.  The detectors can be used as stand-alone pieces of equipment for a range of radioactivity experiments, whilst they will also be linked together through a cosmic ray grid, allowing schools to collaborate in collecting, presenting and analysing data from a wide geographical area. When the LUCID detector is in space the tracks on Earth can be compared with activity in space via GPS timing. As the volume of data increases we will be using the resources of the Particle Physics Grid from CERN.  Many groups involved in cosmic ray research across the world have expressed interest in combining data with our project so as to provide a worldwide data set on cosmic rays.

Funding
We have received support from the British National Space Centre, Kent County Council, the Kent County Council Youth Capital Fund, the South East England Development Agency (SEEDA) and Surrey Satellite Technology Limited to put LUCID in Space.  We have also received extensive support in terms of expertise and equipment from CERN.  We are currently exploring sources of funds to allow for the expansion of the project.

Outcome
In our school nearly half the sixth form students study A level physics, 170 students this year.  We sent 15 students to study physics at University last year.  We send between 40 – 45 students to study physics, engineering, computer science and maths each year.  We predict each school involved in the project will increase the number of students studying physics/engineering by at least two students each year.
Future
We have received positive support from Professor John Ellis and Rolf Heuer, Director General, at CERN and we hope that if the pilot is successful this could become a wider European if not global project.  We have been invited to the American Association for the Advancement of Science meeting in San Diego, February 2010, to give a seminar on the inspirational value of Particle Physics in schools.  The potential CERN@school has for fostering collaboration between students across Europe and the world is enormous.
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