
Superconducting dipole magnet for the SSC 
arrives at the Texas site from Fermi lab for 
testing. 

formal interface wi th the State of 
Texas, providing eventually more 
than 50 people for programme and 
project management. 

For the SSC itself, the intricate 
programme of bids, contracts and 
work is already underway. Parsons, 
Brinkerhoff, Quade and Douglas Inc 
of New York, and Morrison Knuds-
en Corp of Boise, Idaho, wi th CRSS 
of Houston have been preselected 
for negotiations for civil engineer
ing design and construction. 

Wi th virtually a 'green f ield' site, 
campus buildings are an early prior
ity. Wi th first superconducting 
magnet prototypes arriving on site 
f rom Brookhaven and Fermilab, 
another early decision will be to ap
point a contractor to continue the 
SSC dipole building programme at 
Fermilab and establish a regular ini
tial supply of magnets. 

A challenging goal on the super
conducting magnet front is the 
testing of a short string of dipoles 
and a quadrupole above ground in 
July 1992, fol lowed by a similar 
test 75 metres below ground be
fore the end of that year. 

While the initial SSC magnet de
sign foresaw dipoles 17 metres 
long with the inner diameter of the 
magnet coil 4 cm, detailed design 
considerations (April, page 12) 
have changed these figures to 16 
metres and 5 cm. 

Major US contractors are jostling 
for position for the prestigious 
work of constructing and equipping 
the SSC. Wi th the changing face of 
Eastern Europe and the evaporation 
of the cold war suggesting reduc
tions in defence spending, tradi
tionally defence-oriented suppliers 
are eager to find fresh pastures. 

'The world has changed,' de
clared US Congressman James 
Hayes of Louisiana at the Miami 
meeting. Wi th the decreasing em
phasis on military power, 'we have 

to be leaders in other fields'. 
Wi th work for SSC detector 

technology still at an early stage, 
some noteworthy suppliers have 
already made important contribu
tions to ongoing design studies. 
The large-scale collaboration be
tween industry and the SSC has 
been facilitated by recent US legis
lation on technology transfer f rom 
National Laboratories. 

Meanwhile interested physicists 
have been invited to submit 'ex
pressions of interest' for SSC ex
periments by 25 May for evaluation 
by the SSC Program Advisory 
Committee under Jack Sandweiss 
of Yale. 

The SSC is also seen as playing 
a vital role in improving the quality 
of science education in the US. 
'Science and mathematics are vital 
to US competit iveness,' said John 
Tol l , President of Universities Re
search Associat ion, the SSC parent 
organization. Even at this early 
stage in the SSC's evolution, re
sources have been mobilized to ex
ploit this educational potential. 

The first annual SSC National 

Fellowships, funded by the Texas 
National Research Laboratory Com
mission, were awarded in March. 
Under this arrangement ten junior 
faculty members and ten postdocs 
will spend a year working on SSC-
related research, while remaining at 
their home institutions. 

STANFORD 
SLC back in action 

During January, Stanford's SLC 
Linear Collider began producing Z 
particles again after the major dis
ruptions in October due to the 
Loma Prieta earthquake. What 's 
more, the pulse repetition rate 
climbed smoothly from 60 to 120 
Hz as part of the ongoing collider 
improvement programme. A l 
though the SLC luminosity has not 
quite returned to its best pre-quake 
levels, the collider managed to pro
duce enough Z particles to permit 
Mark II physicists to test their new
ly installed Vertex Detection Sys
tem (VDS). 
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The painstaking realignment of 
more than three miles of accelera
tor components had taken a 
month, being completed by late 
November. After that, alignment 
crews began working on the Mark 
II vertex detectors installed during 
the October shutdown. Wi th this 
work finished by mid-December, an 
attempt was made to restart the 
SLC, but no collisions were ob
tained before Christmas. 

Fortunately, SLAC Director Bur
ton Richter had extended the Mark 
II run by a month to help compen
sate for the time lost due to the 
tremor, and by the middle of Jan
uary a steady trickle of Zs began to 
appear inside Mark II, enabling phy
sicists to begin checking out the 
VDS. 

This system has t w o principal 
components - an inner silicon strip 
vertex detector (SSVD), surrounded 
by a drift-chamber vertex detector 
(DCVD). About the size of a beer 
can, the three-layer SSVD rests di
rectly on the beam pipe, which has 
a radius of only 2.5 cm. A high-
precision drift chamber operating at 
about t w o atmospheres, the DCVD 
extends out to a radius of 17 cm. 
The SSVD is designed to measure 
positions of charged particles very 
accurately, and the DCVD deter
mines their angles precisely. 

Together these t w o devices 
distinguish whether the tracks of 
charged particles emerged directly 
f rom the SLC interaction point (the 
primary vertex) or f rom a second
ary vertex slightly offset f rom it. In 
the latter case, a Z boson must 
have given birth to a heavy particle 
- a tau lepton, or a hadron contain
ing a charmed or bot tom quark -
that can travel several hundred mi
crons before disintegrating in turn. 

Another important SLC advance 
was the increase of the machine's 
rhythm to 120 Hz, twice last year's 

best pulse repetition rate. The 
transition went extremely smooth
ly, wi th no significant problems in 
beam monitoring or control, and 
the SLC began producing Z parti
cles at its new cadence about a 
day later. 

By the end of January the peak 
luminosity had almost returned to 
its best pre-quake level, despite 
problems with the positron beam. 
The two beams approached their 
best prior intensity levels, but phy
sicists were unable to focus the 
positrons as well as before. This 
problem is being attacked during 
the current three-month shutdown, 
when a new high-power positron 
target, together wi th many other 
improvements and upgrades, is be
ing installed, (see photo page 32) 

FERMILAB 
Linac upgrade 
The Fermilab linear accelerator (Li
nac) was conceived 20 years ago, 
produced its first 200 MeV proton 
beam on 30 November 1970 and 
has run without major interruption 
ever since. Demands have steadily 
increased through the added com
plexity of the downstream chain of 
accelerators and by the increased 
patient load of the Neutron Therapy 
Facility. 

Major improvements have been 
the conversion from protons to ne
gative hydrogen ion working, a 
new control system, and replace
ment of the radiofrequency control 
monitoring system. 

Last year a revamp of the Linac 
got underway as the first stage of 
a major Laboratory upgrade (June 
1989, page 15) to provide more 
protons and antiprotons. 

The final four of the nine drift-

tube tanks in the present Linac will 
be replaced wi th seven new accel
erating modules operating at a 
higher frequency and higher accel
erating fields to increase the final 
beam energy f rom 200 to 400 
MeV. 

The radiofrequency power to 
drive the new modules will be sup
plied by seven 12 M W 805 MHz 
klystrons installed in an expanded 
gallery. The higher energy will re
duce the tune spread due to beam 
space-charge forces at injection in 
the 8 GeV Booster accelerator, 
thereby improving performance. 

The past year saw an ambitious 
R&D effort take shape for the Linac 
upgrade. This will continue until the 
summer, when accelerator fabrica
tion will commence, using the side-
coupled cavity structure design ori
ginally used on the Los Alamos 
Meson Physics Facility (LAMPF) li
nac 20 years ago. 

The basic unit for the new linac 
is a set of coupled resonant cavi
ties brazed together into a 16-cavi-
ty section. Four such sections are 
connected in series to form a mo
dule powered by one klystron. 
There will be a total of 448 cavi
t ies, each providing an energy gain 
of about 600 keV. 

Because of the high electric 
fields (7.5 MV/m) , a special six-
cavity test model was built in a col
laboration between Fermilab and 
Los Alamos to test sparking and 
X-ray production. Power tests at 
Fermilab last year indicated that 
voltage conditioning with 6 million 
r.f. pulses (5 days of conditioning 
at 15 Hz) would bring the sparking 
rate down to less than one spark 
per hundred pulses in the new li
nac. Continued voltage conditioning 
leads to a steady reduction in 
sparking. 

A second six-cavity model was 
fabricated at Fermilab to explore 
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