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	Do you know of any other Press Release or Media coverage where this article/subject may have already been covered? If so, please state as much detail about it as you can.

I expect there are a lot of PPARC and CERN press releases on LHC. But no specific coverage on Tracker electronics I am aware of.


	Do we need approval from another organisation before issue? If yes, who?

Project was funded by PPARC.
System manufacturer eXception EMS Ltd, Calne, Wiltshire.

End customer CMS experiment CERN.


	What is our role in the story (are we the lead partner, technology provider, funder, etc)?
CCLRC is the technology provider. We have designed, implemented and delivered the electronics system to CERN.


	What’s the story? Can you please sum up this story in a sentence?
CCLRC Rutherford Appleton Laboratory in partnership with UK industry has recently successfully delivered a major electronics system for the Large Hadron Collider at CERN.


	Target Audience: Who would you like to reach with this release? Public, other RC's, Uni’s, Trade Press… 

	

	

	

	Target Publications: Do you have any publications in mind which you would like this to be featured in? 



	

	Press Release Title/ Subject area: 
UK research laboratory working with industry to deliver electronics helping to unravel the mysteries of the Big Bang.  


	Brief Description/Intro: Quick intro to capture the audience’s attention and make them want to read on but still give them enough general info if they don't. 5W's - Who, What, Where, Why and When with a How slipped in.
The CCLRC Rutherford Appleton Laboratory has just successfully delivered a major electronics system, called the Tracker Readout, for the latest project at the centre at the European centre for Particle Physics CERN in Geneva. The system is designed to process the vast quantities of data which will be generated by the world’s largest silicon tracking detector which is part of the international CMS experiment at the Large Hadron Collider facility. The Tracker readout system, which is comprised of hundreds of electronic boards and fills a large room, will be installed next to the giant CMS experiment in a cavern 100 m underground. The Tracker readout exploits the latest electronics techniques in massively parallel digital processing and was designed and developed by CCLRC in collaboration with UK universities and manufactured in partnership with UK industry. The CMS experiment will be used to study the conditions in the Universe just after the Big Bang.


	

	

	

	

	

	Body Text: Background to the above in more detail.
The Compact Muon Solenoid (CMS) experiment at CERN will be one of the world’s biggest particle detectors when it starts taking data in 2007.  CMS is one of the major experiments at the new CERN facility the Large Hadron Collider (LHC) which is located in a 27 kilometre circumference circular tunnel 100 metres beneath the Swiss-French border near Geneva. A team of thousands of particle physicists, electronics engineers and construction experts are building CMS piece by piece, in locations all around the world. The particle collisions in the LHC will recreate inside a tiny volume the physical conditions which were present in the Universe just after the Big Bang.
In the UK, one of the collaborating institutes is the CCLRC Rutherford Appleton Laboratory (RAL).  Here, around 500 large and complex electronics boards for the readout of the CMS silicon tracking detector are being produced, tested and shipped out to CERN. 

The Tracker Front End Driver (FED) board project began at RAL almost 10 years ago. In 2004 a UK company, eXception EMS ltd in Wiltshire, won a European wide tender to manufacture the FED boards which were designed at RAL. The company has worked closely with RAL throughout and with the production phase close to completion, the final few FED boards are being tested at RAL in spring 2006 before being shipped out to CERN.

The main job of the FED board is to receive data from the silicon detectors inside the CMS main detector.  40 million particle collisions will occur every second inside CMS.  A trigger system selects 100,000 of those collisions each second as interesting events and these are fed through to the FEDs as laser light pulses along huge bundles of optical fibres.  40,000 optical fibres in bundles that are 70 metres long, carry data from the CMS detector to racks of FED boards in another cavern which like the detector is also100m underground.

Each particle collision, or event, produces about 10,000,000 Bytes of silicon detector data and an individual FED board will handle 3,000,000,000 Bytes of data each second. The whole FED system processes the equivalent of the contents of 2,000 CDs every second and must operate for several months each year.

The FED boards keep about 5% of the information on each event, extracting data from only the silicon strips in the tracking detector that have registered particle hits.   Each FED board corresponds to a specific part of the CMS tracker, and so when the output from each FED board is passed through a switch system, the data is assembled and combined to create a picture of the whole particle collision inside CMS.

The team designing and producing the FED boards have had to think of everything - if the particle events are different to predictions, the team will need to reprogramme the algorithms the board uses to process the data.  This is achieved by incorporating clever chips called FPGAs – Field Programmable Gate Arrays – into the board design.  

The successful manufacture of high quality boards has won eXception EMS ltd a CMS Industry Gold Award prize in 2006.  
Body text: Continued



	

	

	

	

	

	

	

	

	

	

	

	What are the benefits to CCLRC/Science/UK/Public? What are the key messages which you wish to give out?
CCLRC is supporting fundamental scientific research. CCLRC is at the forefront of electronics development. CCLRC delivers large and complex electronics apparatus which are essential for processing vast volumes of data from modern Particle Physics experiments. The electronics will be used for experiments to study the conditions in the Universe at the time of the Big Bang.


	

	

	Cost, figures and facts: Are you able to release any figures/costs to create a wow factor?

CMS total experiment cost in excess of 500 Million CHF

There are a number of wow facts on CMS that could be provided.

FED system total cost ~ £ 4 Million
FED system in development for 10 years.

FED system comprises 500 large electronic boards in 12 man size racks filling a large room.

FED system is installed 100 metre underground next to the LHC tunnel.

FED system processes 10 million silicon detector channels.

FED system processes the equivalent of 2,000 CDs worth of data every second.


	

	

	Staff: Please state which other staff are working on this and highlight who may be approached for more info.

	

	

	

	Web links: Are there any web links for further information that can be used? Please state which:

Public material on the Tracker FED at RAL at : http://www.te.rl.ac.uk/esdg/cms-fed/public/
Public material on CERN and LHC at   http://press.web.cern.ch/public/
Public material on the CMS experiment at   http://cmsdoc.cern.ch/cms/outreach/html/index.shtml
Public material on the CMS Tracker at  http://cmsdoc.cern.ch/Tracker/Tracker2005/TKoutreach/


	

	Images: Do you have any images to support this press release? If so, please submit them with this form or inform us of who does have images.

Some photos taken at RAL by PPARC and some taken at CERN are available.
Images of FED boards. Images of full system installations.
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Please forward this form to Donna Liggins on completion. 

Donna Liggins
Communications Officer
 

CCLRC Technology
 

Rutherford Appleton Laboratory
Building R65 1.04
Chilton, Didcot
OXON
OX11 0QX
 

Phone: 01235 445556
Fax:     01235 446863
Email:  d.m.liggins@rl.ac.uk 
