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Fikrun wa Fann/Art & Thought No. 85 - Science 
 
 
The Deepest View - Tunnel Trips to the Large Hadron Collider 
 
 

German novelist Thomas Lehr here describes a visit to CERN, the world’s largest elementary particle 

accelerator, just outside Geneva. What is actually done in this three billion dollar research centre? What 

discoveries are worth so much to scientists? 

 

A secret organisation – some facts and figures  

 

If predictions come true was a slogan promoting the DELPHI detector in the CERN brochures I collected in 

the 1990s when researching my novel 42. When I returned to CERN in March 2006, I had to fight off a 

creepy feeling. Of course we would no longer be confronted by the Large Electrons Positron Accelerator 

(LEP) I had described. That was closed down in 2000 (which truly wasn’t my fault). Instead, there would 

be the Large Hadron Collider (LHC), established in its predecessor’s 27km underground circular tunnel in 

order to cut costs. 

 

Maximilian Metzger, CERN’s secretary-general, welcomes us at the start of a tour of Microcosm, the 

visitors’ pavilion with its gambling den atmosphere generated by flashing computer animations. If he 

were to write a novel about CERN, explains the elegant manager in the pinstripe suit, he would depict it 

as a secret organisation, as a kind of Order of Illuminati. Here we pass over the sensationalist matter of 

the objectives of such an arcane set-up and concentrate on the purely formal aspect of the idea. This is 

one outcome of the endeavour to inform as many visitors as possible – above all politicians and bankers 

– about what CERN actually does and why this swallows up over a billion Swiss francs every year.  

 

The ‘illuminati’ aspect of all this refers to the difficulty of mediating particle physics, and to the 

‘excessively baroque, excessively Byzantine character’ of today’s standard model of physics – as even 

Chris Llewellyn Smith, a former director-general of CERN, once defined it. However, the brainpower and 

global dissemination of the CERN community of inspiration provoke thoughts of conspiracy. Throughout 

the world more than 10,000 physicists, technicians and engineers in more than eighty countries are 

involved in the development of the Large Hadron Collider and the experiments carried out there. With a 

staff of 2,500, CERN itself is mainly concerned with planning the machine’s circular backbone embedded 

100 metres deep in the rock of the Jura mountains, while what are known as its collaborators – mostly 

international research bodies linked with universities – are responsible for the construction, most of the 

financing, and also the future utilisation of the four huge detectors: ATLAS, CMS, ALICE, and LHC.  

 

Maximilian Metzger has all the main statistics about social and economic aspects of CERN in his head: the 

3.7 billion Swiss francs the LHC has cost to date, budgetary allocations (with equal amounts devoted to 
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staff and technology), CERN’s involvement in the ATLAS detector (20%), and German participation in 

CERN’s budget (20% of the financing and just under 10% of the staff), which is something of a 

discrepancy compared to our infrequent appearances there. Germans don’t turn up in happy busloads like 

the Italians, who can book a CERN tour from a travel agent; nor do German Chancellors (even if they 

wrote their doctoral thesis on an aspect of quantum physics) position themselves in the foreground like a 

French President, expressing friendly approval, as it were. Herr Metzger would probably like there to be 

rather more ostentatious demonstration of public pleasure in CERN, although here he only tugs discreetly 

at his red bow tie.  

 

‘For years now our budget has remained the same, with constant pressure for us to cut our staff. And 

we’ve gone into the red, as you probably know,’ Metzger then explains. The tabloid press are already 

speculating that CERN is bankrupt; this year’s budget has already gone 40% overdrawn, thanks to bank 

credits ‘on favourable terms’, so that the LHC can start operation before the end of 2007. Metzger makes 

clear that political approval of this way of financing the Large Hadron Collider goes hand in hand with 

high hopes of where the new set-up’s experiments will lead. The Large Electrons Positron Accelerator was 

to some extent a means of verifying the standard model, but considerably more is expected of its 

successor: advances, breakthroughs, and fundamental gains in knowledge. 

 

HIGGS and SUSY 

 

We step out into the open air so as to relate more completely to the pressure of expectations burdening 

the LHC on this beautiful March day in a landscape of gently rolling hills and plains not far from Lake 

Geneva in the Franco-Swiss Jura mountains. The Large Hadron Collider’s luminosity, this gigantic 

microscope’s capacity for intensification, is one hundred times greater than that of its predecessor. What 

people hope to find at this level of visual acuity sounds a little like two heroes in a new comic-strip: 

HIGGS and SUSY. Discovery of the hypothetical fields and particles named after the British physicist 

Higgs would elucidate an absolutely fundamental but hitherto unproven physical mechanism: how the 

mass of the universe came into existence.  

 

However, it will be rather trickier to demonstrate the existence of SUSY, so-called ‘super-symmetry’. If it 

were to be found, we would be very close to the dream of unifying the four basic forces in nature that are 

now resisted only, albeit with great obstinacy, by gravitation. The union of quantum theory and the 

general theory of relativity for which people have striven for many decades now could be advanced 

experimentally within the most promising of the super-symmetry theories, string theory, which also 

seeks to clarify crucial questions within the standard model for which there are as yet no answers. These 

include the question of dark matter. This posits that 25% of cosmic mass, in the magnitude of entire 

clusters of galaxies, must consist of particles which do not to date exist in the standard model. 

 

Particle physicists continue to gain fresh knowledge deep underground by bringing about collisions of 

subatomic particles at unimaginably high energies, then submitting the resultant firestorm of sub-
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particles to incredibly detailed analysis. Oliver Brüning, who welcomes us in front of a large factory hall, 

is responsible for the necessary high-speed collisions on the particle highway. He is an even younger 

theoretical physicist from the AB (Accelerators and Beams) Department. The enormous increase in 

perfo rmance the LHC is supposed to achieve on the pre -existing old LEP circuit will mainly be 

accomplished by cladding 85% of this racing track with supraconductive barrages of magnets.  

 

One of the roughly fifteen-metre-long cigar-shaped magnets, worth around a million Swiss francs, floats 

at head-height, moved around by workers using a kind of air-cushion wheelbarrow. A total of 1,232 

magnets, constructed by associated companies, have to be checked here and passed for installation in 

the tunnel. AB trouble-shooters are being confronted with hitherto unknown demands being made on 

refrigeration and radiation technology, which Oliver Brüning outlines for us in front of a cross-section of 

one of the dipoles. When his explanation is over we feel completely new kinds of fear, of the ‘collapsing’ 

of magnets, for example, or of a deviant proton rushing around on a comfortable magnetic cushion, 

compensating for gravitation but forgetting that the entire LHC ring is not level but hangs in Jura rock at 

a fairly steep angle. 

 

ALICE in Big Bang Land 

 

On the other hand, the physicist’s seriousness convinces us that the necessary precision-work can be 

achieved. As we take our leave of him, we ruminate about an easily demonstrable phenomenon in that 

portable psychological detector between our ears, one which we had already encountered in Maximilian 

Metzger and which is also apparent in Oliver Brüning and all the other CERN physicists we are to meet 

that day. The enthusiasm of Sophie Sanchis, the press official, who takes us on to the next stage in a 

little white car adorned with the CERN emblem, seems to be more than merely professional: the ‘spirit’ of 

CERN is often evoked, this adrenalin- and motivation-enhancing drug which affects even peripheral staff 

both cerebrally and centrifugally, the awareness of belonging to an elite organisation that is undertaking 

something unique in all the world.  

 

This set-up, with groups of buildings scattered across the Jura landscape, with workers busy everywhere 

stacking curious pipes, barrels, and containers, is not some subway construction site or a factory for 

dehydrated food, nor some moderately endowed university next to a cement works; it is the skeleton of a 

thinking-machine whose gigantic extent leads both extra -terrestrials and non-physicists to puzzle over 

the power of organised curiosity given to certain sections of humanity. CERN’s installations make it 

possible to experience with our senses the termite-like construction of experimental science, its tirelessly 

erected pyramid – even if this vanishes into the earth and is shaped like a giant doughnut. 

 

The time has come to plunge down into the tunnel. The ALICE (A Large Ion Collider Experiment) team 

has chosen as its logo an orange-coloured octagonal cross-section of its machine, beneath which stands 

the somewhat forlorn figure of Lewis Carroll’s young girl. We are greeted not by the White Rabbit with his 

pocket-watch but by Chris Fabjan, the project’s technical co-ordinator, and Jürgen Schukraft, the team’s 
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spokesman. Both are friendly, lean, energetic men with a sense of humour, men who don’t have much 

time but who seem happy to take what time they have to delve deep into their construction alongside 

curious visitors. 

 

At CERN there are plenty of shafts that can compete with any comparable plunge in literature. On little 

fenced-in platforms you can walk to the edge and stare down through a smooth-sided, cylindrical 

concrete abyss as much as 100 metres deep, down which huge parts for the detectors are being 

transported by shipping cranes. ‘Will I fall right through the earth?’ Alice asks herself as she falls down 

into Wonderland. Fortunately, what happens when falling through the Earth’s core is a question for 

physicists. So too is analysis of events brought about by shooting ionised lead a toms so violently against 

one another that the neutrons and protons in their nucleus break up and at temperatures one hundred 

thousand times greater than that of the Sun fuse to form a new version of the primal cosmic soup.  

 

‘Within a second of the Big Bang,’ explains Chris Fabjan, ‘matter had condensed into the form we know it 

today. What we are doing here is evolution in reverse. We are returning to primal matter with the help of 

the matter we know.’ Sixteen metres high and twenty metres long, ALICE’s octagonal, fly-agaric-red 

magnetic cladding is as strong as a castle wall. Various new detectors are currently being installed in the 

chamber, layer by layer, until ALICE is as heavy as the Eiffel Tower. As with all detectors it is scarcely 

comprehensible that the assembly of such a complex machine, devised by so many intellects, can 

succeed without any problems.  

 

Jürgen Schukraft has a nice response to this: ‘We have minor problems every day, serious problems 

every week, and a major problem once a month – and those are only the difficulties I get to hear about.’ 

However, when the energy is unleashed – as with Oliver Brüning and his dipole – everyone here will be 

ready for the Big Bang, probably at the start of 2008. In the first second the shower of particles produced 

by a collision of lead atoms becoming three-dimensional fireworks in ALICE’s cylinder will produce seven 

times as much data as is contained in the Encylopaedia Britannica (even if not necessarily matching its 

noble wisdom). We’re quite glad when, after attempting to explain to us the ‘elegance’ of the so-called 

Time-Projection Chamber, Chris Fabjan also allows himself briefly to raise the question of whether the 

theoreticians will be able to cope with the enormous amount of physics that will soon be revealed here. 

 

Demons in the canteen 

 

If our stomachs weren’t already rumbling and if we weren’t afraid of being presented with pages of 

highly-detailed calculations, we could ask the physicists how they know that it was ten (and not, say, 

fifteen or thirty-five) micro-seconds after the Big Bang that God’s cosmic soup was the same as the new 

packet version they are preparing. Questions are always permitted; even, as it were, from members of 

the CERN construction team who take the trouble to read the brochures. Yes, CERN has a cook. There are 

even two restaurants on the main site, ever since an entrepreneurial construction worker – perhaps 

himself a keen reader – set up a sausage stand to compete with restaurant no. 1, and was so successful 



 
 
 
 

____________________________________________________________________________________________________________ 
Copyright © Goethe-Institut  5  
Alle Rechte vorbehalten 
www.goethe.de/fikrun 
 
 

that he was a ble to open restaurant no. 2. An effect of super-symmetry? I, meanwhile, have thought up 

a party game: asking the CERN people I come across to give me a simple explanation of SUSY with no 

advance warning. 

 

The round table in restaurant no. 1, where we see Chris Fabjan and Maximilian Metzger again and meet 

Jos Engelen, CERN’s scientific director, accompanied by Rolf Landua, a specialist in anti-matter, serves to 

accelerate thought. Jos Engelen, a jovial Dutchman whose company one would like to have in a pub on 

Amsterdam’s Prinsengracht, responds to a colleague’s explanation with a friendly ‘Bullshit’, then explains 

the SUSY thing himself, and is pleased that I find his depiction just as complicated. Here we are once 

again in the presence of the spirit of this community, this easy-going intellectual atmosphere that allows 

people to cook up Nobel Prize material in the environs of a modestly equipped university canteen. My 

conscience is a little troubled by the fact that I visited this celebrated canteen incognito nine years ago in 

order to demolish it convincingly in my subsequent novel. 

 

However, compared with Dan Brown, who is read by millions, I’m fairly harmless. In a ‘spotlight’ on the 

official CERN website it was deemed necessary to present calculations showing that the anti-matter bomb 

described in Brown’s thriller Angels and Demons, supposed to be used (of course) to destroy the Vatican, 

is pure humbug. Even though considerable humour was demonstrated on the webpage, one nevertheless 

senses a degree of annoyance because, understandably, people here don’t appreciate others playing on 

primeval ‘Chernobyl’ fears. However, the next topic at our table is even more dangerous: the financing of 

CERN, and the spontaneously arising anti-particle – its justification. 

 

The many important scientific and industrial spin-offs triggered by CERN are mentioned, for instance in 

medical radiology or research into materials. Training facilities for universities and schools are to be 

strengthened so as to boost CERN’s reputation. Staff are a little disconsolate that CERN earned nothing 

whatsoever from the creation here (by Tim Berners -Lee and Robert Cailliau) of the http system, the basis 

of the World Wide Web. CERN’s annual budget of 850 million euros amounts to that of two large 

universities, which surely shouldn’t be seen as too much for a unique research institution. To cover costs, 

thirty other countries are involved in the Large Hadron Collider alongside the twenty EU member states. 

The largest number of researchers now come from the USA. 

 

The Titan 

 

Outside in the sun again, we sense how the glass of Geneva white wine that accompanied our meal aids 

intuitive understanding of super-symmetry. Let’s put it like this: if you have a quantum state, 

characterised by a degree of fuzziness in space -time coordinates, a particle can be viewed as if it is 

looking back with its energy doubled. We call this newly-created double the super-symmetrical partner. 

For every quark there must therefore be a squark, for every lepton a slepton. It could be that the mass of 

some of these new particles turns up in the test areas of the ATLAS and CMS detectors, the two biggest 
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and most expensive in the Large Hadron Collider. After a short car ride (at considerably less than the 

speed of light), our tour now takes us to these parts of the tunnel. 

 

ATLAS and CMS are competitors, as they pursue similar objectives by way of different techniques. We are 

welcomed by Silvia Schuh, a young physicist and calorimeter specialist, her long hair loose beneath a 

white construction worker’s helmet. The worldly-wise Chris Fabjan has included her in our visit ‘so that 

we don’t only see old men here’. To liven things up during our tour of ATLAS we bring along Henrik Foeth, 

who is part of the CMS competition. Time and again, he says, there have been scientists from secretive 

states who couldn’t comprehend that at CERN it is permitted to write down, photograph or copy 

everything. I want to know how the two of them regard the tension that afflicts the LHC. Silvia Schuh 

laughs: ‘Higgs or bust!’ She’s adapted that phrase from the title of a book by the late Richard Feynman 

(d. 1988), one of the creators of quantum electro -dynamics and, she acknowledges, one of her ‘heroes’. 

Then she briefly explains ATLAS’s intricate, onion-skin-like innards while we strive to look intelligent. 

 

A rumbling lift brings us to the lowest point of the day. One hundred metres under the earth’s surface we 

clamber on planks and metal ladders through narrow gangways surrounded by scaffolding and finally 

reach a kind of platform at the height of ATLAS’s central axis so that we can look directly into this 

Cyclops’ calorimetric eye. This initially leaves us speechless. Then we look around this cathedral-sized 

concrete cavern in search of help, seeking available metaphors for this huge piece of equipment, 46 

metres long and 25 metres high, whose skeleton is formed by eight ring-magnets mounted lengthways 

along the cylinder axis like gigantic paper-clips, and covered with numerous blue myon detectors like a 

giant armadillo. The electro -magnetic calorimeter poking out of its centre makes it possible to see this 

machine being believably deployed in a science fiction B movie as a radiation canon for blasting away 

hostile planets out in space. 

 

‘You get used to the size,’ says Silvia Schuh. ‘For days at a time you don’t even notice it.’ But then you 

look again and perhaps brood on the discrepancy between the unit’s industrial massiveness and the 

subtle questions and the tiniest of research objects for which it was constructed. The hope is that some 

sign of a superstring should show itself here, if it reveals a number of particularly large extra dimensions 

– or even what is known as the Lightest Super-Symmetrical Partner (LSP), which would be a good 

candidate for dark matter. Higgs, at any rate – or ‘bust’, meaning the necessity of a completely new 

theory about how elementary masses of matter could come into existence. Silvia Schuh and Henrik Foeth 

are both tense and calm about that. The LHC is a means of investigation, not production equipment 

aimed at a pre -established outcome. The only certainty is that we will be able to see dimensions further 

or deeper than ever before. 

 

Captured light                            

 

After we have asked ATLAS to stop the Earth for a moment so that we can take a little stone out of our 

sandals, we flee to the surface and are basically too exhausted to understand much about detector 



 
 
 
 

____________________________________________________________________________________________________________ 
Copyright © Goethe-Institut  7  
Alle Rechte vorbehalten 
www.goethe.de/fikrun 
 
 

technology. But when you are being taken round CERN with Henrik Foeth you still manage to go that little 

bit further. The 65-year-old physicist, who seems younger, retired recently. For thirty years he was one 

of the top men at CERN, most recently in CMS planning, and simultaneously exudes both tranquillity and 

happy curiosity. In his slipstream we keep discovering new and original means of access to the hall. 

 

While ATLAS is assembled underground, the Compact Muon Solenoid detector is being put together on 

the surface. Its modules are assembled in a hall like a shipyard and then lowered down through the 

aforementioned circular shafts to the LHC ring by cranes developed for shipbuilding. Here too a huge 

magnet is required at the heart of this set-up to stop particles dispersing after the collision at almost the 

speed of light. With a field strength of four tesla it attains sufficient energy to melt away eighteen tons of 

gold. However, we with our Rolex watches don’t allow that to happen. Instead, full of astonishment, we 

weigh the lead tungsten crystals we are holding; produced in Russia and as clear as glass and heavy as 

iron, they are used here in large amounts to restrain photons and electrons: a substance in which light is 

trapped. 

 

Who will find Higgs? If such particles already exist at around 120 GeV they would disintegrate into two 

photons, and with its rich layer of crystals CMS might be ahead of the competition. On our way to a well-

deserved coffee in Restaurant 2 we speak briefly about the Pope, since Henrik Foeth knows plenty of 

anecdotes. Apparently the late John Paul II wasn’t exactly delighted when, during a visit to CERN, he was 

presented with a spiky little sculpture supposed to represent creation of the world out of the Big Bang. 

And because we were talking about the fact that due to lack of time we would have to forgo a visit to the 

LHCb detector, which will mainly be used to investigate the relationship between matter and anti-matter, 

a wonderful story-line for Dan Brown comes to mind: that during the papal visit radiation was cunningly 

used to create an Anti-Pope, whom the CERN illuminati have for years kept hidden in a cave near 

Avignon, in order to … 

 

The burden of data and a glider trip 

 

To conclude our tour we pay a visit to the people who have to carry the can. Wolfgang von Rüden, 

director of CERN IT, meets us at the entrance to the computer centre, and we are relieved to have before 

us a colossal bearded figure in the prime of life onto whose reliable shoulders ATLAS and its consorts can 

offload the 15 petabytes (a mere 15 million gigabytes) they intend to produce annually. In the weeks it is 

operational, ALICE alone will provide 1.25 gigabytes of information per second twenty-four hours a day.  

 

When her big brothers ATLAS and CMS are switched on alternately, there will be a billion impacts per 

second, amongst which one single frontal collision of quarks will occur at most, which will have to be 

filtered out. We wander through two gym halls on different levels where thousands of clustered PCs are 

flickering away at the limits of their capacity. They will not, however, be able to manage this flood of data. 

Only the LHC grid, the global computer network, will help: an efficient transfer of data and storage 

capacity to networks of globally cooperating computer centres and individual PCs. There would be plenty 
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to say about forward-looking grid technology and the ‘middleware’ substantially developed at CERN, if we 

still had the time and energy. 

 

However, we already feel as glassy-eyed as the robots that, in their dust-free isolation cells, file data-

tapes providing basic security for LHC’s avalanche of information. Kitted out in b lack peaked caps, 

embellished with the logo ‘The Grid-Café’, we stagger out, cerebrally intoxicated. Perhaps we could cope 

with a slow glider flight to provide us with an overview of the world’s largest research centre, like some 

Ring of Babel, buried beneath an agreeably inconsequential patchwork of fields and woods south of Lake 

Geneva.  

 

From an elevated position one could wonder once more at this enormously extravagant project, 

advancing in slow-motion like all large building sites, deriving from the inexorable curiosity of ant-like 

man: setting about nature in a big way and deploying all possible power and industrial involvement to 

look for God’s blueprint – providing such a thing exists and is to some degree comprehensible to us. If 

SUSY’s veil is lifted, the Large Hadron Collider will also bring about the theoretical maximal credible 

accident: the substructure of the quark, and with it a zoo to end all zoos, initiating the next round in the 

game played by the universe. Henrik Foeth believes that linear accelerators will then make a comeback. 

The next CERN project is already focussed on this target: its name is CLIC. 

 

Translated by Tim Nevill 

 

Written for Fikrun wa Fann 

 

Thomas Lehr (b. 1957) is among the best-known German writers of his generation. CERN plays a major 

part in 42, his most recent novel. The book describes the fate of a group of visitors when time suddenly 

stands still after a mysterious accident at the research centre .     


