
Big meeting puts the case for LHC 

At the Aachen workshop on the proposed 
LHC proton-proton collider at CERN, CERN 
Director General Carlo Rubbia displays the 
complementarity of the existing LEP elec
tron-positron collider and LHC. 

It was a workshop on a scale to 
match the ultimate goal. When 
some 500 physicists met in Aach
en, Germany, in October to put the 
research case for the proposed 
Large Hadron Collider (LHC) at 
CERN, the turnout was among the 
biggest attendances of the year. 

Organized by ECFA, the Euro-
3an Committee for Future Accel-
ators, the meeting, by its atten

dance and by the depth of its 
scientific content, clearly displayed 
the enthusiasm for LHC in the re
search community, and provided 
valuable additional impetus for the 
already compelling idea of a proton 
collider using superconducting 
magnets in the 27-kilometre tunnel 
built for LEP. 

Introducing the plenary sessions 
at Aachen, CERN Director General 
Carlo Rubbia underlined the com
plementarity of a dual LEP-LHC 
complex wi th its electron and pro
ton beams, providing a balanced 
two-pronged attack on the physics 
research frontier while at the same 
time making the most of CERN's 

satile beam handling systems, 
Doth existing and potential. 

Wi th CERN already serving a var
ied menu of particles, LHC physics 
would be wel l-endowed wi th beam 
options. As well as providing pro
ton-proton collisions at about 8 
TeV per beam, LHC could fo l low 
the tradition of CERN's other pro
ton machines and handle heavy 
ions as well . Wi th LEP and LHC 
sharing the same tunnel, electron-
proton collisions would become a 
natural extension of the research 
programme. 

Wi th basic (dimensional) argu
ments saying that reaction rates 
have to decrease wi th collision en
ergy, then high luminosity (related 
to the collision rate) is a basic col
lider requirement which is expected 
to become even more important at 

higher energies. Thus a main aim of 
the LHC design is to attain the 
highest possible luminosities. 

The Aachen meeting mirrored on 
one hand the physics potential 
opened up by such a high luminosi
ty approach, and on the other the 
challenges for the detector sys
tems which will have to handle 
bunches of 1 0 1 1 protons crossing 
every 15 nanoseconds or so, re
sulting in billions of secondary par
ticles each second. 

In addition to coping with this 
f lood of data, the potentially deli
cate detector components will 
have to withstand long exposure to 
this harsh radiation environment. 

The presentations at Aachen 
summarized the work of the 
hundreds of physicists in LHC 
working groups set up by ECFA 
earlier this year. Three groups 
looked at the physics potential of 
the three collision options (proton-
proton, electron-proton, and ion-
ion), while others studied detector 
aspects (simulation and software 
engineering; signal processing, tr ig
ger and data acquisition; vertex de
tection and tracking; calorimetry; 

electron identif ication; muon identi
f icat ion; radiation hardness; exper
imental areas). 

The first half of the Aachen 
meeting was given over to parallel 
sessions covering the findings of 
the different working groups. While 
this resulted in a mass of material 
and a sometimes baffling choice, 
many participants reported hearing 
valuable progress. 

After a brief Saturday after
noon's leisure, the participants met 
early on Sunday (!) morning for the 
start of the plenary sessions. In his 
opening address, Josef Rembser, 
representing at Aachen the German 
Ministry of Research and Technolo
gy, pointed to the growing support 
for the LHC project. Dr. Rembser is 
also President of CERN Council. 

After Carlo Rubbia's rallying in
troduction, the scene was set by 
Giorgio Brianti of CERN who des
cribed the status of LHC develop
ment and planning, where some 
very detailed work is being done. 
The spotlight then briefly moved 
away from LHC, with summaries of 
the status and physics programme 
of other major projects in varying 
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stages of completion - the HERA 
electron-proton collider nearing rea
diness at DESY, the RHIC heavy ion 
collider soon to be built at the US 
Brookhaven Laboratory, and the US 
Superconducting Supercollider 
(SSC) being prepared in Ellis Coun
ty, Texas (see page 12). 

For proton-proton collision phy
sics, Daniel Denegri of Saclay 
'ooked at the implications o f the 
current Standard Model, while Feli-
citas Pauss of CERN attempted to 
look at the uncharted territory 
beyond. 

Putting the physics case for LHC 
proton-proton studies, Guido Altar-
elli of CERN was confident that 
new physics would turn up at the 
mass scales covered by this ma
chine and provide a natural expla
nation for some of the apparently 
arbitrary numbers of today's Stan
dard Model (the unification of the 
weak nuclear force and electro-
magnetism loosely tied to the 
quark-gluon field theory of strong 
nuclear forces). While no cracks 
have yet appeared in this structure, 

tarelli thought that wi th LHC the 
Det t ing would be aga ins t the Stan
dard Model, and its c o n t i n u e d sur
vival would be a turnup for the 
book. 

Major goals include the clarifica
t ion of the electroweak symmetry 
breaking mechanism (Higgs Parti
cle), where Altarelli remarked there 
was room for contributions f rom 
LEP a well as f rom the proton-pro
ton sector. However wi th its pro
posed high luminosity of 1 0 3 4 per 
sq cm per s, LHC has the discovery 
potential to attack the main out
standing questions of particle phy
sics. 

Subsequent talks outlined the 
additional potential opened up by 
LHC's electron-proton and ion-ion 
collision options. 

Summarizing the work on the in

teraction regions where LHC exper
iments would be housed, Lars Leis-
tam of CERN pointed out that if 
construction work on big new un
derground caverns is to begin in 
1993, then the plans for the exper
imental areas should be ready by 
the end of next year. 

Although ideas for individual ex
periments have not yet been ta
bled, the sessions on muon identifi
cation at least gave some idea of 
what an LHC detector might look 
like. Contenders included toroids, 
solenoids, and their variants, and 
an idea to convert the L3 setup 
currently used at LEP. 

Detector sessions explored the 
broad range of research and devel
opment work currently underway, 
including the Italian-funded LAA 
project at CERN, specifically 
launched to look into the require
ments of the next generation of ha-
dron colliders. Promising new tech
niques are emerging from all this 
effort, particularly for calorimetry, 
summarized by Jacques Colas of 
Annecy. 

The potential of alternative ap
proaches was explored in depth. 
David Saxon of Glasgow, talking on 
vertex detection and tracking, put 
the question 'To B or not to B?' -
should the central detector have a 
magnetic field or not? 

Data acquisition and triggering at 
LHC's high interaction rates have 
long been looked at apprehensively. 
In the summary sessions Livio Ma-
pelli suspected that the most difficult 
problem would be in the electron 
sector, where 100,000 candidates 
or even more could be released each 
second, with in the muon sector a 
first level trigger taking the edge off 
the raw signal of about a million par
ticles each second. 

Analog pipeline techniques are 
looking promising, while the indus
trial effort behind high-definition TV 

could produce useful spinoff for 
physics research. A representative 
f rom Thomson (France) described 
some of the work currently in pro
gress. 

Concluding the mammoth work
shop, George Kalmus of the UK Ru
therford Appleton Laboratory des
cribed the valuable progress being 
made en route to LHC detectors. 
However he emphasized the prob
lems of radiation tolerance for the 
detectors, calling also for cost esti
mates to guide the design of exper
imental areas and a global strategy 
for the experiments. 

Finally ECFA Chairman J.-E. Au-
gustin reminded participants of the 
role of ECFA in pushing LHC as the 
best possible course for Europe, 
exploiting CERN's existing invest
ment and facilities. 

Although the instrumentation will 
not be easy, the idea of LHC as Eu
rope's major goal in this area of 
science was firmly launched at 
Aachen. 

The organization of the mam
moth meeting at the Rheinische-
Westfalische Technische Hoch-
schule was led by Gunther Fliigge. 
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