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LEP project changes / Backing 
for HERA / HEP in Europe 

The latest proposal for the injection system 
of the LEP scheme at CERN, making use of 
the existing accelerators. 

The European Committee for Future 
Accelerators held a Plenary Meeting 
at CERN on 9 May. The representa
tives of the Universities and Labora
tories in the CERN Member States 
heard presentations on the latest 
developments concerning the LEP 
project at CERN. They supported a 
recommendation on the HERA pro
ject at DESY and they endorsed a 
detailed report on high energy 
physics in Europe. 

New injection scheme for LEP 

John Adams described the latest 
ideas concerning the use of the 
existing CERN proton synchrotrons 
in the injection system of the 
proposed high energy electron-posi
tron storage ring, LEP. The initial 
proposal (described in the March 
issue, page 7) involved a 200 MeV 
electron linac, a converter for posi
tron production, a further electron/ 
positron linac taking the energy to 
600 MeV, an accumulation ring and 
a 22 GeV electron/positron syn
chrotron prior to injection into the 

EP ring proper. The new ideas 
dispense with the 22 GeV synchro
tron by injecting into the PS after the 
accumulation ring and accelerating 
there to 3.5 GeV. The 3.5 GeV 
particles would then be transferred 
to the SPS and raised to 22 GeV for 
LEP injection. 

The possibility of using the SPS for 
electrons has been talked about 
since the days when the CHEEP 
project (see June issue 1977, 
page 184) for electron-proton 
physics at CERN was mooted. It 
was revived in a recent paper by 
Y. Baconnier, 0. Grobner and 
K. Hubner. Its main attractions are a 
reduction in LEP project costs by 
avoiding the 22 GeV machine 
(which would have been the highest 
energy electron synchrotron ever 
built) and a reduction in the man

power involved in construction (this, 
in particular, by liberating people for 
other things could shorten the 
necessary LEP construction time). It 
could also pull the sophisticated SPS 
control system into the LEP project 
with further cost and manpower 
reductions. 

The problems could be the impact 
on the LEP cycle time, the impact on 
the physics programme with protons 
and the dangers for the SPS of the 

synchrotron radiation from the elec
tron and positron beams. The first 
two of these potential problems are 
fortunately reasonably small. The 
LEP filling time increases from 1 5 to 
23 minutes, which means about a 5 
per cent effect on the average lumi
nosity at top energy. The intrusion 
into the proton programme is an 
addition of about 1.5 s to the aver
age cycle (involving a loss of some 
10 per cent from the present SPS 



John Mulvey, chairman of the ECFA working 
group which has looked into high energy 
physics activities in the CERN Member 
States. 

operation at 400 GeV). The main 
complication is that electron accel
eration is obviously incompatible 
with the use of the SPS as a storage 
ring for proton/antiproton colliding 
beam physics. 

The third problem — potential 
damage to SPS components due to 
synchrotron radiation — is still under 
study but the effects look entirely 
tolerable. Since the machine will be 
used only as an accelerator and not 
as a storage ring, the radiation de
posited is small. Mechanical effects 
look negligible; radiation damage 
would be in the region of 10 5 rads 
per year. 

The proposed scheme is to install 
the linacs and accumulation ring 
where the beamline to Gargamelle 
used to be at the PS. Positrons would 
follow the normal proton route in the 
PS and down beamline 7T10 to the 
SPS. Electrons would go in the oppo
site direction in the PS and down the 
new antiproton beamline TT70 to 
the SPS. The precise SPS/LEP link is 
not yet decided but the take-off 
points are likely to be at long straight 
sections 5 and 6. In the SPS ring, 
room has to be found for some 40 m 
of radio-frequency equipment. This 
is not easy but it looks as if it can be 
solved. 

One important consequence for 
the procedures involved in the 
authorization of the LEP project is 
that the use of the existing machines 
makes LEP an extension of existing 
CERN facilities. This formulation 
allows LEP to be absorbed as part of 
the 'basic programme' of CERN, 
which should avoid possible compli
cations for the CERN Member 
States in authorizing LEP as a 'sup
plementary programme'. 

Herwig Schopper, CERN's incom
ing Director General, covered the 
implications of the new injection 
ideas, and other new approaches, for 
the programme of LEP construction. 

It is now intended to build a 'stripped 
down' machine as fast as possible. 
Assuming that approval is given in 
1981, the aim is for first stored 
beams for the end of 1986. 

Some of the possible changes 
which would allow more rapid 
construction are as follows; The PS 
and SPS would be incorporated into 
the injection scheme as described 
above. Radio-frequency compo
nents, to the extent of Ve of the total 
ultimately foreseen, would be in
stalled in only two stations. (This 
corresponds to an initial peak energy 
of 50 GeV per beam.) R.f. refine
ments, such as 1 / 3 harmonic equip
ment, would follow later. The SPS 
control system would be used. Cool
ing and ventilation would be initially 
limited. No new assembly hall would 
be built and there would be four 
rather than eight klystron halls. Only 
four of the experimental halls would 
have experiments installed. 

Redoing the cost estimates for 
such a stripped-down version of LEP 
gives a figure for construction of 
900 million Swiss francs. To distin
guish it from the previous descrip
tions of LEP construction stages, this 
50 GeV, four experimental hall ver
sion is known as LEP Phase 1. It will 
be presented formally to the dele
gates of the CERN Member States at 
the Council Session on 26 June. 

Support for the HERA project 

ECFA has always had a great 
interest in the possibility of an elec
tron-proton colliding beam machine 
at the DESY * Laboratory. This is 
because of the unique information 
which can be drawn from electron-
proton physics and because the 
construction of such a machine will 
provide further 'front-line' facilities 
in Europe complementary to LEP. 

This is why ECFA, while giving first 
priority to the construction of LEP at 

CERN, has participated extensively 
with the physicists from the Federal 
Republic of Germany in formulating 
the HERA project, which was des<^ 
cribed in our May issue (page 99). 

At its 9 May meeting ECFA 
backed the following recommenda
tion concerning the HERA project: 

'As recommended at its meeting 
on 2 November 1 979, ECFA puts 
first priority on the construction of 
the electron-positron collider LEP by 
CERN to keep Europe at the frontline 
of subnuclear physics. 

The Electron-Proton Working 
Group of ECFA has conclusively 
demonstrated the unique scientific 
interest of electron-proton collisions. 
Such investigations are complemen
tary to the programme realizable by 
LEP and other projects elsewhere. 

From a study of the Working 
Group on High Energy Activities in 
the CERN Member States, it appears 
clearly that the scope of subnuclear 



physics in Europe will be greatly 
broadened with a facility for such 
physics operational in the second 
half of the 1980's. 

ECFA has considered at its meet
ing on 9 May 1 980 the design of an 
electron-proton collider storage ring, 
HERA, that German physicists have 
proposed for DESY. 

ECFA recommends strongly the 
construction of this machine at 
DESY and welcomes the possibility 
of it being used by the European 
community.' 

High Energy Physics in CERN 
Member States 

John Mulvey (Chairman of ECFA 
Working Group V) summarized the 
main points emerging from the study 
of the Group on 'High Energy 
Physics Activities in the CERN 
Member States'. The Working 
Group has presented its conclusions 
in two documents, ECFA/79/47 
and ECFA/80/45. We have already 
covered the first of their reports 
which was concerned mainly with 

'atistics on available manpower 
and resources and with an analysis 
of how well these resources would 
be adapted to the advent of LEP and 
HERA (see March issue, page 11). 
The overall conclusion was that, if 
present levels of support are sus
tained, a healthy physics programme 
can be mounted at both machines. 

The second report covers several 
sociological aspects and makes 
recommendations to attempt to 
ensure a right balance. A major 
concern is that small Universities 
should still be able to participate 
fruitfully in the experimental pro
grammes at the big accelerators 
where larger and larger collabora
tions of physicists are becoming the 
norm. It would be regarded as a bad 
development in high energy physics 
if research became concentrated in a 

few large centres. The many cultural 
benefits of working in a field of 
front-line research would then not 
be spread throughout Europe's edu
cational system as they should be. 

University groups can contribute 
in the area of detector development 
and construction, in computing and, 
of course, in ideas. It is considered 
very important to retain some tech
nical work at home, to benefit 
research student training and to 
keep broad contact with other 
research activities. While no firm 
limits can be set, such projects 
usually require at least two full-time 
support staff or budgets in excess of 
100 000 Swiss francs per year. It is 
suggested that smaller groups can 
associate with other fields of re
search to share technical effort. The 
use of links between workstations at 
Universities, central computer facili
ties and computer systems at the 
accelerator Laboratories is strongly 
recommended. 

The report also looks at the age 
structure of the high energy physics 
community. There is a peak in the 
number of tenured staff around 
40 years of age which means that it 
will be hard, for some years to come, 
for young physicists to move into 
senior positions unless steps are 
taken. The Working Group recom
mended the opening of new posts 
for young physicists and hopes that 
systems can be set up to encourage 
early retirement. 

As covered in the first report, the 
Working Group was glad to see the 
complementarity which seems to be 
developing amongst the major facili
ties in different regions (Asia/ 
Western Europe/USA/USSR and 
Eastern Europe). This may lead to 
further mobility amongst the regions 
so that physicists can work af the 
machine providing the physics 
which interests them most. The 
proposed 'principles of access' to 

different machines are listed as — 
the physics merit of the proposal and 
its feasibility; normal procedures 
for proposal acceptance should be 
applied; and no charge should be 
made for use of the accelerator. This 
keeps the door open to proposals 
from other regions and the smooth 
operation of such exchanges will 
depend on an overall balance 
between the regions in terms of 
front-line machines and the support 
facilities which are offered. 

The report of the Working Group 
was endorsed by ECFA and will form 
a valuable background to the deci
sions regarding the future of high 
energy physics in Europe which will 
soon be taken. 


