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Viewpoint

By Nigel Lockyer

Driven by technology, scale, geopolitical reform, and 
even surprising discoveries, the field of particle physics 
is changing dramatically. This evolution is welcomed 
by some and decried by others, but ultimately is crucial 
for the survival of the field. The next 50 years of 
particle physics will be shaped not only by the number, 
character and partnerships of labs around the world 
and their ability to deliver exciting science, but also by 
their capacity to innovate.  

Increasingly, the science we wish to pursue as 
a field has demanded large, even mega-facilities. 
CERN’s LHC is the largest, but the International 
Linear Collider (ILC) project and plans for a large 
circular collider in China are not far behind, and 
could even be new mega-science facilities. The main 
centres of particle physics around the world have 
changed significantly in the last several decades 
due to this trend. But a new picture is emerging, 
one where co-ordination among and participation 
in these mega-efforts is required at an international 
level. A more co-ordinated global playing field is 
developing, but “in transition” would best describe 
the situation at present. 

Europe and North America have clear directions 
of travel. CERN has emerged as the leader of 
particle physics in Europe; the US has only Fermilab 
devoted entirely to particle physics. Other national 
labs in the US and Europe have diversified into other 
areas of science and some have found a niche for 
particle physics while also connecting strongly to 
the research programmes at Fermilab and CERN. 
Indeed, in the US a network of laboratories has 
emerged involving SLAC, Brookhaven, Argonne 

and Berkeley. Once quite separate, now these 
labs contribute to the LHC and to the neutrino 
programme based at Fermilab. Furthermore, each 
lab is becoming specialised in certain science and 
technology areas, while their collective talents are 
being developed and protected by the Department 
of Energy. As a result, CERN and Fermilab are 
stronger partners than ever before. Likewise, several 
European labs are now engaged or planning to 
engage in the ambitious neutrino programme being 
hosted by Fermilab, for which CERN continues to 
be the largest partner. 

Will this trend continue, with laboratories 
worldwide functioning more like a network, or will 
competition slow down the inevitable end game? 
There are at least a couple of wild cards in the deck 
at the moment. Chief issues for the future are how 
aggressively and at what scale will China enter the 
field with its Circular Electron Positron Collider and 
Super Proton–Proton Collider projects, and whether 
Japan will move forward to build the ILC. The two 
projects have obvious science overlap and some 
differences, and if either project moves forward, 
Europe and the US will want to be involved and the 
impact could be large. 

The global political environment is also fast 
evolving, and science is not immune from fiscal cuts 
or other changes taking place. While it is difficult to 
predict the future, fiscal austerity is here to stay for 
the near term. The consequences may be dramatic 
or could continue the trend of the last few decades, 
shrinking and consolidating our field. Rising above 
this trend will take focus, co-ordination and hard 
work. More importantly than ever, the worldwide 
community needs to demonstrate the value of basic 
science to funding stakeholders and the public, and 
to propose compelling reasons why the pursuit of 
particle physics deserves its share of funding. 

Top-quality, world-leading science should be the 
primary theme, but it is not enough. The importance 
of social and economic impact will loom ever larger, 
and the usual rhetoric about it taking 40 years to 
reap the benefits from basic research – even if true – 
will no longer suffice. Innovation, more specifically 
the role of science in fuelling economic growth, is 
the favourite word of many governments around 
the world. Particle physics needs to be engaged in 
this discussion and contribute its talent. Is this a 
laboratory effort, a network of laboratories effort, or 
a global effort? For the moment, innovation is local, 
sometimes national, but our field is used to thinking 
even bigger. The opportunity to lead in globalisation 
is on our doorstep once again.

A new era for particle physics
The next 50 years will be shaped by greater partnerships between labs and a capacity to innovate.

Fermilab developed the 
superconducting quadrupole 
magnets that focus the LHC’s 
proton beams prior to 
collisions at each interaction 
point.
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News

On 29 April, just after 8.00 p.m., the Large 
Hadron Collider (LHC) began circulating 
beams of protons for the first time this 
year. Extensive technical and maintenance 
work was undertaken since its end-of-year 
shutdown in early December, yet the restart 
of the 27 km-circumference superconducting 
collider has proceeded smoothly. 

Magnet powering tests, which ensured 
the machine can be operated at an energy of 
6.5 TeV per beam, were completed during 
the last week of April. This was followed by 
the machine-checkout phase, during which 
all equipment is placed in its operational 
state and the four LHC experiment caverns 
are patrolled and closed. 

In the meantime, the crew of the Super 
Proton Synchrotron (SPS), which feeds 
protons to the LHC, worked hard to extract 
the single-bunch beam so that the LHC 
could be commissioned with beam. By the 
end of the afternoon on Friday 28 April, 
protons had been sent successfully down 
both transfer lines and were knocking 
at the LHC’s door. The following day, at 

6.00 p.m., beam 1 (clockwise direction) was 
injected and threaded through the LHC’s 
eight sectors one at a time, circulating the 
entire machine after a period of 45 minutes. 
Beam 2 (anticlockwise direction) then went 
through the same process, and at 8.12 p.m. 
both beams were circulating. On Sunday 
30 April, the single-bunch, low-intensity 
beams were successfully ramped to an 
energy of 6.5 TeV.

The next task, which was well under way 
as the Courier went to press, was to continue 
with detailed setting up of the machine 
while stepping up to higher bunch intensities 
and then multiple bunches. Each step in 
the intensity ramp up that follows has to be 
validated by circulating the beams from 
three fills for up to 20 hours, and the team is 
aiming for a configuration of 2550 bunches 
per beam, with each bunch containing of the 
order 1.2 × 1011 protons. Once stable beams  
have been declared, expected in the second 
half of May, the beams will be brought into 
collision and the second chapter of LHC Run 
2 will be under way. 

LHC back with a splash
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“Splash” events, whereby protons that have 
scattered off a collimator in the LHC beam 
pipe spray debris into the detectors, were 
recorded by ATLAS (left)  and CMS (middle) 
at the end of April. (Right) A single 
low-intensity proton bunch strikes a screen 
in the LHC twice, signifying that it has made 
one full turn of the collider. 

A C C e L e r A t o r s

Researchers working on advanced and 
novel accelerator technologies met at CERN 
on 25–28 April to draw up an international 
roadmap for future high-energy particle 
accelerators. Organised by the International 

Committee for Future Accelerators 
(ICFA) to trigger a community effort, the 
Advanced and Novel Accelerator for High 
Energy Physics Roadmap Workshop saw 80 
experts from 11 countries discuss the steps 
needed to include these new technologies 
in strategies for future machines in Asia, 
Europe and the US. It follows recent 
discussions of national roadmaps in the US 
and elsewhere, and was timed so that 
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Workshop puts advanced 
accelerators on track
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VACUUM SOLUTIONS 
FROM A SINGLE SOURCE
Pfei� er Vacuum is proud to have been a supplier of innovative and customized vacuum solutions to the particle accelerator 
community for more than 50 years. Our complete product portfolio for vacuum technology, our focus on competent and 
specialized advice supported by robust and reliable service, makes Pfei� er Vacuum the partner of choice for the analytical 
and research communities worldwide.

■ Pumps for vacuum generation up to 10-13 hPa
■ Vacuum measurement and analysis equipment
■ Leak detectors and leak testing systems 
■ System technology and contamination management solutions
■ Chambers and components

Are you looking for a perfect vacuum solution? Please contact us:
Pfeiffer Vacuum (Schweiz) AG · T +41 44 444 22 55 · F +41 44 444 22 66
info@pfeiffer-vacuum.ch · www.pfeiffer-vacuum.com
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