
Around the Laboratories 

struction to operation and attack 
what is now the main task - trans
forming data into physics informa
tion - the organizational structure 
of the collaboration has been mod
ified in a minor perestroika. 

The new arrangements reflect a 
workload split between the under
ground physics area, the separate 
computer functions and the physics 
analysis and interpretation. Half the 
infrastructure, under one Deputy 
Spokesman (currently Paul Booth 
of Liverpool) covers the former, up 
to the arrival of data at the comput
ing areas. The remaining organiza
t ion, under a second Deputy 
Spokesman (founder collaboration 
member and currently ECFA Chair
man Jean Augustin of Orsay) as
sumes responsibility for analysis 
and physics. 

Egil Lillestol of Bergen, now in a 
key role in CERN's Particle Physics 
Experiments (PPE) Division, was for 
a long time Delphi's Administrative 
Coordinator. Wi th the accent now 
on production, there is no further 
need for such a role. Another foun
der Delphi member, Jim Allaby, be
came Leader of CERN's PPE Divi
sion. Hilke moves out of the Tech
nical Coordinator seat next March 
to take on other responsibilities 
and will hand over to Henrik Foeth. 

Wi th a nested data acquisition 
system with multiple triggering lev
els capable of handling a substan
tially increased electron-positron 
collision rate, Delphi faces the fu
ture confidently. First physics re
sults could appear this year f rom 
the RICH and from the silicon mi-
crovertex (July/August, page 7) 
subsystems which have already 
been shown to work close to de
sign levels. 

Wi th the physics output only 
just beginning, fat notebooks will 
continue to accumulate on the 
spokesman's shelf. 
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CERN 
Making CLIC tick 

While the Large Hadron Collider 
(LHC) scheme for counter-rotating 
proton beams in a new supercon
ducting ring to be built in CERN's 
existing 27-kilometre LEP tunnel is 
being pushed as the Laboratory's 
main construction project for the 
1990s, research and development 
continues in parallel for an eventual 
complementary attack on new phy
sics frontiers wi th CERN's Linear 
Collider - CLIC - firing TeV elec
tron and positron beams at each 
other. 

(Aware of the technological 
problems involved in producing and 
handling TeV electron beams, 
front-line Laboratories all over the 
wor ld are studying various aspects 
- see January/February, page 15, 
the Stanford story in this issue -
page 1 1 , and the Cornell supercon
ducting radiofrequency workshop 
report on page 20.) 

The solution proposed for CLIC 
at CERN uses 30 GHz radiofrequen
cy power, itself generated by a 

The radiofrequency gun for CERN's new li
near collider test facility uses a design 
scaled from that used at Brookhaven's Ac
celerator Test Facility. 
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Brande/nburg, part of the Astec 
Group - the world's largest 
power supply manufacturer -
has changed its name. But 
that's all that has changed at 
Astec Very High Power. The 
same standards of high quality 
and total reliability remain 
firmly in place. 
Marking the occasion, a new 
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()-5()0kV b ipolarpouer 
supplies have been developed, 
providing a standard product 
range to en fiance the 
company'sstrength in 
ci i stem ised design. 
Using the latest in modern 
circuit topology, including 
m icroprocessor control, Astec's 

power supplies are capable of 
parallelling in multiples of 
SOkW and offer response times 
better than 10ms. 
For ?nore information on the 
complete range of products and 
services available from Astec 
Very High Power, ring our 
technical department today. 
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drive beam of short (millimetre) in
tense (10 1 2 ) bunches of electrons 
with ten millimetre spacing driven 
by superconducting cavities operat
ing at 0.35 GHz. 

Work is in progress on 30 GHz 
structures used to generate 30 GHz 
power by deceleration of the high-
intensity drive beam and on those 
30 GHz structures to accelerate the 
nain beam. A complete structure 
of the latter type has been pro
duced recently and successfully 
tuned. A test stand has shown that 
sub-micron remote alignment is 
possible using industrial equipment. 

Further initial efforts concentrate 
on developing the electron sources 
and bunch compression techniques 
needed for such a drive beam, and 
alongside the LEP Injection Linac 
(LIL) the new CLIC Test Facility 
(CTF) uses an r.f. gun working wi th 
a spare 35 M W LIL klystron pro
viding 3 GHz, together wi th a laser-
driven photocathode and, possibly, 
magnetic bunch compressors. 

This gun, operating at 10 cm 
wavelength, cannot attain the cen
timetre wavetrains for 30 GHz 
working, but gives a useful idea of 
the problems encountered in gener
ating compact, intense particle 
•unches. 

The second CTF goal is to pro
vide 30 GHz r.f. power for struc
ture tests, using a spare LIL accel-
arating section to take 4.5 MeV 
Dunches from the 3 GHz gun 
oeyond 50 MeV. This beam would 
then interact with a short section 
of CLIC-type structure to convert 
3 e a m energy into r.f. power. 

Initially, CTF's electrons will be 
Droduced from a yttr ium or cesium 
odide photocathode irradiated by a 
ong-pulse laser not synchronized 
with the r.f.. Subsequent tests 
foresee more exotic photocathode 
materials prepared in situ under 
vacuum to attain higher quantum 

efficiencies and a picosecond laser 
synchrortized with the r.f. power. 

High energy ion beams 

During August, CERN's SPS syn
chrotron was in action again sup
plying beams of sulphur ions at 
200 GeV/nucleon to a range of ex
periments, some new, others hav
ing their first taste of high energy 
nuclei since the previous run in 
1987. 

(As well as supplying the experi
ments wi th their largest dose of 
high energy sulphur ions so far, 
CERN's accelerator complex contin
ued to act as the injector for the 
LEP electron-positron collider, 
which finished its 1990 run with 
record performances.) 

One of the pioneer experiments 
in CERN's programme of research 
wi th high energy heavy ion beams 
is the NA35 European collaboration 
using a 2-metre streamer chamber. 
In earlier runs, this study revealed 
interesting new behaviour, includ
ing evidence for a pion emission re
gion twice as large as the incident 

A double ring seen by the NA45 'CERES' 
(CErenkov Ring Electron Spectrometer) ex
periment studying heavy ion interactions at 
CERN. The signal comes from an electron-
positron pair opened by a magnetic field. 
The rings are fitted from the squares show
ing individual pulse heights. 

Locator pos i t ion oi 
x = 2 2 0 . 2 6 y ~ JOo.^y ( p o d s ) 
x= 1 44 .42 y = t 1 n,2o (mrod ) 
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ion projectile, and a change in the 
relative level of strange particle 
production. 

These results suggested the on
set of new interaction mechanisms, 
pointing to a need for further inves
tigations. Wi th the CERN heavy ion 
programme graduating f rom oxy
gen to sulphur, the thick sprays of 
forward-produced particles become 
difficult to analyse using streamer 
chamber pictures alone, despite a 
tenfold increase in picture-taking 
speed. 

To extend the role of this experi
ment, the idea was to capitalize on 
the expertise gained at Munich's 
Max Planck Institute workshops in 
construction of the Time Projection 
Chamber (TPC) for the Aleph ex
periment at CERN's LEP electron-
positron collider, and build a se
cond TPC. 

Measuring 2.5 m across the 
beam direction, 1.2 m high and 1.2 
m deep, the TPC is large, wi th only 
a third equipped for both tracking 
and energy loss measurements, the 
majority being used for tracking 
only. Another innovation is that no 
magnetic field is used. The result
ing tracks are thus straight lines 
and simple to analyse. 

As well as complementing the 
coverage of the detector, the TPC 
also provides event selection capa
bilities difficult or impossible using 
the streamer chamber alone. Wi th 
a major aim being to search for 
clues of the formation of quark-
gluon plasma - when quarks and 
giuons become liberated f rom their 
confinement inside nucleons to 
form a new type of matter - the 
new setup enables experimenters 
to filter out interesting events for 
rapid analysis. It also provides a 
fuller comparison of proton-nucleus 
and nucleus-nucleus reactions. 

Also using a TPC for tracking 
the results of the heavy ion colli

sions was NA36, a Europe/US/In
dia collaboration. They added the 
TPC to the comprehensive detec
tion system developed by the Euro
pean Hybrid Spectrometer group 
which ran at the SPS for many 
years. This experiment has now 
been completed. 

Making its debut in the recent 
heavy ion run was the NA45 
CERES (CErenkov Electron Ring 
Spectrometer) experiment - a 
Brookhaven/CERN/Heidelberg/Mi-
lan/Weizmann Inst collaboration 
using Ring-Imaging Cherenkov de
tectors (RICHs) to pick up electron-
positron pairs. 

These electron-positron spectra, 
showing the production of reson
ances like rho, omega and phi 
mesons superimposed on a steep
ly-falling continuum are a powerful 
probe of the early stages of heavy 
ion interactions and the possible 
creation of quark-gluon plasma. As 
well as ion beams, CERES will also 
collect data using high energy pro
tons. 

In a RICH, the photons radiated 
by a traversing charged particle are 
focused by a spherical mirror into a 
ring, whose diameter depends on 
the mass and momentum of the ra
diating particle. The two CERES 
RICHs, separated by a supercon
ducting solenoid to give the parti
cles an azimuthal 'kick', are oper
ated wi th a radiator gas (methane) 
whose low refractive index sup
presses signals due to pions and 
other hadrons, isolating the very 
light electrons and positrons. The 
experiment is essentially 'hadron-
blind'. 

Novel RICH features include 
gated two-step parallel plate count
ers, 60,000-channel pad readout, 
and a 1 mm-thick self-supporting 
carbon fibre mirror. 

In the August heavy-ion run, the 
RICHs were only partially instru

mented, but the functioning portion 
clearly showed electron rings. 

Another new experiment is 
NA44 , a US/Europe/Japan collabo
ration using a focusing spectromet
er based on a superconducting 
quadrupole salvaged from the old 
CERN Intersecting Storage Rings 
(ISR) to study^two-particle corre
lations. The idea is to use interfer
ence effects to look at what hap
pens deep inside the extended in
teraction region. While NA44 is ad
vertised as an ion experiment, ini
tial data taken earlier this year used 
proton beams, and the first ion 
data will come from the next run, 
probably next year but yet to be 
scheduled. 

A 'veteran' of CERN heavy ion 
beam running is the NA34 'Helios' 
experiment, now looking at muon 
pairs. Also looking at muon pairs is 
the ongoing NA38 experiment, 
where 1987 data on suppression 
of J /ps i resonance production sug
gested that quark-gluon plasma 
formation may not be far away and 
provided a valuable boost to this 
work. 

Experiments in the West Area 
using the sulphur beams included 
the pioneer W A 8 0 'Plastic Ball' 
study, augmented this year with a 
large finely-segmented lead-glass 
array to pick up neutral mesons 
and direct photons. 

Alongside W A 8 0 was the 
W A 8 5 group using the modified 
Omega spectrometer wi th a down
stream 'butterf ly' detector arrange
ment to look for increases in the 
production rate of strange parti
cles. 

Complementing this extensive 
range of studies wi th CERN's high 
energy nuclear beams is a range of 
smaller experiments using emulsion 
targets. These emulsion studies 
alone include groups from Europe, 
America, Asia and Africa. 
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