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School

On 29 August 2013, on the ground fl oor of Building FST01 of the 
Faculty of Pure and Applied Sciences at the university of cyprus 
in Nicosia, 31 students fi led silently into the two classrooms of the 
cern School of computing and took a seat in front of a computer. 
An hour later they were followed by a second wave of 31 students. 
They were all there to participate in the 12th occasion of a unique 
CERN initiative – the fi nal examination of its computing school.

The CERN School of Computing (CSC) is one of the three 
schools that cern has set up to deliver knowledge in the organi-
zation’s main scientifi c and technical pillars – physics, accelera-
tors and computing. Like its counterparts, the cern Accelerator 
School and what is now the european School of High-energy Phys-
ics, each year it attracts several-dozen participants from across the 
world for a fortnight of activities relating to its main topic.

How and why was the CSC set up? On 23 September 1968, future 
director-general Léon van Hove put forward a proposal to the then 
director-general, Bernard Gregory, for the creation of a summer 
school on data handling. This followed a recommendation made 
on 21 May 1968 to the Academic Training Committee by Ross 
MacLeod, head of the Data and Documents Division, the forerunner 
of today’s information Technology Department. The proposal rec-
ommended that a school be organized in summer 1969 or 1970. The 
memorandum from van Hove to Gregory gave a visionary descrip-
tion of the potential audience for this new school: “it would address 

a mixed audience of young high-energy physicists and computer 
scientists.” Forty-fi ve years later, not a word needs to be changed. 

The justifi cation for the school was also prophetic: “One of the 
interests of the Data Handling Summer School lies in the fact that 
it would be useful not only for high-energy physicists but also for 
those working in applied mathematics and computing. it would be 
an excellent opportunity for cern to strengthen its contacts with a 
fi eld which may well play a growing role in the long-range future.” 
With the agreement of Mervyn Hine, director of research, Gregory 
approved the proposal on 15 November 1968 and on 20 December 
MacLeod proposed a list of names to van Hove to form the fi rst 
organizing committee. Alongside people from outside cern – 
Bernard Levrat, John Burren and Peter Kirstein – were Tor Bloch, 
rudi Böck, Bernard French, robert Hagedorn, Lew Kowarski, 
carlo rubbia and Paolo Zanella from cern.

The fi rst CSC was not held at CERN as initially proposed but in 
Varenna, Italy, in 1970. It was realized quickly that the computing 
school – with the physics and accelerator schools – could be effective 
for collaboration between national physics communities and cern. 
Until 1986 the CSC was organized every other year, then yearly start-
ing with the school in Troia, Portugal, in 1987. To date there have 
been 36 schools, attended by 2300 students from fi ve continents.

Ten years ago, i took over the reins of the school and proposed 
a redefi nition of its objectives as it entered its fourth decade: “The 
school’s main aim is to create and share a common culture in the 
fi eld of scientifi c computing, which is a strategic necessity to pro-
mote mobility within cern and between institutes, and to carry 
out large transnational computing projects. The second aim is 
the creation of strong social links between participants, students 
and teachers alike, to reinforce the cohesion of the community 

CERN School of Computing: 
10 years of renewal
François Fluckiger looks at how the CSC has 
been reinvigorated during the past decade.

▲

(Left to right) Students at the 2013 CSC in Nicosia in August. (Image credit: G Lo Presti.) With the CSC Diploma in their sights, students 
take the fi nal exam. (Image credit: F Fluckiger.) The social dimension – discovering sea kayaking. (Image credit: J Hammer.)
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Accelerators

completed both the design of the storage-ring model and the order-
ing and building of components that had begun in 1960, and pre-
pared for construction in a new experimental hall. construction, 
installation of the magnet system and, in particular, the preparation 
of the vacuum system took place in 1962–1963. During this time, 
the long-awaited van de Graaff generator arrived. its condition-
ing took months, through which loud bangs from spark-overs rang 
around the hall. 

Finally, in summer 1963, the fi rst beam was injected into the 
completed CESAR (fi gure 1). However, it would not circulate. To 
make it do so turned out to be a tedious job. The cause was that 
the magnetic fi elds were extremely low – 130 G in the bending 
magnets and a mere 15 G (1.5 mT) at the poles of the quadrupole 
magnets – compounded by the fact that the magnets were not lami-
nated but made of massive soft iron. After powering a bending 
magnet, it took more than a day for its magnetic fi eld to settle down 
to within 10–4 of its fi nal value. The overhead crane had always to 
be parked at the end of the hall, as its position infl uenced the path 
of the electrons. Jokingly, we even evoked the phase of the Moon! 
every power failure was a catastrophe, from which it took days to 
recover. Nevertheless, we fi nally made it. Early in the morning of 
18 December 1963, the beam circulated.

A challenging experimental and technical programme lay ahead. 
Foremost, we had to demonstrate rF-capture of the injected beam 
and beam stacking and measure the stacking effi ciencies for vari-
ous modes of stacking. of equal importance, we had to prove that 
a vacuum of 10–9 Torr, as required for the iSr, could be achieved 
in an extended accelerator system. We also had to measure beam 

lifetime in terms of number of turns, as an input to the consid-
erations about long-term stability of the iSr beams. Later, there 
were also studies of the infl uence of higher-order resonances on 
emittance and beam lifetime.

Through 1964 and 1965, beam stacking was the dominant topic. 
Measurements showed that the stacking effi ciency depended on 
various parameters more or less as theory and simulations pre-
dicted. Several variants of the stacking process were successfully 
developed, all with high effi ciency and some approaching 100%. The 
vacuum system reached pressures of 2 × 10–9 Torr and clearly showed 
that lower pressures could be achieved. The beam lifetime of about 
1 s was consistent with the calculated scattering on the residual gas. 

By early 1965, we therefore had enough positive results to bol-
ster the conviction that the ISR could achieve suffi ciently intense 
beams with suffi ciently long lifetimes. In June 1965, CERN Coun-
cil approved the iSr Project. ceSAr had done its job.

experiments with ceSAr, however, continued until the end 
of 1967, delivering a host of results that were useful later for the 
iSr, its vacuum system and its stacking operation. And there 
was another benefi t from CESAR. It was an excellent accelerator 
school, from which several accelerator physicists emerged to play 
important roles in cern’s subsequent projects. 

one can muse about the course that cern’s accelerator history 
might have taken without ceSAr and its results. The iSr would 
not have been built. Would we then have dared to convert the SPS 
to a proton–antiproton collider? And without the competence and 
experience gained with these two colliders, would we have dared 
to propose the LHc? We opine that ceSAr was decisive in setting 
cern on the collider course – a course of great success – and that 
tiny ceSAr is actually the great-grandfather of the giant LHc.

Résumé
CESAR : le premier anneau de stockage du CERN 

Le 18 décembre 1963, le premier faisceau circulait dans CESAR, 
une petite machine qui a été pour le CERN une première étape sur 
la voie des anneaux de stockage à intersection et, à terme, du Grand 
collisionneur de hadrons. Le succès du démarrage du Synchrotron 
à protons en 1959 a incité les chercheurs à utiliser cette machine 
comme injecteur d’un collisionneur protons-protons à deux 
anneaux, permettant d’accumuler des impulsions successives de 
faisceaux injectés . Il a été décidé d’expérimenter ce procédé au 
moyen d’un petit anneau de stockage : CESAR, dont la conception 
a commencé en 1960. L’expérience a été suffi samment probante 
pour amener l’approbation du projet des anneaux de stockage à 
intersection (ISR).

Kurt Hübner, CERN, and Heribert Koziol, formerly CERN, retired.

Fig. 2. The beam-transformer signal in CESAR showing stacking 
of 25 pulses injected at a rate of 50 Hz.
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Thanks to our Boundary Element Method (BEM),                
designers don’t need to mesh the air volumes around                   
the objects. No need to draw boxes or spheres with        
appropriate properties around the entire arrangement                   
as in FEM programs. The position of objects can be easily        
shifted without any meshing.

The Spot Size Calculation in LORENTZ v9.2 gives you the 
radius of a circle which encloses a specified fraction of 
the beam. This new calculation can be used during 
parametric analysis.

C E R N C our i e r      De c e mb e r   2 0 13

School

A second vehicle for socialization – music – is being considered 
and could be introduced for future schools. The intention is to give 
those who are interested the opportunity each afternoon to take 
part in instrumental music or choral singing or to discover them 
for the fi rst time, with the same aim as for sport of “doing things 
together to get to know each other better”.

The third renewal project is plurality. in contrast to cern’s high-
energy physics and accelerator schools, which have organized sev-
eral annual events for a number of years, the cSc has long remained 
the organization’s only school in the fi eld of computing. However, 
since 2005 the cSc management has organized the inverted cSc 
(iCSC, “Where students turn into teachers”) and starting in 2013 the 
thematic CSC (tCSC). The idea behind the inverted school is simple 
– to capitalize on the considerable amount of knowledge accumu-
lated by the participants in a school by inviting them to teach one or 
more lessons at a short school of three to fi ve half-days, organized 
at cern at the mid-point between two summer schools. To date, 
40 former students have taught at one of these inverted schools. 

it should be noted that the academic principle is still predomi-
nant. The goal is not to talk about oneself or one’s project but to 
present a topic, an innovative one if possible. This is not always 
easy, so each young teacher who is selected is assigned a mentor 
who follows the design and production of the lesson across three 
months. The inverted school has another aim – it is also a school for 
learning to teach. it represents the second link in a chain of training 
stages for new teachers for the main school. The fi rst link, for those 
who are interested, is to give a short academic presentation while 
attending the main school. After the icSc, i.e. the second link, 
some are invited to give an hour’s lesson at the main school before 
the last stage – their full integration into the teaching staff. This 
process generally takes several years.

During the latest CSC in Nicosia, fi ve out of the 11 teachers were 
younger than 35. Three of them had passed through the cSc train-
ing chain. Along with their forthcoming colleagues, they are the 
future of the school. Leaving the cSc after 11 years as its director, 
I am confi dent that the next generation is ready to take up the baton.

 ● Further reading
For more about the cSc, visit http://csc.cern.ch.

Résumé
L’École d’informatique du CERN : 10 années de rénovation

Quand François Fluckiger a pris les rênes de L’École 
d’informatique du CERN, en 2003, il a proposé trois chantiers 
de rénovation. L’affi rmation de la dimension académique tout 
d’abord : un contenu fondé sur les connaissances et non sur les 
savoir-faire ; un examen fi nal sanctionné par un diplôme et un 
certifi cat offi ciel de crédit ECTS. En second lieu, la promotion du 
rôle social de l’école, avec le sport comme véhicule principal. En 
troisième lieu, la pluralité : non pas un seul événement annuel mais 
également une école thématique et une école inversée (« Quand les 
étudiants deviennent professeurs »), l’un des maillons d’une chaîne 
de formation par laquelle sont passés trois des enseignants actuels.

François Fluckiger, director, CERN School of Computing.
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and improve the effectiveness of its shared initiatives. The school 
should be open to computer scientists and physicists and ensure 
that both groups get to know each other and acquire a solid ground-
ing in whichever of these domains is not their own.”

Moreover, the new management proposed three major changes of 
direction. First, they vowed to reinvigorate the resolutely academic 
dimension of the cSc, which during the years had gradually and 
imperceptibly become more like a conference. conferences are nec-
essary for scientifi c progress – they are forums where people can pre-
sent their work, have their ideas challenged, have fruitful discussions 
about controversial issues and talk about themselves and what they 
do. The interventions at conferences are short, sometimes redundant 
or contradictory. The transmission of facts and opinions becomes 
more prominent than the transfer of knowledge. i took the view that 
this should not be the primary role of the cSc, since conferences 
such as the computing in High-energy Physics series serve this pur-
pose perfectly. The academic dimension was therefore progressively 
re-established through the implementation of three principles.

Three principles
The fi rst academic principle concerns the organization of the teach-
ing. A deliberately limited number of teachers – each giving a series 
of lessons of several hours – ensures coherence between the differ-
ent classes, avoids redundancy and delivers consistent content, more 
than a series of short interventions. Moreover, for several years now 
all of the non-cern teachers have been university professors. This 
is not the result of a strict policy but it is worthy of note that the choice 
of teachers has been consistent with this academic ambition.

The second principle for restoring the academic dimension con-
cerns the school’s curriculum. The main accent is on the transmis-
sion of knowledge and not of know-how. in this way, the cSc differs 
from training programmes organized by the laboratories and insti-
tutes, which are focused on know-how. The difference between 
knowledge and know-how is an important principle in the fi eld of 
learning sciences. To get a better understanding of this distinction, 

the management of the school established relations with experts in 
the fi eld at an early stage, particularly at the University of Geneva.

What are the differences? Knowledge is made up of fundamental 
concepts and facts on which additional knowledge is built and devel-
oped to persist over time. Moreover, the student acquires knowl-
edge, incorporates it into his or her personal knowledge corpus and 
transforms it. Two physicists never have the same understanding of 
quantum mechanics. on the other hand, know-how – which includes 
methods and the use of tools – can generally be acquired autono-
mously with few prerequisites. With the exception of physical skills 
– such as knowing how to ride a bike or swim – which we tend not to 
lose, know-how requires regular practise so that it is not forgotten. 
Knowledge is more enduring by nature. Finally – and this is one of 
the main differences – knowledge can be transposed more readily 
to other environments and adapted to new problems. That at least is 
the theory. in practice, the differences are sometimes less clear. This 
is the challenge with which the cSc tries to get to grips each year 
when defi ning its programme – are we really operating mainly in the 
fi eld of knowledge? The school is made up in equal parts of lectures 
and hands-on sessions, so do the latter not relate more to know-how? 
Yes, but the acquisition of this know-how is not an end in itself – it 
provides knowledge with a better anchorage.

The third principle of the academic dimension is evaluation of 
the knowledge acquired and recognition of the required level of 
excellence with a certifi cate. Following requests from students who 
wanted the high level of knowledge gained during the school to be 
formally certifi ed, the CSC Diploma was introduced in 2002 to rec-
ognize success in the fi nal exam and vouch for the student’s diligence 
throughout the programme. To date, 671 students have been awarded 
the CSC Diploma, which often fi gures prominently in their CVs. 
But that’s not all. Since 2008, the academic quality of the school, its 
teachers and exam has been formally audited each year by a different 
independent university. each autumn, the school management pre-
pares a fi le that is aimed at integrating the next school into the aca-
demic curriculum of the host university. The universities of Brunel, 
copenhagen, Gjøvik, Göttingen, nicosia and uppsala have analysed 
and accepted cern’s request. As a result, they have each awarded a 
formal European Credit Transfer System (ECTS) certifi cate to com-
plement the cern diploma.

This academic reorientation of the school is one of the three main 
renewal projects undertaken during the past 10 years. The second 
relates to the school’s social dimension. The creation of social links 
and networks between the participants and with their teachers has 
become the school’s second aim. This is considered to be a strategic 
objective because not only does it reinforce the cohesion of the com-
munity, it also improves the effi ciency of large projects or services, 
such as the Worldwide LHc computing Grid, through improved 
mutual understanding between the individuals contributing to them. 

The main vehicle chosen for socialization is sport. every after-
noon, a large part of the timetable is freed up for a dozen indoor and 
outdoor sports. Tennis, climbing or swimming lessons are given, 
often by the school’s teachers. each year, participants discover an 
activity that is new to them, such as horse riding, sailing, canoe-
ing, kayaking, scuba diving, rock climbing, cricket and mountain 
biking. The sport programme is supported by the cern Medical 
Service and is associated with the “Move! eat better” initiative. 

How it all began – the 1968 memorandum from Léon van Hove 
to Bernard Gregory, then director-general of CERN.
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