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a number of scientists became deeply involved, and the artists were 
offered the use of the laboratory’s workshop – all of which implied 
a great deal of disruption and additional work for those concerned. 
So perhaps there were reservations in the minds of some at CERN 
when a new “science and art” initiative began to take shape. In 
2009, cultural expert Ariane Koek decided to use the award of a 
Clore Fellowship to come to CERN and – with the encouragement 
of the Director-General at the time, Rolf Heuer – work out how to 
establish and fund an artists’ residency scheme. Heuer was suitably 
impressed by her proposals and the following year, after a selection 
process, Koek was taken on to set up Arts at CERN. 

Cultural policy
These efforts bore fruit in August 2011 with the launch of CERN’s 
first-ever cultural policy. Its central element is a selection process 
for arts engagement with CERN, with a cultural board for the arts 
to advise on and oversee projects and collaborations involving 
CERN. The initiative brought order and direction to what had been 
an ad-hoc approach to CERN’s involvement with the arts.

The first outwardly visible outcome of Arts at CERN was a com-
petition, now called Collide International, open to artists from any-
where in the world. A key element is to pair winning artists with 

scientists at CERN during a residency lasting up to three months. 
The first such award, announced in 2011, was set up in collabora-
tion with Austria-based digital arts organisation Ars Electronica, 
and the residency consisted of two months at CERN and one month 
at Ars Electronica’s research and development lab. This was a coup 
for CERN and the new cultural policy, as Ars Electronica had for 
40 years built up a formidable reputation in bringing artists, sci-
entists and engineers together. Widely publicised by CERN, the 
partnership was well received in the arts world, but it was perhaps 
not so well understood at CERN. Was this something that CERN 
should be doing and who was paying for it all? 

Heuer, who was instrumental 
in initiating Arts at CERN, was 
always clear on the first point. 
“The arts and science are inex-
tricably linked; both are ways 
of exploring our existence, 
what it is to be human and what 
is our place in the universe,” he 
said on launching the cultural 
policy. Commenting later after 
three years of successful part-

Data from the ATLAS experiment is a key element in HALO, an important new commission undertaken for Art Basel, the world’s premier fair for contemporary art.  
It’s the latest exciting outcome of Arts at CERN, which has become a major player in the world where art and science meet.  

Engaging with 
artists stops 
research becoming a 
day job, and fills you 
with awe again.
Tara Shears, physicist

Creativity across cultures 
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Lift up your eyes as you walk through the principal entrance to 
CERN’s main building and you will see a tangled iron coil sus-
pended above the central staircase. Rather like electron orbitals 
marking out the shape of an atom, the structure’s overlapping lines 
form hints of something more tangible that changes as you move 
– a human body. Here, in his sculpture Feeling Material XXXIV, 
the artist Antony Gormley has spun a chaotic spiralling line that 

envelopes the body’s space. 
Artists, like scientists, have 

always been keen observers 
of the world about them and 
Gormley is no exception. It was 
his interest in how spaces are 
delineated that led to his first 
contacts with CERN physi-
cist Michael Doser in 2006, 
and ultimately to his donation 
of Feeling Material XXXIV 
to the Organization in 2008. 
Over the years many artists 
have visited CERN, intrigued 
by its research; the American 

performance artist James Lee Byars even featured on the cover 
of CERN Courier in September 1972. And in the 1990s, British 
artist and film-maker Ken McMullen visited the laboratory as 
a result of his friendship with the daughter of the late Maurice 
Jacob, a well-known CERN theorist. The visit sowed the seeds for a 
major project, Signatures of the Invisible, based on a collaboration 
between the London Institute and CERN. This project brought 11 
established artists from various countries, including McMullen, to 
work with scientists and technicians at CERN during 1999–2000, 
resulting in works of art that were exhibited worldwide (CERN 
Courier May 2001 p23). 

The experience proved rewarding for both sides. Writing in the 
Courier (July 2001, p30), Ian Sexton, the CERN technician who 
worked with laser cutting and other techniques on McMullen’s 
piece Crumpled Theory, described his pleasure at seeing the art-
ist’s first sight of the completed work “simply presented on the 
workshop floor, with sunlight streaming through the blinds. Ken 
was … delighted. His enthusiasm was a most unusual experience 
for me. Normally on completion of a job at CERN a perfunctory 
‘thank you’ is the only response.”

The project had involved a significant commitment by CERN. 
The Press Office managed the project on the Organization’s behalf, 

Data from the ATLAS experiment is a key element in HALO, an important new commission undertaken for Art Basel, the world’s premier fair for contemporary art.  
It’s the latest exciting outcome of Arts at CERN, which has become a major player in the world where art and science meet.  

Every bit of time 
spent in and 
researching around 
CERN encourages 
me to reconsider 
the intangible 
peripheries of micro 
and macro.
Mariele Neudecker, artist

Creativity across cultures 
HALO consists of a 10 m-wide cylinder 
defined by vertical piano wires, within 
which a 4 m-tall screen displays  
particle collisions. The data also trigger 
hammers that strike the vertical wires  
and set up vibrations to create a 
multisensory experience.  
(Credit: M Giesbrecht/Audemars Piguet.)
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Liverpool, where artists spent a one-month residency at FACT 
after being at CERN and where they were connected with research 
groups at Liverpool University led by LHCb physicist Tara Shears. 
Connecting CERN to international cultural organisations is part 
of the same objective, through links formed with different cities 
and countries. 

These new developments are fully supported by CERN’s current 
management. Earlier this year, Director-General Fabiola Gianotti 
made her views on the “two cultures” clear at the World Economic 
Forum in Davos: “Too often people put science and humanities, or 
science and the arts, in different compartments… but they do have 
much in common. They are the highest expression of the creativity 
and the curiosity of humanity. We should really talk about culture 
in general, and not focus on one particular sector of culture. This is 
an important message we should be giving to teachers and to young 
people, for a better world, so they can grow to face the challenges 
of society.” 

Arts at CERN currently has a clear home within CERN’s inter-
national relations sector. The aim is to provide stability for the 
programme, with a view to making it self-sustaining with separate 
funding within the context of the CERN & Society Foundation. 
At the same time, Arts at CERN forms part of a broader interest at 
CERN in the arts, which includes a distinctive and complementary 

programme Arts@CMS. This education and outreach initiative of 
the CMS collaboration has set up school-based projects and col-
laborations with artists with the aim of inspiring a greater appre-
ciation of CERN’s science within the public at large. 

A new production scheme
Arts at CERN has clearly been a resounding success with the arts 
community, and reaching audiences beyond the confines of the 
laboratory has proved no problem at all. Nor has it been difficult 
to find scientists willing to work with the artists; more than 200 
have so far been involved. But it is by no means easy to mount an 
exhibition at a scientific laboratory – in places almost an industrial 
site – where health and safety are of paramount importance. There 
have been some obvious artistic interventions, such as when cho-
reographer Gilles Jobin, winner of the 2012 Collide Geneva award, 
installed dancers in the CERN restaurant and computer centre, 
and even the library; and his project Quantum – a fusion of dance 
and lighting installation developed with Julius von Bismarck, the 
first Collide International artist-in-residence – debuted in the CMS 
cavern during CERN’s open days in 2013, before embarking on an 
international tour (CERN Courier November 2013 p29). 

More recently, as part of Geneva’s annual Electron Festival 
in 2016, the winners of the 2014 Collide Geneva award, Rudy 
Decelière and Vincent Hänni, showed work developed with exper-
imentalist Robert Kieffer and theorist Diego Blas. Their sound 
installation Horizons Irrésolus (2016) – which consists of 888 
micro-synthesisers and speakers, network cable and nylon thread 
– was installed at CERN for visits during the Easter weekend 
when the festival traditionally takes place. The effort required by 
many people at CERN included registration to allow access to the 
Meyrin site and a shuttle bus to take visitors to see the installation. 
The response was enthusiastic, but not large. 

It is to address such problems that Bello has introduced a produc-
tion and exhibition stage into the residencies. Rather as a scientific 
experiment evolves from conception to data-collection, analysis 
and publication, so does an artistic endeavour evolve from explora-
tion to production and exhibition. The original focus of the resi-
dencies at CERN was on exploration: having artists and scientists 
come together to evolve ideas. 
The goal was to gain knowl-
edge but not necessarily to pro-
duce artworks. In the new phase 
for Arts at CERN, at the end of 
their residencies, artists will be 
invited to propose a work to be 
considered for additional fund-
ing for production. The aim is to 
collaborate with other institutes 
to co-produce cultural works 
for ideas that are worth devel-
oping, and to curate the result-
ing work so that it can be shown 
and shared with the CERN 
community.

In 2016 CERN began a new 
collaboration for the Collide 

We do not need to 
patronise [artists], 
in the same way they 
do not patronise us. 
It is interesting to 
share the perception 
we have of each 
other’s work and 
insights.
Luis Álvarez-Gaumé, 
physicist

Antony Gormley’s Feeling Material XXXIV, which hangs in 
building 500.

A performance of the production Quantum in the CMS surface 
building during CERN’s open days in 2013. 
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nership with Ars Electronica, he wrote: “The level of heated debate 
about the so-called two-cultures is a constant source of bafflement 
to me. Of course arts and science are linked. Both are about crea-
tivity. Both require technical mastery. And both are about explor-
ing the limits of human potential.”

Regarding the second point, Arts at CERN was conceived from 
the start to be mainly self-funding. Support from CERN initially 
came through its programmes for fellows and students. Funding 
for the original international residency came principally from Ars 
Electronica, as well as from the UNIQA Insurance Group, which 
has a long association with CERN. Currently, FACT (Founda-
tion for Art and Creative Technology), based in Liverpool in the 
UK, is the main partner for the Collide International award. Two 
further strands in the programme follow a similar formula. Art-
ists from across Switzerland can compete for a residency funded 
principally by Pro Helvetia, the Swiss Arts Council, while those 
from Geneva are eligible for an award set up in partnership with 
the Republic and Canton of Geneva and the City of Geneva. The 
two residencies – Collide Pro Helvetia and Collide Geneva – are 
awarded in alternate years. In addition, via a slightly different 
scheme called Accelerate, each year ministries or foundations in 
a specific country fund artists working in different domains to 
come to CERN for one month. 

A new era begins
By 2014, when the call went out for a new person to head Arts 
at CERN, the programme had already earned a global reputa-
tion. Two internationally known artists and recipients of the Col-
lide International award epitomise this reach: Bill Fontana and 
Ryoji Ikeda. Sound-sculptor Fontana, from the US, had produced 
works based on sounds across the globe when he was awarded the 
2013 international residency. He explored sounds recorded in the 
LHC tunnel in works such as Acoustic Time Travel (CERN Cou-
rier December 2012 p32), and was followed a year later by Ikeda, 
Japan’s leading electronic composer and visual artist, who used his 
residency to inform his works supersymmetry and micro|macro. 

This growing reputation within the science and art scene 
appealed in particular to the art historian and curator Mónica Bello, 
who had more than 15 years’ experience in curating and managing 
cultural programmes in art, science and technology institutions in 
different countries and had spent five years as artistic director of 
the VIDA International Art and Artificial Life Awards. Educated 
in modern and contemporary art history, she had been exposed to 
new ideas emerging at the boundaries of modern art and become 
passionate about the fusion between science and art. “I like art that 
is based on open processes, where different agents – the artists, 
researchers, even the audience – can join together to become the 
project,” she explains. “Experimentation with openness is the most 
exciting thing that’s happening in the arts right now – and CERN 
is the place to be for that.”

Bello took up her position at CERN in March 2015, joining 
co-ordinator Julian Caló. In accelerator terms, by the following 
year, Arts at CERN was running at its design energy and beyond. 
The programme was bringing artists to the laboratory for as many 
as four residencies a year, and the number of entries for the Collide 
International award had risen from some 150 when it was launched 
in 2011 to around 1000. In addition, the sheer number of artists from 
all over the world wishing to see 
CERN had pushed the exist-
ing programme of individual 
visits almost to breaking point. 
So, in 2016, Bello initiated a 
Guest Artist programme for 10 
selected artists per year. It is the 
unique strand of Arts at CERN 
where artists visit by invitation 
only and where they underwrite 
the visits themselves.

However, Bello’s main vision 
is to move beyond exploration 
and artistic research to develop 
new art commissions and exhi-
bitions. Continuing to support 
the artists once they finish their 
residencies at CERN is essen-
tial for this, and one way is to 
connect the artists with CERN 
scientists that have links to the 
cities of the programmes’ part-
ners. This was initiated with 

Head of Arts at CERN, Mónica Bello, with the 2016 Collide 
International winner, Yunchal Kim.

Mad passion, 
courage and an 
immense amount 
of creativity is what 
I found in common 
between scientists 
and spiritual 
seekers. One search 
outwards, the other 
search inwards, 
yet both learn the 
same truth about the 
magnificent nature 
of nothingness.
Aisha Juma, artist

Sound artist Antye Greie-Ripatti recording during her visit to 
CERN as a Guest Artist in 2016.
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building during CERN’s open days in 2013. 

C
ER

N
-G

E-
11

08
20

7-
16

 
C

ER
N

-P
H

O
TO

LA
B

-2
01

3-
05

2-
14

CCJulAug18_ARTS_v5.indd   29 28/06/2018   09:29

28

C E R N C our i e r     J u l y/A ugu s t  2 0 18

Arts at CERN

nership with Ars Electronica, he wrote: “The level of heated debate 
about the so-called two-cultures is a constant source of bafflement 
to me. Of course arts and science are linked. Both are about crea-
tivity. Both require technical mastery. And both are about explor-
ing the limits of human potential.”

Regarding the second point, Arts at CERN was conceived from 
the start to be mainly self-funding. Support from CERN initially 
came through its programmes for fellows and students. Funding 
for the original international residency came principally from Ars 
Electronica, as well as from the UNIQA Insurance Group, which 
has a long association with CERN. Currently, FACT (Founda-
tion for Art and Creative Technology), based in Liverpool in the 
UK, is the main partner for the Collide International award. Two 
further strands in the programme follow a similar formula. Art-
ists from across Switzerland can compete for a residency funded 
principally by Pro Helvetia, the Swiss Arts Council, while those 
from Geneva are eligible for an award set up in partnership with 
the Republic and Canton of Geneva and the City of Geneva. The 
two residencies – Collide Pro Helvetia and Collide Geneva – are 
awarded in alternate years. In addition, via a slightly different 
scheme called Accelerate, each year ministries or foundations in 
a specific country fund artists working in different domains to 
come to CERN for one month. 

A new era begins
By 2014, when the call went out for a new person to head Arts 
at CERN, the programme had already earned a global reputa-
tion. Two internationally known artists and recipients of the Col-
lide International award epitomise this reach: Bill Fontana and 
Ryoji Ikeda. Sound-sculptor Fontana, from the US, had produced 
works based on sounds across the globe when he was awarded the 
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Japan’s leading electronic composer and visual artist, who used his 
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appealed in particular to the art historian and curator Mónica Bello, 
who had more than 15 years’ experience in curating and managing 
cultural programmes in art, science and technology institutions in 
different countries and had spent five years as artistic director of 
the VIDA International Art and Artificial Life Awards. Educated 
in modern and contemporary art history, she had been exposed to 
new ideas emerging at the boundaries of modern art and become 
passionate about the fusion between science and art. “I like art that 
is based on open processes, where different agents – the artists, 
researchers, even the audience – can join together to become the 
project,” she explains. “Experimentation with openness is the most 
exciting thing that’s happening in the arts right now – and CERN 
is the place to be for that.”

Bello took up her position at CERN in March 2015, joining 
co-ordinator Julian Caló. In accelerator terms, by the following 
year, Arts at CERN was running at its design energy and beyond. 
The programme was bringing artists to the laboratory for as many 
as four residencies a year, and the number of entries for the Collide 
International award had risen from some 150 when it was launched 
in 2011 to around 1000. In addition, the sheer number of artists from 
all over the world wishing to see 
CERN had pushed the exist-
ing programme of individual 
visits almost to breaking point. 
So, in 2016, Bello initiated a 
Guest Artist programme for 10 
selected artists per year. It is the 
unique strand of Arts at CERN 
where artists visit by invitation 
only and where they underwrite 
the visits themselves.

However, Bello’s main vision 
is to move beyond exploration 
and artistic research to develop 
new art commissions and exhi-
bitions. Continuing to support 
the artists once they finish their 
residencies at CERN is essen-
tial for this, and one way is to 
connect the artists with CERN 
scientists that have links to the 
cities of the programmes’ part-
ners. This was initiated with 

Head of Arts at CERN, Mónica Bello, with the 2016 Collide 
International winner, Yunchal Kim.

Mad passion, 
courage and an 
immense amount 
of creativity is what 
I found in common 
between scientists 
and spiritual 
seekers. One search 
outwards, the other 
search inwards, 
yet both learn the 
same truth about the 
magnificent nature 
of nothingness.
Aisha Juma, artist

Sound artist Antye Greie-Ripatti recording during her visit to 
CERN as a Guest Artist in 2016.
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Machine learning

It is 1965 and workers at CERN are busy analysing photographs 
of trajectories of particles travelling through a bubble chamber. 
These and other scanning workers were employed by CERN and 
laboratories across the world to manually scan countless such 
photographs, seeking to identify specific patterns contained in 
them. It was their painstaking work – which required significant 
skill and a lot of visual effort – that put particle physics in high 
gear. Researchers used the photographs (see figures 1 and 3) to 
make discoveries that would form a cornerstone of the Standard 
Model of particle physics, such as the observation of weak neutral 
currents with the Gargamelle bubble chamber in 1973. 

In the subsequent decades the field moved away from photo-
graphs to collision data collected with electronic detectors. Not 
only had data volumes become unmanageable, but Moore’s law 
had begun to take hold and a revolution in computing power was 
under way. The marriage between high-energy physics and com-
puting was to become one of the most fruitful in science. Today, 
the Large Hadron Collider (LHC), with its hundreds of millions 
of proton–proton collisions per second, generates data at a rate 
of 25 GB/s – leading the CERN data centre to pass the milestone 

of 200 PB of permanently archived data last summer. Modelling, 
filtering and analysing such datasets would be impossible had the 
high-energy-physics community not invested heavily in comput-
ing and a distributed-computing network called the Grid.

Learning revolution
The next paradigm change in computing, now under way, is based 
on artificial intelligence. The so-called deep learning revolution of 
the late 2000s has significantly changed how scientific data analy-
sis is performed, and has brought machine-learning techniques to 
the forefront of particle-physics analysis. Such techniques offer 
advances in areas ranging from event selection to particle identifi-
cation to event simulation, accelerating progress in the field while 
offering considerable savings in resources. In many cases, images 
of particle tracks are making a comeback – although in a slightly 
different form from their 1960s counterparts.

Artificial neural networks are at the centre of the deep learn-
ing revolution. These algorithms are loosely based on the struc-
ture of biological brains, which consist of networks of neurons 
interconnected by signal-carrying synapses. In artificial neural 
networks these two entities – neurons and synapses – are rep-
resented by mathematical equivalents. During the algorithm’s 
“training” stage, the values of parameters such as the weights  
representing the synapses are modified to lower the overall error 

Deep learning is bringing new levels of 
performance to the analysis of growing 
datasets in high-energy physics.

Image credit: iStock/ktsimage.

The rise of  
deep learning
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Arts at CERN

International award involving FACT, ushering in the produc-
tion phase. To support production of the artworks, CERN and 
FACT have brought together several important European cul-
tural organisations under the umbrella of ScANNER (Science 
and Art Network for New Exhibitions and Research). Supported 
by ScANNER, a major exhibition will open at FACT in Novem-
ber 2018 showcasing artworks from, among others, the 2018 
Collide International award winner and four previous winners:  
Semiconductor (2015), Yunchul Kim (2016), studio hrm199 led 
by Haroon Mirza (2017) and Suzanne Triester (2018). The exhibi-
tion will then tour all venues of the ScANNER members during 
2019 and 2020.

Meanwhile, Arts at CERN continues to be a major influence 
across an impressive range of artistic areas. For example, in her 
project Quantum Nuggets, designer Laura Couto (Collide Pro 
Helvetia award 2017) has developed a computer program to 
enable other artists and designers to produce 3D shapes based 
on collision data from the LHC, thus creating real objects, such 
as furniture, that echo the invisible quantum world of particle 
physics. And in February this year Cheolwon Chang (Accelerate 
Korea) spent time at CERN finding out about the geometric prop-

erties of nature and how math-
ematics influences our further 
understanding of the universe. 
The winners of two awards 
for 2018 were announced in 
March: Suzanne Treister (Col-
lide International) and Anne 
Sylvie Henchoz and Julie Lang 
(Collide Geneva). 

Most recently, a prestigious 
commission for Art Basel held 
on 11–17 June and guest-curated 
by Bello, has highlighted the 
pinnacles that Arts at CERN 
is reaching. Swiss watchmak-
ers, Audemars Piguet, a partner 
of Art Basel, chose the British 
artist-duo Semiconductor to 
create the Audemars Piguet Art 

Commission for the 2018 fair. Ruth Jarman and Joe Gerhardt, who 
work together under the name Semiconductor, were the recipients 
of the 2015 Collide International award and for Art Basel they cre-
ated HALO – an installation that surrounds visitors with data col-
lected by the ATLAS experiment at the LHC. HALO consists of a 
10 m-wide cylinder defined by vertical piano wires, within which 
a 4 m-tall screen displays particle collisions. The data also trigger 
hammers that strike the wires and set up vibrations to create a mul-
tisensory experience. 

This important commission is testament to the impact that the 
Arts at CERN programme is having in the world of contemporary 
art, and underlines its importance in bringing together apparently 
disparate ways in viewing and making sense of the world, the uni-
verse in which we live. There are many people who say they do 
not appreciate modern art, just as there are many who say that 
they never liked physics. But with modern art, just as with modern 
physics, making a little effort can open up remarkable new ways of 
thinking about our place in space and time. Arts at CERN is very 
clearly bringing people together in ways that open their minds and 
allow them not necessarily to understand but to appreciate how 
others view the world about us. 

Résumé
La créativité au-delà des frontières culturelles

Au fil des années, le CERN a reçu la visite de nombreux artistes, 
curieux des recherches menées par le Laboratoire. En 2011, 
l’Organisation a établi sa toute première politique culturelle, 
dont l’objectif central est d’apporter un cadre et une orientation à 
l’approche au cas par cas qui avait jusque-là régi la participation 
du CERN à des activités artistiques. Aujourd’hui, le programme 
Arts at CERN est devenu un acteur majeur dans l’univers où l’art et 
la science se rencontrent ; il s’articule autour d’un concours appelé 
Collide International, grâce auquel les artistes peuvent gagner une 
résidence au CERN pouvant durer jusqu’à trois mois. La dernière 
création issue de ces interactions, HALO, un projet d’envergure 
entrepris cette année pour Art Basel, a pour ingrédient essentiel les 
données de l’expérience ATLAS.  

Christine Sutton, former editor of CERN Courier.

Residing 
(artistically) at 
CERN was akin to 
inhabiting a hard-
core sci-fi film set 
of unearthly scale 
and complexity, 
radiating with an 
infinite number of 
narratives of mind-
boggling depth.
Julijonas Urbonas, artist

Semiconductor duo Ruth Jarman (left) and Joe Gerhardt (right) 
talk with Peter Jenni of ATLAS during their residency. 

Documentary film-maker Jan Peters at the ATLAS pixel detector 
during his residency in 2013, as part of his Collide Geneva award.
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