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Viewpoint

By Sijbrand de Jong

Interest in CERN has evolved over the years. At its 
inception, the Organization’s founding member states 
clearly saw the new institution’s potential as a centre of 
excellence for basic research, a driver of innovation, a 
provider of fi rst-class education and a catalyst for peace. 
After several decades of business as usual, CERN is 
again on the radar of its member-state governments. 
This is spurred on partly by the public interest that 
has made CERN something of a household name. But 
whether in the public spotlight or not, it is incumbent 
on CERN to spell out to all of its stakeholders why it 
represents such good value for money today, just as 
it did 60 years ago. Even though the reasons may be 
familiar to those working at CERN, they are not always 
so clear to government offi cials and policy makers, and 
it’s worth setting them out in detail.  

First and foremost, CERN has made major 
contributions to how we understand the world that we 
live in. The discovery and detailed study of weak vector 
bosons in the 1980s and 1990s, and the recent discovery 
of the Higgs boson, messenger of the Brout–Englert–
Higgs mechanism, have contributed much to our 
understanding of nature at the level of the fundamental 
particles and their interactions: now rightfully called 
the Standard Model of particle physics. This on its 
own is a major cultural achievement, and it has taught 
us much about how we have arrived at this point in 
history: right from the moment it all began, 13.6 billion 
years ago. Appreciation of this cultural contribution 
has never been higher than today. More than 100,000 
people visit CERN every year, including hundreds of 
journalists reaching millions of people. None leave 
CERN unimpressed, and all are, without a doubt, 
culturally enriched by their experience.

Educating and innovating
CERN’s second major area of impact is education, 
having educated many generations of top-level 
physicists, engineers and technicians. Some have 
remained at CERN, while others have gone on to 
pursue careers in basic research at universities and 
institutes elsewhere, therefore contributing to top-level 
education and multiplying the effect of their own 
experience at CERN. Many more, however, have made 
their way into industry, fulfi lling an important mission 
for CERN – that of providing skilled people to advance 
the economies of our member states and collaborating 
nations. More than 500 doctoral degrees are awarded 
annually on the basis of work carried out at CERN 
experiments and accelerators. In 2015, more than 
400 doctoral, technical and administrative students 

were welcomed by CERN, usually staying for between 
several months and a year. The CERN summer-student 
and teacher programmes, which provide short stints 
of intensive education, also welcome hundreds of 
students and high-school teachers every year.

A third important contribution of CERN is the 
innovation that results from research that requires 
technology at levels and in areas where no one has 
gone before. The best-known example of CERN 
technology is the World Wide Web, which has 
profoundly changed the way that our society works 
worldwide. But the web is just the tip of the iceberg. 
Advances in fields such as magnet technology, 
cryogenics, electronics, detector technology and 
statistical methods have also made their way into 
society in ways that are equally impactful, although 
less obviously evident. While the societal benefi ts 
of techniques such as advanced photon and lepton 
detection may not seem immediately relevant 
beyond the realms of research, the impact they have 
had in medical imaging, for instance, is profound.

Often not very visible, but no less effective in 
contributing to our prosperity and well-being, 
developments such as this are a vital part of the 
research cycle. CERN is increasingly taking a 
proactive approach towards transferring its innovation, 
knowledge and skills to those who can make these 
count for society as a whole, and this is generally 
well appreciated. Recent initiatives include public–
private partnerships such as OpenLab, Medipix and 
IdeaSquare, which provide low-entry-threshold 
mechanisms for companies to engage with CERN 
technology. In return, CERN benefits through 
stimulating the kind of industrial innovation that 
enables next-generation accelerators and detectors.

The recent Viewpoint by CERN Director-General, 
Fabiola Gianotti (CERN Courier, March 2016 p5) gives 
a superb outline of the opportunities and challenges 
for particle physics during the coming years. Clearly it 
will require great dexterity to juggle the continuation 
of a state-of-the-art research programme at the LHC 
and a diverse range of other facilities, with greater 
engagement with important activities beyond CERN, 
such as the US neutrino programme, while at the same 
time preparing for future accelerators and detectors. 
This will stretch CERN’s capabilities to the limit. 
But it is precisely this challenge that will motivate the 
Organization to do better and innovate in all areas, 
with inevitable benefi ts for society. Scientifi c culture 
and societal impacts advancing hand-in-hand through 
cutting-edge research: it is this that makes CERN 
worthy of the support it receives from governments 
worldwide.

The CERN effect
Transferring innovation and knowledge so that cutting-edge research can benefi t society.

A student from CERN’s 
Beamline for Schools 
competition explains his 
team’s experiment to 
members of Council. 
Beamline for Schools is an 
important part of CERN’s 
educational work. 
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President of 
CERN Council.
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News

The LHC, last among all of CERN’s 
accelerators, is resuming operation with 
beam while this issue goes to press. The 
year-end technical stop (YETS) started on 
14 December 2015. During the 11 weeks 
of scheduled maintenance activities, 
several interventions have taken place in 
all of the accelerators and beamlines. They 
included the maintenance of the cryogenic 
system at several points; the replacement of 
18 magnets in the Super Proton Synchrotron 
(SPS); an extensive campaign to identify 
and remove thousands of obsolete cables; 
the replacement of the LHC beam absorbers 
for injection (TDIs) that are used to absorb 
the SPS beam if a problem occurs, providing 
vital protection for the LHC; and 12 LHC 
collimators have been dismantled and 
reinstalled after modifi cation of the vacuum 
chambers, which restricted their movement. 

The YETS also gave the experiments 
the opportunity to carry out repairs and 
maintenance work in their detectors. In 
particular, this included fi xing the ATLAS 
vacuum-chamber bellow and cleaning the 
cold box at CMS, which had caused problems 
for the experiment’s magnet during 2015.  

Bringing beams back into the machine 
after a technical stop of a few weeks is 
no trivial matter. The Electrical Quality 
Assurance (ELQA) team needs to test the 
electrical circuits of the superconducting 
magnets, certifying their readiness for 
operation. After that, the powering tests can 
start, and this means about 7000 tests in 
12 days – a critical task for all of the teams 
involved, which will rely on the availability 
of all of the sectors. About four weeks after 
the start of commissioning, the LHC is 
ready to receive fi rst beams and for them to 
circulate for several hours in the machine 
(stable beams). 

The goal of this second part of Run 2 is 
to reach 2700 bunches per beam at 6.5 TeV 
and with nominal 25 ns spacing. In 2015, the 
machine reached a record of 2244 bunches 
in each beam, just before the beginning 
of the YETS. In 2016, the focus of the 
operators will be on ensuring maximum 
availability of the machine. For this, pipe 
scrubbing will be performed several 
times to keep the electron cloud effects 
under control. Thanks to the experience 
acquired in 2015, the operators will be able 
to improve the injection process and to 

perform ramping and squeezing at the same 
time, therefore reducing the time needed 
between two successive injections. 

In addition to several weeks of 
steady standard 13 TeV operation with 
2700 bunches per beam and β* = 40 cm, 
the accelerator schedule for 2016 includes 
a high-β* (~ 2.5 km) running period 
for TOTEM/ALFA dedicated to the 
measurement of the elastic proton–proton 
scattering in the Coulomb–nuclear 
interference region. The schedule also 
includes one month of heavy-ion run. 
Although various confi gurations (Pb–Pb 
and p–Pb) are still under consideration, 
the period – November – has already been 
decided. As usual, the heavy-ion run will 
conclude the 2016 operation of the LHC, 
while the extended year-end technical stop 
(EYETS) will start in December and will 
last about fi ve months, until April 2017. 
Several upgrades are already planned by the 
experiments during the EYETS, including 
installation of the new pixel system at CMS.   

The goal for the second part of Run 2 is to 
reach 1.3 × 1034 cm–2 s–1 of luminosity, which 
with about 2700 bunches and 25 ns spacing 
is estimated to produce a pile-up of 40 events 
per bunch crossing. This should give an 
integrated luminosity of about 25 fb–1 in 
2016, which should ensure a total of 100 fb–1 
for Run 2 – planned to end in 2018.

The LHC is restarting
a C C E L E r a t O r s
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The wall current monitors are installed in the PS ring. Several maintenance activities were 
carried out in the whole CERN accelerator chain during the year-end technical stop, 
in preparation for the general restart.
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