
Delphi 

Experiment spokesman Ugo Amaldi (right) 
shows a party of Portuguese VIPs round the 
Delphi detector at CERN's LEP electron-posi
tron collider. 

(Photo CERN H1/22/86.9.90) 

LEP experiments -
ten years 
of collaboration 
At CERN's new LEP electron-
positron collider, the initial 
year of data-taking by the 
four big experiments - Aleph, 
Delphi, L3 and Opal, comes 
as the result of some ten 
years of careful preparation. 
This is the first in a series of 
four articles which looks at 
the history and aspirations of 
each of these mighty collabo
rations, together involving 
over 2,000 physicists from 
CERN's fourteen Member 
States, plus Brazil, Bulgaria, 
Canada, China, Finland, East 
Germany, Hungary, India, Is
rael, Japan, Poland, the USA 
and the USSR, 

<The ten-year history of Delphi is re
corded in several shelves of note
books and diaries carefully kept up 
to date by experiment spokesman 
Ugo Amaldi. 

Notebook 1 sets the scene in 
1980, when a major meeting at 
Uppsala, organized by the Euro
pean Committee for Future Accel
erators (ECFA), summarized LEP re
quirements for a wide range of de
tector subsystems and instrumen
tation technologies. However the 
emphasis at this stage was more 
on the approach to the problems 
involved, wi th plans for exper
imental groups still at an early 
stage. Amaldi, for example, spoke 
at Uppsala on calorimetry for LEP. 

But by the end of 1980, a sub
stantial level of potential collabora
tion had built up in what was 

known at the time as COLLEPS -
Collaboration for LEP Studies. 

For LEP, one overriding question 
was whether to play safe and go 
for tried and tested detector tech
niques, or to plan for a detector 
which looked forward to new hori
zons. Unsure of which way to play. 

some physicists hedged their bets 
and fol lowed both paths for a 
while. 

COLLEPS was looking for some
thing new, and soon found it. Very 
novel in those days were Tom Yp~ 
silantis' and Jacques Seguinot's 
ideas (subsequent contributions 
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Delphi's dolphin ('delfino' in Italian) logo. In 
Greek mythology Apollo was brought to the 
shore of Delphi by two of these animals, 
and the logo expressed the hope that many 
Z particles would be brought to the experi
ment. 

were to come from Tord Ekelof) for 
a Ring Imaging Cherenkov (RICH) 
detector for particle identification. 
In this technique, the photons ra
diated by a charged particle pass
ing through a medium are focussed 
by mirrors to provide a ring image. 
The ring size is related to the mass 
and momentum of the particle, and 
can be used as a means of identify
ing particles. 

Another appealing novelty was 
the use of silicon strips to recon
struct the tracks of short-l ived par
ticles. In those days the fifth 
('beauty') quark was still a new
comer, wi th its lifetime yet to be 
measured, but the idea of flavour 
tagging was considered attractive. 

The commitment to new tech
nology helped the final form of the 
collaboration to crystallize. Alterna
tive ideas for various detector com
ponents were examined, but the 
Time Projection Chamber idea f rom 
Berkeley was seized on early in 
1981 as a likely candidate for cen
tral tracking. 

The most unconventional ele
ment, the RICH, was obviously at a 
very early stage in its history, and 
the schematic design for the whole 
detector went through several ma
jor iterations and a lot of heated 
discussion until the present 'barrel' 
solution was adopted in 1982. The 
original idea had been spherical 
symmetry and a central magnetic 
f ield, but this geometry could not 
be implemented in the required 
standard solenoid magnet. 

Meanwhile the milestone 1981 
ECFA LEP meeting at Villars in 
Switzerland showed how much 
progress had been made since 
Uppsala, but plans for coherent ex
perimental teams were still at an 
early stage, with physicists evaluat
ing many different options. 

One thing becoming clear at that 
t ime was that no new money 

would appear for LEP, which would 
have to be eked out of the annual 
CERN budget. Wi th CERN's re
sources l imited, the experiments 
would have to be funded largely by 
the participating research institutes 
themselves. A t this stage, the first 
estimates of support were called 
for, and it was encouraging for 
Amaldi to find that even in those 
early days some 57 million Swiss 
francs had been pledged for a de
tector whose final price tag would 
not be too far distant (85 million). 

By early 1982, the name DELPHI 
(DEtector wi th Lepton, Photon and 
Hadron Identification, proposed by 
Gerald Myatt of Oxford, was 
adopted, and a letter of intent for
warded to the newly-formed LEP 
Experiments Committee. The dol
phin ('delfino' in Italian) logo came 
from the Padua group. In ancient 
Greek mythology, t w o of these ani
mals brought Apollo to the shore 
of Delphi, and the Delphi experi
ment logo expressed the hope that 
many Z particles would come to 
the Delphi experiment. 

After an initial selection of four 
LEP experiments, the collaborations 
had to take on members f rom un
successful bids, and some provi
sional configurations of detector 
components had to be revised. 
There was some concern when the 
Delphi roll grew to include more 

than 200 names (it has sub
sequently gone on to 500!) . 

A dramatic moment was the de
cision of the siting of the experi
ments around the LEP ring. Wi th 
the conventional magnets of Opal 
and L3 needing high power, Aleph 
and Delphi, wi th their supercon
ducting magnets, had to squabble 
over pits 4 and 8. Director General 
Herwig Schopper spun a coin, wi th 
Aleph getting pit 4 deep under the 
Jura, but this fate was not as un
kind as it might have appeared, 
wi th subsequent events also sub
stantially influencing the progress 
of the experiments. 

Approval in principle was a good 
time to launch issue No. 1 of the 
Delphi Bulletin. Delphi was the first 
major experimental collaboration to 
have a regular newsletter. Ten 
years down the line the Bulletin is 
still going strong, wi th a print run 
of nearly 1,000, and issue No. 50 
will mark the collaboration's tenth 
anniversary. 

Collaboration needs personal 
contact, and 'Delphi weeks' have 
been a regular feature on the calen
dar. Taking place mostly at CERN 
(once even at Delphi) the annual 
rhythm has dropped f rom six to 
four, however wi th the experiment 
now running, a regular series of 
seminars has been set up. 

A 'parliament' is provided by a 
Collaboration Board, chaired initially 
by Bert Diddens of NIKHEF, A m 
sterdam, and now by George Kal-
mus of ' the UK Rutherford Appleton 
Laboratory. One important job of 
this forum is to reconcile, if not 
avoid, potential conflicts between 
participating group interests on one 
hand and the need to ensure a 
good final product on the other. 
For technical matters, an Executive 
Committee makes recommenda
tions for ratification by the CB. 

The mammoth task of project 
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Delphi's 6.2 metre diameter superconduct
ing magnet, the largest in the world, arrived 
at CERN from the UK Rutherford Appleton 
Laboratory in December 1987. 

LEP 
polarization 

Major achievement in the final 
24 hours of this year's five-
month run at CERN's new LEP 
electron-positron collider was 
the observation of a signifi
cant level of polarization (spin 
alignment) in the orbiting 
beams. 

Circulating electrons be
have like tiny magnets which 
tend to line up with the fields 
which guide the beams, how
ever this effect is very sensi
tive to imperfections and 
there were doubts whether it 
would ever be seen in LEP. 

A small collaboration of 
machine specialists from 
CERN and experimental physi-

, cists from the Ecole Polytech-
nique, College de France and 
the Munich Max Planck Insti
tute developed a sensitive po-
larimeter to look at these ef
fects. In the final hours of the 
LEP run they were able to de
tect, then suppress and rees
tablish several times a beam 
polarization level of 11 ± 2 
per cent. This required the 
beam orbits in the 27-kilom
etre machine to be steered to 
within half a millimetre! As 
well as highlighting the quality 
of LEP construction, this op
ens the door to new physics. 

control fell to Technical Coordina
tor Hans-Jurgen Hilke. After seven 
years of development, construction 
and test ing, only thirteen months 
were available for Delphi installa
tion in the underground pit. This 
task was ably coordinated by Gre-
goire Kantardjian in the face of the 
tight schedule, especially wi th a de
cision having been taken to go for 
as much barrel RICH as possible 
f rom the start. As well as more 
than a dozen major subassemblies, 
each wi th a certain level of autono
my, some tasks, notably gas sys
tems and electronics, were 
grouped together for the whole de
tector. Here, standardization paid 
dividends. 

Safety requirements and other 
limiting factors, such as critical di
mensions, had to be stipulated at 
the outset. Scheduling and se
quencing all the component tasks 
included monitoring progress of 
component construction in many 
distant institutes to ensure an ord
erly arrival at CERN. Although the 
total workload was split between 
almost forty research centres, for 
some groups their Delphi contribu
tion was their largest-ever commit
ment. 

Figuring prominently in the Del
phi shopping list had been the 
wor ld 's largest superconducting 
magnet - 7.4 metres long and 6.2 
metres in diameter, to supply a 1.2 
tesla field over 145 cubic m. Built 

at the UK Rutherford Appleton Lab
oratory, the mighty coil eventually 
embarked on its 1600 kilometre 
voyage to CERN in October 1987. 

In October 1988, just when 
things were going along nicely, 
near-disaster struck when the liquid 
helium system for the big super
conducting magnet sprang a leak. 
This put the installation programme 
back five months, however some 
time was clawed back by mean
while installing the shell of the High 
Density Projection Chamber of the 
barrel electromagnetic calorimeter 
inside the magnet, while heroic 
work put the magnet to rights. 

Mainly as a result of this magnet 
mishap, Delphi faced LEP commis
sioning last July wi th minimal mag
netic field measurements and no 
prior checkout of the detector wi th 
cosmic rays. On 14 August, there 
was a moment of panic when the 
other three experiments reported 
their first Z particles, but Delphi 
had nothing. This was rapidly 
traced to a misalignment of the col
liding beams, and within hours the 
dolphin had brought Delphi had its 
first Zs. 

The entire collaboration breathed 
a sigh of relief when the magnet, 
which had been operating at re
duced power for part of the time 
since the mishap, began routine 
operation this March at its design 
field of 1.2 tesla. 

To mark the change from con-
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PRECISION 
MAGNETOMETER 
NMR 8 5 1 PC 
THE N E W S C A N D I T R O N I X N M R 8 5 1 PC FEATURES: 

• Easy operation through Menu-driven Software 
• Accommodates 1-100 Probes 
• Fast Automatic Search and 

Tracking mode /yy/////////"'"?'" 
• Closed loop Field Regulation 

is standard 
• Single Probe measures total 

Field Range of 0.1 — 2.3 Tesla 
• Resolution 10~7 Tesla 
• Read-out can be placed up to 

200 meters from Probe 
• Opt ional Gradient Compensator 

CALL U S FOR 
DETAILED 
I N F O R M A T I O N 

Scandi t ronix AB 
H u s b y b o r g , S-752 29 UPPSALA, Sweden 
Telephone + 4 6 18 18 0 7 0 0 
Telex 7 6 0 51 SCXUPP, Telefax + 4 6 18 13 72 7 6 

Scand i t ron ix , Inc. 
P.O. Box 9 8 7 , ESSEX, M A 0 1 9 2 9 , USA 
Telephone 5 0 8 - 7 6 8 6 9 9 4 
Telex 4 9 9 30 8 7 N U C L E X , Telefax 5 0 8 - 7 6 8 73 80 

(21 S C A I M D I T R O I M I X 

T H E V E N E T C L E R J O U N 

TRANSITION JUNCTIONS hM 
FOR CRYOGENIC, VACUUM, NUCLEAR AND SPACE APPLICATIONS 

T H E Y HAVE T H E 
SAME M E C H A N I C A L 
C H A R A C T E R I S T I C S 
A S T H E A L U M I N U M 
T U B E A N D C A N A L S O 
BE FABRICATED 
T O A N Y MATERIAL 
SPECIFICATIONS 

TOTALLY RELIABLE BIMETALIC 

TRANSITION JUNCTIONS 

FOR TUBULAR ASSEMBLIES 

UP T O 0 600 MM (24") 
10~9 atm. cm 3 . S"1 

10 M Pa 

0 to 573 K 

UNDER RADIATION 

* COMMISSARIAT A L'ENERGIE ATOMIQUE 

C A L L O R W R I T E F O R D O C U M E N T A T I O N 

THEVENET CLERJOUNIE - DEPARTEMENT JONCTIONS TC 
CONTACT: M. ARMAND PINET, CONSULTING ENGINEER 
22, AVENUE FRANKLIN-ROOSEVELT • 69517 VAULX-EN-VELIN 
CEDEX FRANCE - TELEPHONE: (7) 849.54.64 - TELEX380544F 
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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. 

Laboratory 
correspondents 
Argonne National Laboratory, USA 

M . Derrick 

Brookhaven National Laboratory, USA 
A. Stevens 

CEBAF Laboratory, USA 
S. Corneliussen 

CERN, Geneva 
G. Fraser 

Cornell University, USA 
D. G. Cassel 

DESY Laboratory, Fed. Rep. of Germany 
P.* Waloschek 

Fermi National Accelerator Laboratory, 
USA 

M . Bodnarczuk 

GSI Darmstadt, Fed. Rep. of Germany 
G. Siegert 

INFN, Italy 
A. Pascolini 

IHEP, Beijing, China 
Qi Nading 

JINR Dubna, USSR 
B. Starchenko 

KEK National Laboratory, Japan 
S. Iwata 

Lawrence Berkeley Laboratory, USA 
B. Feinberg 

Los Alamos National Laboratory, USA 
O. B. van Dyck 

NIKHEF Laboratory, Netherlands 
F. Erne 

Novosibirsk Institute, USSR 
V. Balakin 

Orsay Laboratory, France 
Anne-Mar ie Lutz 

PSI Laboratory, Switzerland 
J . F. Crawford 

Rutherford Appleton Laboratory, UK 
Louise Hall 

Saclay Laboratory, France 
Elisabeth Locci 

IHEP, Serpukhov, USSR 
Yu. Ryabov 

Stanford Linear Accelerator Center, USA 
M . Riordan 

Superconducting Super Collider, USA 
N. V. Baggett 

TRIUMF Laboratory, Canada 
M . K. Craddock 

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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