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The start of construction of the 87-
kilometre US Superconducting Su
percollider (SSC) was celebrated in 
Dallas at the beginning of October 
wi th a Texas-style meeting on SSC 
physics and experiments. Chris 
Quigg described it as laying the 
keel of a new vessel of discovery'. 
The vessel is scheduled to make its 
maiden voyage wi th 20 TeV 
(20,000 GeV) proton beams in 
1998. 

In fiscal year 1990, which began 
on 1 October, $135 million out of 
$225 million for the SSC project is 
allocated to the start of construc
t ion. The State of Texas has 
pledged a further $ 9 0 million for 
the same year, much of which will 
be used for the first buildings on 
the Laboratory site in Ellis County. 

The precise location of the Col
lider and the Laboratory campus 
areas (known as the SSC ' foot
print') has been decided and acqui
sition of the land is starting. Over 
4 0 0 have already joined the staff of 
the new Laboratory and the com
plement will rise to over a thou
sand in the coming year. 

There is great excitement in the 
US particle physics community at 
the start of SSC construction, 
which will open up the behaviour of 
the constituent particles of matter 
at the TeV (1000 GeV) energy 
scale. 

A t these TeV energies the elec
tromagnetic and 'weak' nuclear 
forces become of comparable 
strength, and the underlying 'sym
metry breaking' mechanism, re
sponsible for the different behav
iour of the t w o forces at lower en
ergies, should be revealed. 

This symmetry breaking pro
vides particle masses - the photon 
carrier of the electromagnetic force 
having no mass while the W and Z 
carriers of the weak force are very 
heavy. The favoured theoretical 

'Things are going tremendously well'... Roy 
Schwitters, Director of the SSC Laboratory, 
speaking at the Dallas meeting in October as 
the 87-kilometre Collider moves into its con
struction phase. 

(Photos SSC, Cliff Roe) 

mechanism involves one or more 
'Higgs' particles (July/August, 
page 1). Higgs particles should be 
found at the 1 TeV mass region or 
(even more intriguingly) some alter
native phenomenon should appear. 

Of course the electroweak sym
metry breaking and the Higgs me
chanism are not the only physics 
questions which can be addressed 
at the SSC or the proposed Large 
Hadron Collider at CERN (see page 
1). The colliding proton beams will 
probe distances down to 10~ 1 7 cm 
and will recreate conditions 10~ 1 4 

second into the 'Big Bang' creation 
of the Universe. Steve Weinberg 
maintained 'the funding of the SSC 
guarantees that the wonderful 
story of our understanding of 
nature has not come to an end' . 

Evolving the experimental 
programme 

Thinking about how to explore the 
physics potential opened up by the 
SSC has been underway ever since 
the project was first mooted in 
1982. Schematic detector designs 
by informal collaborations, both for 
general purpose and specialized ex
periments, have identified the many 
areas of detector technology where 
abilities have to be extended to 
cope with the energies and rates 
which will be experienced at the 
new machine. A range of physics 
interests and detector possibilities 
were presented in sessions organ
ized by the Users Organization for 
the SSC (UOSSC). 

General-purpose schemes in
clude SDE (Solenoid Detector Ex
periment), FAST (Fibre and Scintil
lator Technology), L* (building on 
the L3 experience at LEP), and t w o 
ideas under study in Japan - ACS 
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(Air Cored Solenoid) and HCD (Her
metic Collider Detector). More 
specific studies could be con
fronted wi th EMPACT (a non-mag
netic detector), BCD (Bottom Col
lider Detector for a thorough study 
of CP violation in beauty-pair pro
duction) and FTD (Fast Triggering 
Detector) evolving f rom experience 
at Fermilab. 

A detector research and devel
opment programme, guided by an 
international advisory committee 
chaired by H.H. Wil l iams, has been 
underway for the past t w o years to 
confront the problems of very high 
radiation environments, high event 
rates and very low signal-to-noise 
ratios. Silicon detectors, new scin
til lators, liquid calorimeters, large 
superconducting magnets, readout 
mechanisms, parallel processing, 
data recording systems, etc ... are 
under development (though more 
funds may be needed to push 
these programmes). 

The Laboratory is already pre
paring for selection of the first 
round of experiments because of 

the long lead-time in designing and 
building the huge detectors to be 
ready for first collisions in 1998. 
The selection will also be important 
input for collider construction wi th 
the building of the detector halls 
and decisions on test beams. It is 
hoped to have a broad programme 
in place for start-up of the ma
chine, wi th at least one general 
purpose detector and some spe
cialized detectors. A bypass confi
guration of the collision regions will 
allow staging of the detectors, so 
that assembly or upgrading could 
continue without interfering wi th 
collider operation. 

The particle physics community 
has been invited to put forward 
'Expressions of Interest' for SSC 
experiments by 25 May next. The 
format should be somewhere be
tween the traditional short 'Letter 
of Intent' and a formal proposal. 
They will be reviewed by a newly-
formed Program Advisory Commit
tee, chaired by Jack Sandweiss, 
which will make recommendations 
to Laboratory Director Roy Schwit-

A schematic of the SSC (not to scale) incor
porating recent design changes. The se
quence now goes: 600 to 1000 MeV nega
tive hydrogen ion linac, 10 GeV low energy 
booster (LEB), 200 GeV medium energy 
booster (MEB), 2 TeV superconducting high-
energy booster (HEB), 20 TeV Collider 87 ki
lometres in circumference. 

Injection of the counter-rotating proton 
beams into the Collider is presently planned 
by inverting the polarity of the supercon
ducting magnets in the HEB. The linac, LEB 
and MEB will be built on the surface while 
the HEB and the Collider will be under
ground. The diamond-shaped bypass confi
guration of the interaction regions allows an 
eventual total of eight collision regions for 
experiments; a ninth could be added diame
trically opposed to the injection point. 

ters for subsequent Laboratory 
support en route to the preparation 
of full proposals by late 1991 . 

Final approval will fol low tradi
tional ICFA guidelines on exper
imental programmes, in keeping 
wi th the SSCL's commitment to 
being a Laboratory for international 
science, and will be based on 
scientific merit, the quality of the 
proposing collaboration, and the 
technical and financial viability of 
the proposal. 

The Collider design 

A number of changes are being 
studied in moving from the Con
ceptual Design Report, worked out 
by the team led by Maury Tigner, 
to the design specific to the Ellis 
County site. There is also fresh in
put f rom the Laboratory team 
which will build the machine. Quite 
a number of machine parameters 
remain to be decided, which hin
ders detailed costing and schedul
ing. 

In response to concern about the 
effects of persistent currents in the 
superconducting magnets at low 
fields, when the protons have to be 
held for some time during beam in
jection, the injection energy into 
the Collider will probably be in-
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creased to 2 TeV. This fo l lowed 
another manoeuvre wi th the same 
purpose - a reduction in half-cell 
length of the magnet lattice f rom 
115 to 90 m wi th a new correction 
magnet scheme should improve 
beam dynamics at injection energy. 
An increase in beam aperture f rom 
4 to 5 cm could also help, but so
phisticated calculations of beam 
loss over millions of turns are un
derway to judge whether this is re
ally necessary. 

Diamond-shaped collision re
gions will make it possible to de
couple the detectors f rom the ma
chine (with the philosophy that it is 
easier to move the beams than the 
detectors). Following adjustment of 
beam switching to direct the pro
tons along the other arm of the dia
mond, detector construction, main
tenance and upgrading could pro
ceed without interfering wi th ma
chine operation. 

More extensive test beam facili
ties are to be built, receiving pro
tons f rom both the 200 GeV and 
the 2 TeV booster injectors. 

Care is being taken not to close 
the door to possible future up
grades of the machine such as lu
minosity increases beyond the de
sign 1 0 3 3 per sq cm per s, ejection 
of 20 TeV beams, internal targets, 
polarized proton beams, experi
ments at the 2 TeV booster, elec
tron-proton collisions ... but these 
will not be built into the 'baseline 
design' and cost estimates. 

Crucial components of the Collid
er are the 8000 superconducting 
dipoles. These magnets are not yet 
mastered. On the positive side, 
since the start of the magnet R and 
D programme four years ago, the 
performance of the conductor has 
improved dramatically and the 
magnets will easily give the 6.6 T 
field for 20 TeV operation. (Some 
work is continuing on conductor 

improvement by further reducing 
superconducting filament sizes.) 
The magnets have been demon
strated to be mechanically sound, 
operating below 4.3 K, producing 
fields well above 6.6 T, and toler
ating greater mechanical forces 
than at 20 TeV without any prob
lems. 

However there is still little 
knowledge about field characteris
tics and little data from the full-
scale magnets on the problem of 
persistent currents. The very high 
standards of reproducibility and re
liability required for 8000 magnets 
are still to be demonstrated. It is 
planned to build further full-scale 
magnets at the rate of fifteen per 
year before launching into industrial 
production three years f rom now. 

Support from Texas 

The Texas National Research Labo
ratory Commission has assigned 
some $ 7 0 0 million (from its total of 
$1 billion support of the SSC) for 
civil construction and will finance 
the building of a magnet develop
ment and testing facility next year. 
It is likely to be located near Waxa-
hachie at the centre of the future 
Collider ring. The Commission will 
also finance construction of the 
central complex on the 'west cam
pus' where the injection system is 
to be located. Construction of 
these buildings is scheduled to 
start early in 1991 . 

Texan support (about $175 mil
lion) is also earmarked for electrical 
utilities which will bring SSC power 
costs to one cent or less per k W h ; 
at this very low price the SSC 
should be able to operate year-
round without straining the budget. 
The remaining Texan contribution 
will go into nationwide research 
projects related to the SSC. A start 

has been made wi th the launching 
of an SSC Fellowship Programme 
to support twelve young scientists 
each year in science or technology 
projects related to the SSC. 

The exceptional commitment of 
the State of Texas to the SSC is in 
evidence everywhere - f rom the 
declarations and lobbying of its 
most senior representatives, to the 
large financial support, down to the 
everyday detail of smoothing the 
way to bring the Laboratory into 
being. Behind the support there is 
an expressed belief in the value of 
pure research and the value of 
science education. In the welcom
ing address at the meeting. Judge 
Lee Jackson of Dallas County 
pointed out our understanding and 
admiration of those who climb Ev
erest 'because it is there'. 'We 
ought to generate that sort of feel
ing about pure science,' he added. 

The potential of the SSC in sti
mulating interest in sbience is 
among the central aims of the Lab
oratory: 
- to create a premier international 

physics Laboratory by the year 
2 0 0 0 ; 

- to create a major resource for 
science education; 

- to create a Laboratory whose ac
tivities are carried out in a safe, 
responsible and environmentally 
sound manner that respects 
human rights and individual dig
nity. 
Roy Schwitters brought the 

meeting to a close by inviting all 
participants to an international con
ference to be held in Dallas in 1999 
featuring the first SSC physics re
sults . 

By Brian Southworth 
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