
This four-turn design for the coils to power 
the magnets for Fermilab's proposed Main 
Injector ring would give rapid ramping. 

(Photo Fermilab) 

measured and automatically read
justed to within 60 microns. Wi th 
automatic orbit adjustment, this 
kept the specific luminosity (lumi
nosity divided by beam-current 
product) as high as 0.3 x 1 0 3 0 per 
sq cm per sec per milliamp sq, 
maintaining the vertical-to-horizon
tal emittance ratio less than 2 % . 
The horizontal emittance itself was 
also halved (170nmrad) by shifting 
the r.f. frequency up by 2.5kHz. 
Beam loss during energy ramping 
has been minimized by preserving 
the constant betatron tune and 
beam orbits. 

As a result of these and other 
efforts, accelerator performance 
has steadily improved, and the 
strength of interaction between 
colliding bunches, as represented 
by the beam-beam parameter, has 
reached 0.04 in the vertical direc
t ion. It is now possible to accumu
late 0.5 inverse picobarns/day/ex-
periment. In five months (March-
July), less three short scheduled 
shutdowns each of about ten days, 
the VENUS detector recorded 31 
inverse picobarns, wi th ten and 
twenty per cent less by A M Y and 
TOPAZ respectively. This inte
grated luminosity is already com
parable to those accumulated in the 
past. 

During the scheduled shutdown 
which began in August, supercon
ducting quadrupoles will be in
stalled at four intersections to 
squeeze the beams f rom the pre
sent 1.8m and 0.1 m to 0.9m and 
0 .05m to double the luminosity. 

Since the total beam current has 
been limited to below 13.5mA be
cause of a temperature rise in high
er-mode coupler of the supercon
ducting cavities, all the couplers are 
to be replaced, which should even
tually boost luminosity to the level 
of an inverse picobarn per day. 

FERMILAB III 

The total ongoing plans for Fermi
lab are wrapped up in the Fermilab 
III scheme, centrepiece of which is 
the proposal for a new Main Injec
tor (July, page 4). The Laboratory 
has been awarded a $200 ,000 Illi
nois grant which will be used to in
itiate environmental assessment 
and engineering design of the Main 
Injector, while a state review panel 
recommended that the project 
should also benefit f rom $2 million 
of funding. 

Alongside the Main Injector in 
the Fermilab III package is the face
lift for the linac (May, page 9) and 
improvements to the Laboratory's 
front line facility, the superconduct
ing Tevatron, and to the antiproton 
supply. 

By lowering the cryogenic oper
ating temperature, the Tevatron 
should approach the 1 TeV energy 
for which it was named. The nec
essary cold compressors are 
gradually being introduced. 

For proton-antiproton collider 
operation, a total of 22 electrostat
ic separators will eventually be in
stalled for the next run (in 1991) to 
triple the collision rate (reaching a 
luminosity of 5 x 1 0 3 0 per sq cm 
per s). Further performance in
creases should fol low from increas
ing the number of bunches in the 
colliding beams from six to 36. 

Exploiting the colliding beams, 
the CDF detector operated in the 
one-year run ending last June for 
the first t ime wi th its complete 
configuration. Triggering and off
line data handling will be substan
tially improved to cope wi th the 
planned Tevatron collision rate in
crease, while hardware improve-
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Left-right asymmetry versus transverse 
momentum for polarized {spin oriented) pro
ton-proton elastic scattering. The large ef
fect seen at the Brookhaven AGS and now 
confirmed is a challenge for quark-gluon field 
theory. 

merits in the pipeline include a sili
con microvertex detector, im
proved central tracking, more 
muon shielding, and increased 
muon coverage. 

Meanwhile the DO detector is 
being readied for its first taste of 
colliding beams (March, page 6). 
Here again a series of upgrades is 
planned to take full advantage of 
increased Tevatron performance -
new central tracking and improved 
electronics. 

The challenges of the increased 
collision rates could provide a valu
able testbed for the next genera
tion of proton colliders, as well as 
hunting for the long-awaited sixth 
' top ' quark. 

On the fixed target f ront, f irst 
generation Tevatron experiments 
are now all busy, and the possibili
ty of 150 GeV beams f rom the 
new Main Injector has sparked a 
wave of proposals which will be 
aired later this year. One of these is 
a high precision, high sensitivity 
programme of neutral kaon phy
sics, while two others involve neu
trino beams - one for an improved 
measurement of the electroweak 
mixing angle and for a systematic 
study of nucleon structure, the oth
er to search for oscillations be
tween muon- and tau-type neutri
nos. Beams would also have to be 
supplied for testing SSC-related 
equipment. 

BROOKHAVEN 
Spin result underlined 
A recent experiment looking at vio
lent proton-proton elastic scatter
ing confirms, wi th high precision, 
earlier data which puzzled many 
theorists. Most pictures of strong 
interactions based on perturbative 

quark-gluon field theory (Quantum 
Chromodynamics, QCD) suggested 
that spin effects should disappear 
wi th energy and as the collisions 
become more violent. 

Six years ago a Michigan team 
led by Alan Krisch found a large 
left-right asymmetry in violent (high 
transverse momentum) proton-pro
ton elastic scattering at the 28 GeV 
Brookhaven Alternating Gradient 
Synchrotron (AGS - September 
1984, page 273), a result which 
provided valuable fuel for the view
point that spin is an essential as
pect of particle behaviour which 
does not get averaged out in the 
high energy wash. 

However wi th production levels 
quite small and the statistical errors 
in the experiment fairly large, there 

was some doubt about the reliabili
ty of this surprising result. 

Thus the Michigan team em
barked on a quest for a better po
larized (spin-oriented) proton tar
get. The idea was to build a polar
ized target wi th much more cooling 
power, allowing about four times 
more beam intensity without boil
ing the liquid helium. They 
switched f rom their conventional 
helium-3 target, which operated at 
a tepnperature of 0.5K in a 2.5T 
magnetic f ield, to a helium-4 target 
wi th more cooling power (because 
of the larger heat of vaporization). 

Unfortunately such evaporation 
refrigerators are very inefficient be
low about 1K. In the complex but 
successful dynamic nuclear polari
zation technique invented some 
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