LEP commissioning

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

LEP
there be lepton Z!

The particle physics scene
this summer was domi-
nated by the commissioning
of CERN’s new LEP elec-
tron-positron collider and
the continuing effort by oth-
er experiments to contri-
bute to the physics of the
W and Z particles, the car-
riers of the weak nuclear
force.

As this issue went to
press, LEP was producing
its first Z particles and oth-
er experiments were an-
nouncing important new W
and Z results in this rapidly
developing physics sector.
More news in the October
issue.

On 14 July, as all France cele-
brated the bicentenary of its revo-
lution, CERN was the scene of a re-
volution of a very different kind. At
16.30 hrs, a 20 GeV positron
beam went round the 27 kilo-
metres (most of which is under
French territory) of CERN's new
LEP electron-positron storage ring.
After more than a decade of careful
planning and preparation, almost
six years after groundbreaking, and
two years after the start of equip-
ment installation, the LEP team de-
livered on the day they had told
people to mark five years ago.
Following this first injection of
positrons, 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 accel-
erators.
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physicists were making the first
corrections. Several days later first
particles were captured with 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 electrons and
positrons were accelerated and ex-
tracted on the four lepton cycles,
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and the transfer line feeding elec-
trons to LEP was commissioned,
although no particles were injected
at first. Circulating electrons 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 following days from 20 to
250 microamps. On 3 August, at-
tention turned to electrons once
more, with particles being stored.
Later that day, positrons were ac-

celerated from 20 to 47.5 GeV
without loss.

Beam currents built up steadily,
with positron beam reaching 700
and electrons 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 with 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 time, the faithful SPS,
using subtle interleaving of acceler-
ation cycles, continued to supply
protons for a full programme of
fixed target physics at the same
time as providing LEP with its elec-
trons and positrons.

Before arriving in LEP, the elec-
trons and positrons have already
come 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 electron li-
nac providing electron-positron
pairs from photon conversion, with
a second linac taking electrons and
positrons to 600 MeV. They are
then stored in the EPA accumulator
before being passed to the PS
synchrotron for acceleration to 3.5
GeV. Using the same beamlines as
the proton-antiproton collider
scheme, the particles are then fed
into the SPS for acceleration to 20
GeV, ready for injection into LEP.

The commissioning featured reg-
ularly updated computer news bul-
letins. With 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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SCINTILLATING FIBRES?

XP4702 reads them out 64 at a time!

First of a new family, the XP4702 extends
PMT talents into the realm of spatial as well
as time resolution. Combined in a single
envelope, 64 ten-stage multipliers with
long-life CuBe dynodes produce an 8x8
mosaic of discrete pixels. With uniform
channel-to-channel gain and transit-time.
The common anode supplies an
additional signal that can be used
for amplitude analysis or triggering.

Sk, (A) 40 mA/W at 400 nm

G 108 at 1400 V

t, ' 4.8 ns at 1400 V

output segmented last dynode, 8x8 matrix of 64
independent 2.54 mm x 2.54 mm elements

crosstalk <5% (scanned by 50 um light spot)

XP4702 opens new opportunities in fibre
readout, hodoscopy, calorimetry and
coarse imaging. Reference: NIM A269
(1988) 246-260.

Fibres courtesy of Optectron, France.

For more information contact: Philips Components,
Building BAF2, 5600 MD Eindhoven, The Netherlands.
Telex 35000 phtcnl/nl jeveo.

STILL SETTING THE STANDARD



Forerunner of LEP. Frascati’'s 60-cm radius
AdA electron-positron collider achieved the
first electron-positron collisions, at 250
MeV per beam, in 1963. AdA was sub-
sequently moved to the French Orsay Labo-
ratory.

Electron beam
machines turn full
circle

With the commissioning of CERN’s
27-kilometre LEP electron-positron
collider, the world’s largest elec-
tron ring is now in operation. It is
almost certain that no larger elec-
tron ring will ever be built, although
larger machines (for example the
proposed US SSC Superconducting
Supercollider, with a circumference
of 84 kilometres) to handle protons
are on the drawing board.

To attain higher electron ener-
gies, physicists are now convinced
that linear machines and new tech-
niques are needed. The history of
electron 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
energies. (In firing a single beam
against a fixed target, most of the
beam energy is ‘lost’ in the target
recoil.) For these ideas, the tide
had turned against protons, and
physicists were looking at the ea-
sier-to-stack electrons.

Three projects got underway. At
Stanford, where the Mark Il linear
accelerator already supplied elec-
trons, a Princeton (Gerry O’Neill,
Bernie Gittelman) and Stanford (Pief
Panofsky, Burt Richter) collabora-
tion was looking to collide the 500
MeV electron beams held in two
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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