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Particle physics, a key driver for innovation

�e complex and sophisticated tools 
of particle physics are rich sources 
of new concepts, innovation and 
groundbreaking technologies, which 
bene�t various applied research 
disciplines and eventually �nd their 
way into many applications that have 
a signi�cant impact on the economy 
and society.



|
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Accelerator 
physics is a 
rich source 
of Nobel 
laureates
Since 1936, as 
many as 24 of 
the 69 Nobel 
prices awarded 
for physics were 
for contributions 
based on the use 
of accelerators.

Particle physics at the heart 
of human cultures and lives
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LHC: a record breaking accelerator
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Physics underpins so much of modern life



|

Tools to address the main societal 
challenges of today and tomorrow
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Vacuum for thermal solar collectors

Cleaning �ue gases from power plants with electron-beam accelerators

Medical imaging software
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Industry needs more R&D
Industry will bene�t signi�cantly from the R&D being 

done in particle physics, in particular that involving 
superconducting radio-frequency accelerating cavities 

and other new laser-based accelerating techniques, 
as well as superconducting magnets and high-

performance cryogenic systems. Such developments 
enhance the beam characteristics while signi�cantly 

reducing the sizes and the power consumption of 
industrial accelerators. 

Impacts on energy, the environment, 
industry, security and health
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Greener industrial processes

Changing the properties of matter

Cultural heritage

Optical computing



|
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Air cargo screening Neutrons for cleaner nuclear energy

Accelerators as a replacement for ageing nuclear reactors

New laser-based accelerator 
technologies
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Treating more patients?
Of those patients in Europe who could bene�t from 

proton-beam therapy only 15% have access to cancer 
treatment facilities, indicating a clear need for many 
more facilities. Further R&D in terms of accelerator 

compactness, cost-reduction, dynamic beam energy 
adjustment, beam pro�le and guiding system (gantry) is 
required before wide deployment in hospitals and clinics 

is possible at an a�ordable price for society.
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Optimising cancer therapy
Major R&D is required to improve the imaging 
of moving organs, integrate PET with Magnetic 
Resonance Imaging (MRI) as a replacement for CT 
and monitor online treatment doses in beam therapy. 
Optimisation of R&D e�orts calls for enhanced 
synergies between particle and applied physicists, 
industrial researchers and clinicians.

Positrons as diagnostic probes

Protons as an alternative to X-rays 
for shrinking tumours
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Information technology provides 
universal access to knowledge and 
powers the e-economy 

Fruitful synergies
Despite its huge software and computing requirements, 

particle physics is not su�ciently attractive to 
industry on its own. Teaming up with other data- 

and computer-intensive scienti�c disciplines has been 
instrumental in building up a convincing case for 

industry and government funding. Software is one of 
the most successful examples of joint ventures between 

academia, industry and funding agencies.



a key driver for innovation  | 15 

Simulation software for better instruments

GridPP, the UK particle physics 
Grid, helps �ght avian �u

Grid applications promoted by 
Enabling Grid for E-sciencE 
(EGEE)
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Impacts on education, training and 
project management

Bene�ts for the European 
Research Area (ERA)

�e success and accumulated experience of particle 
physics in managing complex and costly international 

projects is central for Europe in establishing the 
genuine, creative and sustainable ERA needed to face 
the unprecedented challenges of energy, environment 

and health with success.
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CERN’s mission: High School Teacher (HST) 
programme

An asset for the economy
�e future economic 
competitiveness of Europe 
depends on maintaining a strong 
technology base and a highly 
skilled workforce. Training and 
investment in research in the 
physical sciences are key drivers. 
Students are attracted into 
physics because of an interest 
in basic science. Furthermore, 
training in particle physics 
provides a range of skills that are 
much sought after by employers 
in both the public and private 
sectors. 
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Economic bene�ts of particle physics

Prospects for industry
Market data indicate healthy prospects for high-tech 

industry, with forecasts of two-�gure growth despite a 
morose global economy. Now that European industry 
has lost an important fraction of its manufacturing to 

developing countries, the knowledge economy appears to 
be an essential medium-term instrument that Europe 

can develop to take full advantage of the wealth of 
technology o�ered by particle physics.
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Fostering sustainable innovation 
for Europe

Basic and applied sciences go hand in hand, 
relying on and challenging one another. 

Public support is instrumental to fostering this delicate 
alchemy. Europe’s future prosperity depends on it.
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