
LEP takes to the hills 

From 1-7 June the focal point of 
thinking about the European project 
for a very high energy electron-posi
tron machine, LEP, moved up into 
the Swiss mountains. The European 
Committee for Future Accelerators, 
ECFA, organized a 'General Meeting 
on LEP' at the alpine resort of Villars. 
This was in the long tradition of 
ECFA meetings which try to ensure a 
broad consultation of the European 
High Energy Physics community 
before major decisions on CERN 
projects are taken. Over 400 physi
cists gathered at the Palace Hotel 
where they were very agreeably 
immersed in the happy Club Medi-
terranee ambience. 

The Conference was successful 
beyond expectation and left the feel
ing that the contacts and discus
sions had moved LEP significantly 
further towards its goals. Above all it 
demonstrated again the keenness of 
the community to become involved 
in the experimental programme of 
LEP and the great belief in the scien
tific promise of the machine. (For a 
description of the project and its 
physics aims, see March 1980 issue, 
page 5.) 

If authorization for LEP is forth
coming from the CERN Member 
States in the very near future, it is 
hoped to start the huge task of 
tunnelling the machine in the spring 
of 1 982. The construction schedule 
aims for first colliding electron-posi
tron beams at the end of 1987. 
These two dates were crucial to 
some of the discussions at the Meet
ing. First of all the design of the 
underground experimental halls will 
soon have to be fixed, since they 
need to be included in the civil engi
neering contract and, secondly, the 
time necessary to decide on the 
experimental programme and to 
build large and complex detection 
systems is not too long. Out of the 
many interesting discussions we will 

therefore restrict ourselves here 
mainly to those relating to the civil 
engineering decisions and particu
larly the evolution of the experimen
tal programme. 

LEP is to be built under very differ
ent financial conditions to the earlier 
big CERN projects. No 'new' money 
is to be made available and the 
construction is to be financed at 
existing CERN budget levels. To sus
tain other research at the same time, 
such as the programme at the SPS 
400 GeV proton synchrotron, 
shortly to be the scene of high 
energy proton-antiproton collisions, 
it is most important to limit LEP 
costs. This was stressed several 
times by CERN Director General 
Herwig Schopper and LEP Project 
Leader Designate Emilio Picasso. A 
consequence of the financial con
straints is reflected in the definition 
of Phase 1 of the project - out of the 
eight collision areas on the machine, 
only four are to be prepared for 
experiments at the start of LEP oper
ation. 

The 'even-numbered' areas 
(2,4,6,8) will be equipped first. Of 
these there are special problems 
associated with No. 4, deep under 
the Jura and accessed by a long 
tunnel. Ingenuity will therefore be 
needed to construct a detection sys
tem from modules which may be a 
maximum of about 1 x 2 m cross-
section. The other three areas will 
each be accessed by two shafts (one 
for services and personnel and the 
other unobstructed for equipment). 
These experimental halls will be dug 
in the molasse with construction 
techniques which have proved suc
cessful for the new large under
ground experimental halls at the 
SPS. 

There were questions on whether 
money could be saved by reducing 
hall size, on whether it would help to 
offset the major access shaft (so that 

it did not descend into the body of 
the hall), and on the possible need for 
side alcoves so as to be able to 
withdraw the central detector. It is 
obviously desirable to avoid the use 
of inflammable gases in the detec
tors if at all possible because of the 
high cost of additional safety precau
tions in the underground areas. 

Following PETRA experience, the 
aim is to build detector systems 
which can be moved in or out of the 
machine for repair or modification in 
a matter of days. The complexities of 
push-pull arrangements, where two 
experiments share one area, were 
rejected. Detectors built so that they 
themselves shield radiation would 
enable electronics to be brought to 
the detector and reduce cabling 
needs. 

An important development in the 
hall and detector design is the recent 
success of mini beta insertions at 
DESY (see page 237), increasing the 
machine luminosity which dictates 
the number of interactions which 
can be seen per second. The inser
tions require quadrupole magnets as 
close to the beam collision point at 
possible. The present LEP design has*" 
quads as close as 5 m each side, 
allowing only 10 m for the detector 
and the tendency is to bring them 
even closer. Superconducting qua
drupoles may be appropriate. It may 
be necessary to incorporate the qua
drupoles in the construction of some 
of the detectors. Certainly it was the 
general consensus that the gain in 
luminosity made it worth living with 
the problems posed for detector 
design. 

There are two other conse
quences of having strongly focusing 
quadrupoles close to the collision 
region. One relates to a specific type 
of physics - studies of two-photon 
interactions require looking close to 
the beam directions over long 
lengths of detector. This seems 
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4 mock-up of the LEP tunnel. 
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excluded in the initial stages of oper
ation because of having the mini 
beta quads in the way. Two-photon 

ysics is likely to be 'second gener
ation' in LEP experiments. However 
the other consequence relates to all 
experiments. Synchrotron radiation 
from the LEP bending magnets can 
be relatively easily shielded from the 
detectors since the straight sections 
are very long. Radiation from the 
curvature of the particle trajectories 
induced by the mini beta quads, 
however, goes through the detectors 
and could prove to be very trouble
some. Further experience at PETRA 
and PEP should help in finding solu
tions. 

Detector design is posing interest
ing philosophical as well as practical 
problems. There is a natural ten
dency when investigating a new 
area of physics to be the 'firstest 
with the mostest'. Since it is possible 
to define all the characteristics we 

would like to know about the pro
ducts of electron-positron collisions, 
this tendency could lead to all exper
imental proposals being built around 
nearly identical 'universal' detectors. 
There were pleas for at least some 
detector proposals to be optimized 
to look at special features of the 
interactions. In any case it seems 
desirable to build maximum flexibil
ity into the detectors so that they can 
be upgraded for more refined studies 
or adapted to changes in the physics 
interests. Carlo Rubbia, who had 
underlined the inclination to build all 
the detectors out of an identical kit of 
parts, remarked that 'it is difficult to 
build an elephant and make it flexi
ble'. To the proposal that the appro
priate animal for the analogy was a 
whale, he pointed out that whales 
out of water collapse under their 
own weight - which only goes to 
show that detection systems cannot 
always choose to ignore all aspects 

of the gravitational interaction! 
Axial field magnet configurations, 

which have not been widely used up 
till now, may be one way of ensuring 
flexibility. The use of superconduct
ing magnets was strongly endorsed 
- by now it is felt that superconduc
tivity is a well-proven technology 
which would, overall, save money 
and also have some direct advan
tages in the detector itself by allow
ing the use of thinner coils. New 
detector techniques, such as the 'mi
cro detectors' which are beginning 
to make their appearance, could also 
help to ensure flexibility and differ
ences in detector configurations. 
They would no doubt be pressed 
hard before the final decisions on 
detectors are made. 

Another option in the experimen
tal possibilities which affects de
tailed machine design is that of 
beam polarization. This can be 
viewed much more optimistically as 
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a result of the successful work at 
PETRA (see July/August 1980 
issue, page 1 96). Though pursuit of 
the implications of this option was 
encouraged, enthusiasm was res
trained, possibly tempered by the 
realization that experiments at the 
SLAC Linear Collider at 50 GeV will 
get polarization 'for free'. Latest 
news (reported by David Leith) from 
the Collider was that new intensity 
records have been achieved from the 
electron source and ground has been 
broken for construction of the damp
ing ring. 

The heavy burden of data analysis 
which will be confronted at LEP, 
much of it concerned with the rejec
tion of unwanted information, is 
obvious. In the same area, the com
munication of a huge volume of 
information around collaborations 
involving some 150 physicists in 
widely scattered research centres is 
another new requirement. ECFA 
already has a Data Handling and 
Processing Working Group in action, 
and its Chairman, Egil Lillest0l, 
reported on the activities often pilot 
projects which have standardization 
as one of their aims. This will simplify 
work in the large collaborations, 
facilitate the task of small groups in 
these collaborations, and cut costs. 
These aims are accepted by every
one - which is not the same as 
saying that suitable standards have 
already been agreed. For example. 

three memory management sys
tems are currently operated (HY
DRA, Z-BOOK and BOS). Everyone 
agrees that a single new system, 
drawing the best features from all 
three, is necessary. Arriving at that 
system is not so easy. 

The schedule to have experiments 
already for the start-up of LEP was 
agreed. By the beginning of next year 
a short letter of intent (including 
such things as physics aims, outline 
detector design, the collaborating 
groups, cost estimate and any spe
cial requirements) should be sent to 
CERN. A LEP Experiments Commit
tee will be set up. Discussions can be 
launched on the basis of the letters, 
and by about mid-1982, there will 
be a call for proposals. The first 
experimental approvals are likely 
about mid-1983. This then allows 
three and a half years for detector 
construction, which is not a long 
time. 

For 1 987, only four collaborations 
can expect to have experiments on 
the floor at LEP. However that is 
certainly not the end of the story. 
More collision regions will be 
opened up as physics interests 
become clear and money becomes 
available. The machine's perfor
mance will hopefully be steadily 
improving and it has to be remem
bered that LEP is optimized for oper
ation near 100 GeV rather than 
50 GeV. 

Left, LEP Project Leader Designate Emilio 
Picasso reviewing the present status of the 
high energy electron-positron colliding beam 
project at the Villars meeting. 
Right adding to the enjoyment of the 
meeting was a huge cake, made by the 
Palace Hotel staff in honour of their guests, 
appropriately inscribed 'Join the LEP Club'. 

(Photos CERN) 

Hans Boggild launched himself 
into the limerick: 
'There once was a place called 
Villars 
where there was more than one 
star. 
They talked about LEP 
And the future of HEP 
But decisions were made in the 
bar.' 

It was certainly in this relaxed 
environment that many discussions 
on collaboration were held. The 
nuclei of several collaborations have 
already formed and the final teams 
each look like involving some 1 50 or 
more physicists. No significant pro
blems concerning the incorporation 
of small groups or of physicists from 
non-Member States of CERN are 
apparent. The interest in LEP is thus 
manifest in the clearest possible 
way. 

242 C E R N C o u r i e r , J u l y / A u g u s t 1 9 8 1 


	vol21-issue6-p240-e.pdf
	vol21-issue6-p241-e.pdf
	vol21-issue6-p242-e.pdf

