
A r o u n d t h e L a b o r a t o r i e s 

preprocessing is required to ensure 
optimal performance. After initial 
trials revealed welding weaknesses, 
the plumbing for the power couplers 
demanded a special effort, but this 
has been overcome. Overall, the 
development and installation pro
gramme for LEP2 cryogenics and 
associated equipment has been 
especially demanding. 

Towards the end of this year LEP is 
scheduled to run equipped with 14 
cryogenic modules (of which most 
are already installed), each module 
containing four superconducting 
cavities. These superconducting 
cavities complement LEP's existing 
accelerating system based on con
ventional copper cavities operating at 
room temperature. If all goes well, 
this should enable the beam energy 
to reach 70 GeV. 

After an extended shutdown to 
accommodate the necessary installa
tion work, LEP2 is scheduled to 
recommence operations next June 
with 32 superconducting modules. If 
all goes well, the beam energy could 
then attain about 80 GeV, and later in 
1996, after installation of cryogenic 
units in all the available space in the 
ring (a total of 40 modules), the stage 
would be set for the beam energy to 
reach the threshold at which pairs of 
W particles will be produced. 

Results at this higher energy will 
add to the list of precision Standard 
Model results. However many physi
cists are convinced that the predict
able behaviour of the Standard 
Model is a reflection of an underlying 
layer of as-yet undiscovered 
'supersymmetric' particles, which 
should make their appearance as 
energies attain the necessary pro
duction threshold. 

After LEP, the next physics horizon 
will open up at CERN's LHC proton-
proton collider, scheduled to begin 

operations in about ten years. The 
LHC will surely uncover a rich new 
vein of physics, but it is important 
that no fertile ground should be 
skipped in moving physics from LEP 
to the LHC. 

By judiciously replacing LEP's 
original copper radiofrequency 
accelerating cavities with supercon
ducting ones, the beam energy could 
be coaxed still higher, enabling LEP 
to explore a maximum of physics 
terrain. The exact strategy will be 
worked out over the coming months. 

A major goal at higher energies is 
the higgs mechanism responsible for 
symmetry breaking in the electro-
weak picture and which thereby 
endows particles with mass. While 
the higgs domain will certainly open 
up at the LHC, LEP2 and the LHC 
must overlap so that no threshold 
higgs effects slip through any inter
vening crack. 

The higgs mechanism is suscepti
ble to quantum fluctuations - particle 
exchanges classically not allowed but 
which can nevertheless happen 
transiently with energy 'borrowed' 
through the Uncertainty Principle. 

The precision results at LEP show 
that such higgs effects are not yet 
visible, but, because the natural 
scale of electroweak interactions is 
so different to those of quarks and 
gluons, the effects should set in 
before energies reach a few TeV. 

As part of the world-wide effort to develop the 
technology for the next generation of electron-
positron linear colliders, the SBLC project at 
DESY is based on the well developed SLAC 
(Stanford) 3.0 GHz (S-band) approach. DESY 
in collaboration with SLAC, TH Darmstadt and 
industry has successfully developed a 
powerful S-band klystron yielding a peak 
power of 150 MW in a radiofrequency pulse 3 
microseconds long. First 6 m accelerating 
structures have been built and are now being 
tested. 

DESY 
Choosing an electron 
route 

n surveying the current particle 
physics scene, the European 

Committee for Future Accelerators 
(ECFA) meeting held at DESY, 
Hamburg, in June naturally high
lighted work at the host Laboratory. 
A particular focus was development 
work for the next generation of linear 
colliders to accelerate electrons and 
positrons towards a total collision 
energy of 0.5 TeV. 

Owing to the inherent simplicity of 
the annihilation process, the study of 
electron-positron interactions has 
yielded a wealth of information on the 
basic constituents of matter and the 
forces which act between them. 
Indeed, an electron-positron collider 
which covers the mass range be-
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At the meeting of the European Committee for 
Future Accelerators (ECFA) held at DESY, 
Hamburg, in June, Bjoern Wiik, (left) Chairman 
of DESY's Board of Directors, and Chris 
Llewellyn Smith, Director General of CERN, 
gave useful snapshots of current and ongoing 
activities at their respective Laboratories. 

(Photo M. Jacob) 

tween the W-pair production thresh
old and 500 GeV with a peak lumi
nosity of order 5 x 10 3 3 crrr2s"1 will 
have a rich physics programme 
complementary to that at the LHC 
proton-proton collider to be built at 
CERN. Driven by the physics poten
tial, there is at present a strong 
world-wide effort directed at providing 
the technical basis for the construc
tion of TeV electron-positron linear 
colliders. 

DESY, in collaboration with more 
than 30 institutions from 9 countries, 
is exploring two options, TESLA and 
SBLC, for a 500 GeV - 2000 GeV 
linear collider. 

The TESLA approach is based on 
1.3 GHz superconducting solid 
niobium cavities. There is general 
consent that a linear collider based 
on superconducting accelerating 
structures in an extremely attractive 
option. However, to be cost competi
tive with alternative approaches the 
accelerating gradient must be raised 
by a factor of five from the present 
value of some 5 MV/m to 25 MV/m 
while at the same time reducing the 
cost per metre of structure to 25% of 
its present value. To reach such high 
gradients in superconducting cavities 
the international TESLA Collabora
tion (October 1994, page 22) has set 
up an impressive cavity processing 
facility at DESY which includes 
hyper-clean rooms and special 
processing equipment. Indeed, the 
two first 9-cell niobium cavities 
reached gradients well in excess of 
25 MV/m in a vertical test cryostat at 
1.9 K under TESLA operating condi
tions. 

The SBLC approach is based on 
the well developed SLAC 3.0 GHz 
(S-band) technology. DESY in 
collaboration with SLAC, TH 
Darmstadt and industry has success
fully developed a powerful S-band 

klystron yielding a peak power of 150 
MW in a radiofrequency pulse 3 
microseconds long. First 6 m acceler
ating structures have been built and 
are now being tested. 

At the moment both approaches are 
being explored, but within a year or 
so one of the projects will be ac
corded priority status. 

A review of the impressive progress 
made by various laboratories in 
developing the basis for electron-
positron linear colliders was given by 
Sergio Tazzari, the chairman of the 
ECFA Advisory Panel. 

In view of this fast progress in 
accelerators, increasing attention 
must now be given also to the design 
of experiments. Basing itself on 
several active European working 
groups studying at present the 
physics potential of future linear 
colliders, ECFA decided to set up, 
together with DESY, a series of 
workshops to develop conceptual 
designs of experiments and experi
mental areas. 

At the ECFA meeting, DESY 
Director Bjoern H.Wiik pointed out 
that the laboratory now attracts some 
2600 users from 33 different coun
tries, nearly evenly split between 
particle physics and research based 
on synchrotron radiation. To meet the 

needs of both communities in the 
future, Wiik foresees a TeV-scale 
linear collider for particle physics 
capable also of feeding free electron 
lasers providing extremely bright 
short bursts of coherent light at 
angstrom wavelengths, realizing the 
old dream of an X-ray laser. 

Meanwhile DESY's particle physics 
continues to be centred on the 
unique HERA electron-proton 
collider. As work progresses (see 
following story) to push HERA 
towards its design luminosity of 1.5 x 
10 3 1 crrr2s"1, a task force is now 
investigating the possibility of boost
ing the HERA luminosity to several 
times its design value. They will also 
explore the option of storing polar
ized protons. 

Completing the European picture at 
the ECFA meeting, CERN Director 
General Chris Llewellyn Smith 
surveyed the status of CERN's 
forthcoming LHC proton-proton 
collider, where the accent now is on 
accommodating additional nations 
into the CERN fold (see page 1). 
CERN Accelerator Director Kurt 
Hubner described the detailed work 
now in progress to install supercon
ducting accelerating cavities to 
double the collision energy of 
CERN's existing LEP electron-
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'Mountain range' display for two of the eight 
bunches in the Brookhaven Alternating 
Gradient Synchrotron (AGS). Each horizontal 
trace spans 700 nanoseconds and is repeated 
every 200 microseconds. The beam intensity 
is 7 x 1012 protons per bunch. The picture 
shows transition and the subsequent 
quadrupole-mode bunch oscillations. 

positron collider from its present level 
around the Z resonance at 91 GeV to 
create pairs of W particles and 
explore new physics horizons (see 
page 6). 

Bjarne Stugu of Bergen introduced 
the results of a recent EC FA survey 
on the sociology of large physics 
experiments. We will publish these 
interesting results in a forthcoming 
issue. 

HERA progress 

W ith first interesting physics 
results in hand, the immediate 

goal at DESY's HERA electron-
proton collider is to push for the 
design luminosity of 1.5 x 10 3 1 per sq 
cm per s. A major development in 
this direction was a switch last year 
to running with positrons, rather than 
electrons, sidestepping problems due 
to ionic contamination of the beam. 

Running this year continues with 
positrons, and peak luminosity is 
expected to improve due to larger 
stored currents. However the goal is 
still to provide the advertised elec
tron-proton physics, and new pump
ing solutions, using ion getter pumps, 
similar to those used in CERN's LEP 
ring, are being investigated. On the 
proton side, the DESY III synchrotron 
is supplying its design current, but 
not all of this can be transferred to 
the HERA ring yet. Improving the 
proton transfer lines should remove 
this bottleneck. 

The major Zeus and H1 physics 
experiments at HERA have now 
been joined by the Hermes experi
ment employing a polarized gas 
target to shed further light on the 
origin of the nucleon spin (December 
1993, page 19). Spin rotator magnets 
act on the transversely polarized 
HERA electron beam to groom it for 
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Hermes collisions. Next year will see 
initial running in for components of 
the HERA-B detector (June, page 
20). 

Zeus and H1 continue to probe 
deeply into the structure of the 
proton, showing that the gluon 
content of the proton still increases 
steeply as x (momentum fraction) 
decreases. While this is interesting, it 
is also puzzling, as eventually the 
rise has to stop. The two big experi
ments also continue to study the 
'rapidity gaps' - suggesting that the 
incoming electron 'bounces' off a 
pointlike object inside the proton 
which carries no colour. These 
events are of considerable interest. 

(A forthcoming workshop will look at 
future HERA physics - see page 54). 

BROOKHAVEN 
Proton goal reached 

On March 30 the 35-year old 
Alternating Gradient Synchro

tron (AGS) exceeded its updated 
design goal of 6 x 10 1 3 protons per 
pulse (ppp), by accelerating 6.3 x 
10 1 3 ppp, a world record intensity. 
This goal was set 11 years ago and 
achieving it called for the construc
tion of a new booster and the recon
struction of much of the AGS. 

The booster was completed in 
1991, and reached its design inten
sity of 1.5 x 10 1 3 ppp in 1993. The 
AGS reconstruction was finished in 
1994, and by July of that year the 
AGS claimed a new US record 
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