
LEP commissioning 

Initial Zs in LEP, as seen by the four 
tors. 

LEP 
there be lepton Z! 
The particle physîcs scène 
this summer w a s domi-
nated by the commissioning 
of CERN's new LEP élec
tron-positron collider and 
the continuîng effort by oth-
er experiments to contri-
bute to the physics of the 
W and Z particles, the car
riers of the w e a k nuclear 
force. 

As this issue w e n t to 
press, LEP w a s producing 
its first Z particles and oth-
er experiments w e r e an-
nouncing important new W 
and Z results in this rapidly 
developing physics sector. 
More news in the October 
issue. 

On 14 July, as ail France cele-
brated the bicentenary of its révo
lution, CERN was the scène of a ré
volut ion of a very différent kind. A t 
16.30 hrs, a 20 GeV posi tron 
beam went round the 27 kilo
mètres (most of which is under 
French territory) of CERN's new 
LEP électron-positron storage ring. 
Af ter more than a décade of careful 
planning and préparation, almost 
six years after groundbreaking, and 
t w o years after the start of equip-
ment installation, the LEP team de-
livered on the day they had to ld 
people to mark five years ago. 

Following this first injection of 
posi trons, priority was to commis
sion the beam observation moni-
tors. After the first measurements 
of the beam trajectory, the machine 

Jubilation in the LEP control room. 
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Electrons and positrons for LEP are provided 
by CERN's complex of interconnected accél
éra tors. 

LINACS 

physicists were making the first 
corrections. Several days later first 
particles were captured wi th the ra-
diofrequency System. 

Injection from the SPS had initial-
ly encountered some difficulties in 
the standing-wave radiofrequency 
cavities used for accelerating parti
cles for LEP, but this was soon 
fixed and there was a steady beam 
of positrons. Both électrons and 
positrons were accelerated and ex-
tracted on the four lepton cycles, 

and the transfer line feeding élec
trons to LEP was commissioned, 
although no particles were injected 
at first. Circulating électrons made 
their appearance in LEP on 25 July. 

On 27 July positrons were accu-
mulated and stored, the intensity of 
the stored LEP beam increasing 
over the fol lowing days from 20 to 
250 microamps. On 3 August, at
tention turned to électrons once 
more, wi th particles being stored. 
Later that day, positrons were ac

celerated f rom 20 to 47.5 GeV 
without loss. 

Beam currents built up steadily, 
wi th positron beam reaching 700 
and électrons 300 microamps over 
the next few days. On 11 August 
the low beta System came into ac
tion to squeeze the beam in the 
collision points, and there was 
enough confidence to go for a pilot 
physics run wi th 45.5 GeV colliding 
beams. By 14 August each of the 
four big experiments - L3, Aleph, 
Opal and Delphi - had seen their 
first Z particles. LEP was in busi
ness. 

During this t ime, the faithful SPS, 
using subtle interleaving of accélér
ation cycles, continued to supply 
protons for a full programme of 
fixed target physics at the same 
time as providing LEP with its élec
trons and positrons. 

Before arriving in LEP, the élec
trons and positrons have already 
corne a long way, having transited 
CERN's unique complex of inter
connected accelerators. The parti
cles are manufactured by the LIL in-
jector - positrons from an initial 
200 MeV high current électron li-
nac providing électron-positron 
pairs f rom photon conversion, wi th 
a second linac taking électrons and 
positrons to 600 MeV. They are 
then stored in the EPA accumulator 
before being passed to the PS 
synchrotron for accélération to 3.5 
GeV. Using the same beamlines as 
the proton-antiproton collider 
scheme, the particles are then fed 
into the SPS for accélération to 20 
GeV, ready for injection into LEP. 

The commissioning featured reg-
ularly updated computer news bul
letins. Wi th accurate and up-to-
date information readily available, 
enthusiastic LEP followers could 
monitor progress without having to 
pester colleagues who had their 
hands full. 
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Forerunner of LEP. Frascati's 60-cm radius 
Ad A électron-positron collider achieved the 
first électron-positron collisions, at 250 
MeV per beam, in 1963. Ad A was sub
séquently moved to the French Orsay Labo-
ratory. 

Electron beam 
machines turn full 
circle 

With the commissioning of CERN's 
27-kilometre LEP électron-positron 
collider, the wor ld 's largest élec
tron ring is now in opération. It is 
almost certain that no larger élec
tron ring will ever be built, although 
larger machines (for example the 
proposed US SSC Superconducting 
Supercollider, wi th a circumference 
of 84 kilomètres) to handle protons 
are on the drawing board. 

To attain higher électron éner
gies, physicists are now convinced 
that linear machines and new tech
niques are needed. The history of 
électron storage rings thus spans 
only about a quarter of a century. 

In the late 1950s, machine phy
sicists' attention was turning to the 
possibility of using storage rings to 
fire two particle beams against 
each other to obtain higher collision 
énergies. (In firing a single beam 
against a fixed target, most of the 
beam energy is ' lost ' in the target 
recoil.) For thèse ideas, the tide 
had turned against protons, and 
physicists were looking at the ea-
sier-to-stack électrons. 

Three projects got underway. A t 
Stanford, where the Mark III linear 
accelerator already supplied élec
trons, a Princeton (Gerry O'Neill, 
Bernie Gittelman) and Stanford (Pief 
Panofsky, Burt Richter) collabora
tion was looking to collide the 500 
MeV électron beams held in t w o 
rings. At the Soviet Novosibirsk 

At the Soviet Novosibirsk Laboratory in 
May, Director A.N. Skrinsky cuts the cake 
marking the 25th anniversary of the first el-
ectron-electron collision in the VEP-1 ma
chine. 
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