
New Stanford collider starts at Z 

Schematic of the SLC Stanford Linear Collid
er. Beams of electrons and positrons accel
erated in the main two-mile linac are sepa
rated into two arcs, bringing the beams 
round to the final collision point. 

On 11 April the new SLC Stanford 
Linear Collider created its first Z 
particle, inaugurating high energy 
physics research at this novel ma
chine based on the two-mile linac 
at the Stanford Linear Accelerator 
Centre, SLAC. 

The much-awaited event was 
identified early the next day (during 
offline analysis of the data) by Bar
rett Milliken of the California Insti
tute of Technology - a member of 
the collaboration operating the 
1800-ton Mark II detector at the 
SLC interaction point. By noon 
word of the find had spread around 
the globe, and electronic mail mes
sages were pouring into the offices 
of SLAC Director Burton Richter, in
cluding one from CERN Director 
General Carlo Rubbia. 'Congratula
t i ons / it read, 'And welcome to 
the club.' 

(The Z, the electrically neutral 
carrier of the weak nuclear force, 
was discovered at CERN in 1983, 
leading to the award of the Nobel 
Physics Prize the fol lowing year to 
Carlo Rubbia and Simon van der 
Meer. Several hundred Zs have 
now been accumulated by the ex
periments at the big proton-anti-
proton colliders at CERN and at 
Fermilab. Stanford's Zs are the first 
to be found in electron-positron an
nihilations.) 

Over the fol lowing weekend the 
SLC produced another four Z parti
cles. In the first four events the Z 
gave a pair of narrow, back-to-
back jets of hadrons, the character
istic fingerprint of a pair of quarks. 
This is the first t ime such decays 
have been seen unambiguously. In 
the fifth (colour photo, page 2), 
one of the two quarks also emitted 
a gluon, producing a three-jet pat
tern. 

Produced in collisions of point
like electrons and positrons at an 
energy close to the Z mass (near 

92 GeV), these Zs are very clean. 
To find Zs in the mass of particles 
produced in their proton-antfproton 
collisions, experimenters at CERN 
and Fermilab usually have to look 
for decays into pairs of electrons 
or muons. 

The commissioning of the SLC 
started t w o years ago with high 
hopes of producing Zs by the end 
of 1987. But a series of technical 
problems (October 1987 page 23 , 
and December 1988 page 12) de
layed the onset of high energy phy
sics research. 

Wi th the production of Z parti
cles now routine, physics has 
clearly begun. The Mark II collabo
ration, including physicists f rom 
Caltech, Johns Hopkins, Berkeley, 
SLAC, and the Universities of Colo
rado, Hawaii, Indiana, Michigan and 
California (Santa Cruz), now has its 
first shot at studying hadronic de
cays. 

During the initial week, the SLC 
proved capable of producing one 
or two Zs per day with its electron 
and positron beams operating at 
30 pulses per second and about 
1 0 1 0 particles per pulse. Bunch 
sizes at the clashpoint have rou
tinely measured 4 microns by 4 mi
crons, wi th three-micron spots be
ing attained occasionally. The prin
cipal improvement since last year 
has come in the stability and relia
bility of the SLC; the Mark II detec
tor has frequently been able to log 
data for more than 30 percent of 
the time - a factor of 10 improve
ment over last summer. 

SLC architect Richter was 
pleased but cautioned physicists 
working on the machine that 'many 
months of hard work lie ahead be
fore we can bring this f irst-of-its-
kind accelerator to its design per
formance.' A few Zs are enough to 
demonstrate that linear colliders 
work in principle, but dozens a day 

are needed if the SLC is to make 
important contributions to physics. 

The long process of upgrading 
the machine's performance began 
in Apri l . The first of many addition
al improvements went in - a series 
of four high-power collimators in
stalled in the last sector of the li
nac. These are used to trim off any 
wayward tails of the electron and 
positron bunches before injection 
into the arcs. Stray particles in 
these tails have been clipping other 
collimators in the SLC final focus, 
sending streams of troublesome 
penetrating muons into the Mark II 
detector. Wi th the new collimators 
these muon backgrounds are 
markedly lower, wi th consequent 
benefits for Mark II. 

Over the last weekend in Apri l , 
the SLC showed the positive ef-
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End-on view of the decay of one of the first 
Z particles seen by the Mark II detector in el
ectron-positron annihilations at the new SLC 
Stanford Linear Collider. The decay is domi
nated by two back-to-back sprays ('jets') of 
strongly interacting particles (hadrons). 'Hits' 
in the central drift chamber are shown in 
pink while those in the outer barrel of the el
ectromagnetic calorimeter are in yellow. The 

Naturally, emphasis at the Particle 
Accelerator Conference in Chicago 
in March was on work in the US, 
just as the newly instituted Euro
pean Particle Accelerator Confer
ence places emphasis on work in 
the 'old continent' (September 
1988, page 7). All will come to
gether at the international confer
ence in Japan in August. 

The proposed US Superconduct
ing Supercollider (SSC) was high
lighted in the opening talk at Chica-

blue-and-maroon sandwiches are hits in the 
time-of-flight scintillation counters just inside 
the barrel. Red reconstructed tracks are 
identified as charged hadrons, and green as 
electrons or positrons. The two blue tracks 
are probably pions that punched through the 
calorimeter, rather than muons. The particle 
identifications are preliminary. 

go. Progress on this inchoate pro
ject to explore the TeV (1000 GeV) 
energy region by colliding 20 TeV 
proton beams was reported by the 
recently-appointed Director of the 
SSC Laboratory, Roy Schwitters. 
He reviewed the physics challenges 
and described progress and plans 
towards full authorization of con
struction. 

This year, the SSC conceptual 
design will be transformed into a 
'site specific' report, now that the 

fects of this upgrade. A peak lumi
nosity of 3 x 1 0 2 7 cm" 2 s" 1 has 
been achieved, equivalent to 3 Zs 
per day given current operating ef
ficiencies (and assuming the 92.2 
GeV tuned collision energy is spot-
on). 

Wi th CERN's mighty LEP elec
tron-positron collider now readying 
to make its entrance, the contribu
tion that the SLC makes to our 
knowledge of the Z, and to high 
energy physics in general, remains 
to be seen. But whatever the phy
sics may bring, wi th the SLC a new 
kind of particle collider has made a 
successful debut on the high ener
gy research stage. 

conference 

location at Waxahachie in Ellis 
County, Texas, has been selected. 
The Central Design Group, based in 
Berkeley for the past few years, 
will soon move to the Waxahachie 
region. The top management struc
ture is taking shape and an Inter
national Advisory Committee is be
ing formed. 

The project is receiving very 
strong local support. A Commis
sion has been set up in Texas to 
organize a billion dollars of State 
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