
LEP Inauguration 

First physics from LEP — 
see page 18 

On 13 November, Heads of State, 
Heads of Government and Minis
ters f rom CERN's 14 Member 
States, together wi th more than a 
thousand invited guests, attended 
the inauguration ceremony of LEP, 
CERN's new 27-kilometre electron-
positron collider. The event re
flected CERN's pride in the con
struction and now extremely suc
cessful operation of the wor ld 's lar
gest scientific machine and such a 
fine example of international colla
boration. A full report on the event 
will feature in the next issue. 

CERN Director General Carlo Rubbia ad
dresses the LEP inauguration ceremony on 
13 November. Speeches also came from 
King Carl XVI Gustaf of Sweden, President 
of the Swiss Confederation Jean-Pascal De-
lamuraz and French President Francois Mit
terrand. The representatives of CERN's 14 
Member States then symbolically signed a 
document 'opening up the era of scientific 
experimentation with the LEP collider'. 

(Photo CERN) 

The LHC road at CERN 

Well before the successful comple
tion of the LEP project at CERN, 
thinking on future options for the 
Laboratory had begun to take 
shape, being ultimately spear
headed by the Long Range Planning 
Committee chaired by Carlo Rub
bia, now Director General. 

To explore the 1 TeV (1000 
GeV) energy scale where funda
mental particle interactions should 
encounter new condit ions, t w o ma
jor routes were proposed - a high 
magnetic field proton collider in the 
LEP tunnel, dubbed LHC for Large 
Hadron Collider, and the CERN 
Linear Collider (CLIC) to supply 
beams of electrons and positrons. 

T w o years down the line, explo
ratory studies have shown that 
while CLIC remains a valid long-
term goal, LHC appears as the 
most cost-effective way for CERN 
to enter the 1 TeV arena. A t these 
energies, the 'weak' nuclear force 
is expected to become powerful 
enough to match its electromagnet
ic partner, opening the door to the 
underlying symmetry breaking me
chanism, thought to be due to a 
'Higgs' particle (July/August page 
1), which makes the two phenom
ena look so different at lower ener
gies. 

High-field superconducting mag
net prototype work (September, 

page 5) demonstrates that a ' two-
in-one' design supplying the 10 
tesla fields needed to handle LHC's 
8 TeV proton beams (collision en
ergy 16 TeV) is a practical proposi
t ion. 

By compressing the colliding 
proton beams as tightly as pos
sible, by increasing both the num
ber of proton bunches and the 
number of protons in each bunch, 
LHC's design luminosity (a measure 
of the collision rate) has been 
uprated f rom the 1.4 x 1 0 3 3 per sq 
cm per s level initially foreseen to 
as high as 4 x 1 0 3 4 , providing a 
powerful lever arm for new phy
sics. 
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The machine energy is optimal to 
explore the 100 - 1000 GeV ener
gy domain where new phenomena 
should shed light on the origin of 
mass in the electroweak picture, 
where the steady upward path of 
mass limits for the so far unseen 
sixth ('top') quark has led to a re
think on the expected decay pat
terns of the Higgs. The missing 
particle could be picked up through 
a characteristic decay into t w o Z 
particles, giving a readily detectable 
signature. While such a search 
would exploit to the full LHC's high 
collision rate, less rare phenomena 
could be studied at lower luminosi
ty beam crossing points. 

As well as being well suited to 
this emerging pattern of physics at 
the new energy frontiers, LHC also 
capitalizes on both the LEP tunnel 
and CERN's unrivalled expertise in 
proton accelerator know-how. LHC 
has other trump cards too. Able to 
handle heavy ions as well as pro
tons, LHC would provide a new ar
ena to explore very high concentra
tions of nuclear energy, recreating 
more vividly the conditions of the 
'Big Bang' which spawned the Uni
verse. Wi th LHC's proton rings 
rubbing shoulders wi th LEP, a new 
energy range for electron-proton 
collisions would open up, extend
ing the pioneer studies shortly to 
begin at the new HERA collider at 
the German DESY Laboratory in 
Hamburg. 

Although its tunnel is ready and 
wait ing, LHC would cost about as 
much as LEP itself, the price tag 
being dominated by the state-of-
the-art superconducting magnets. 

Research and development work 
for these magnets is well ad
vanced, wi th firms and research 
Laboratories in Austria, Belgium, 
France, Germany, Italy, the Nether
lands, Spain, Switzerland and the 
United Kingdom involved. CERN's 

master plan foresees production of 
series magnets getting underway in 
1992, wi th the machine being 
commissioned in 1996-7. 

The coming year will see the re
finement of ongoing R and D work 
and its extension into the detector 
technology sector to meet the 
stringent demands of the LHC envi
ronment, particularly for fast elec
tronics and on-line data processing 
(see page 9). In parallel, the ma

chine design will be optimized 
through close dialogue between ac
celerator physicists and experi
menters. 

An artist's impression of the LHC supercon
ducting proton collider ring installed above 
the existing LEP electron-positron collider. 
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