
A GEM of an SSC 
detector 

The SSC Laboratory has decided to 
support the GEM (Gammas, Elec
trons, and Muons) detector collabora
tion in the next stage of its work, de
velopment of a Technical Design 
Report. Initial ideas for GEM as the 
second major SSC detector were 
aired last year (October, page 12). 

GEM has progressed significantly 
since its inception last June. Now 
numbering 605 physicists from 86 
institutions in 15 countries, the col
laboration proposes a detector em
phasizing photons, leptons, and ro
bustness at high luminosity. Two 
options are being examined for 
calorimetry: either liquid argon/kryp
ton or barium fluoride (electromag
netic) combined with scintillating fi
bres (hadronic). 

Muons will be tracked with a combi
nation of drift tubes (barrel region) 
and cathode strip chambers (end 
caps), with resistive plate counters in 
the barrel region to trigger on muons 
and tag beam crossings. The cham
bers surround the calorimeters and 
fill a 16-metre diameter, 30 metre 
long, 0.8-tesla superconducting sole
noid. Inside the calorimeters is a 
compact (1.5-m diameter by 3-m 
length) central tracker, where two op
tions are being considered - silicon 
microstrips surrounded by either 
straw tubes or interpolating pad 
chambers. 

Meanwhile, the Solenoidal Detector 
Collaboration (SDC) (March, page 
13) is going through the intensive 
SSC review procedure. 

Geological studies have shown that 
the two major detectors should be 
located on the east side of the 
Collider ring, rather than the west 

The experimental area for the VENUS detector 
at the Japanese KEK Laboratory's TRISTAN 
electron-positron collider with the detector 
temperarily withdrawn, showing the small cy
lindrical cryostats of the new 'mini-beta' super
conducting quadrupoles on either side of the 
area. Further back are the larger cryostats of 
the previous low-beta optics. 

side as had been planned originally. 
There, the floors of the large halls 
would have been too near the shale 
underlying the local chalk. This shale 
expands when decompressed by ex
cavation, and its deflection properties 
are not well known. On the east side, 
the big halls for both major experi
ments can be founded in the chalk. 
Shallower halls for smaller experi
ments can be founded on the west 
side. 

KEK 
More collisions at 
TRISTAN 

The TRISTAN electron-positron 
collider at the Japanese KEK Labora
tory has recently made a quantum 
jump in performance, with the ma
chine's luminosity (a measure of the 
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collision rate) being boosted to 
achieve the promised one inverse 
picobarn per day per experiment at 
58 GeV collision energy. The key fac
tor was successful operation of the 
new 'mini-beta' optics to squeeze the 
beams tighter at the interaction point 
(IP). 

In the previous TRISTAN beam op
tics, the colliding beams were 
focussed with a doublet of normal 
conducting quadrupole magnets, the 
nearest 4.5 metres from the IP. With 
this low-beta' scheme, the highest 
delivered luminosity amounted to 
about 0.4 inverse picobarn per day 
(September/October 1990, page 31). 

While this was sufficient for an initial 
energy scan, deeper physics needed 
something more. The beta function, 
one of the basic parameters of a stor
age ring, determines the beam spot 
size and the depth of focus at the IP. 
To make two crossing beam bunches 
collide as effectively as possible 
(maximum luminosity) beta should be 
as small as possible right at the IP. If 
everything else is OK, this 'mini-beta' 
promises more collisions. 

The mini-beta luminosity improve
ment needed a special supercon
ducting quadrupole design, 1.17 m 
long and providing 70 Tesla/m field 
gradient at 3400 A. It has no iron, al
lowing it to be installed in the strong 
solenoidal magnetic field of the AMY, 
TOPAZ and VENUS detectors, 2.3 m 
from the IP. This distance is a com
promise between luminosity and de
tector requirements. 

Initial problems were encountered 
due to rotational errors in the 
quadrupoles, resulting in intolerable 
vertical-horizontal coupling. Careful 
work was required to rotate the mag
net body inside the cryostat to within 
0.5 mrad and check the result. 

Ironing out this problem revealed 
another at injection beam tuning 
when skew quadrupoles and detector 

No 17 keV neutrino in Japan. The beta-decay 
spectrum of nickel-63 measured by a Japan-
US group using a magnetic spectrometer. 
Above, the data are fitted to a single massless 
neutrino, and below, with a hypothetical 17 
keV neutrino emitted one per cent of the time. 

solenoids were turned on. At this 
stage, happily the SAD computer 
program came to the rescue. SAD 
(Strategic Accelerator Design), writ
ten by KEK accelerator physicists, 
played a decisive role in understand
ing and solving the problems. 

By following the SAD prescription, 
the beams were successfully 
focussed at the IP. The program also 
predicted that the existing skew mag
nets would limit the total current, so 
fresh skew quadrupoles were quickly 
built to fit the bill. 

The result was a further improve
ment in performance. At the end of 
November, just in time for the second 
KEK Topical Conference on Electron-
Positron Collision Physics, TRISTAN 
recorded its highest-ever luminosity -
3.7 x 10 3 1 per sq cm per s and one 
inverse picobarn per day per experi
ment. 

The three detectors (AMY, TOPAZ 
and VENUS) had already been up
graded anticipating such high lumi
nosity runs, and look forward to the 
accelerator specialists supplying 

them with a further twofold increase 
in luminosity. 

but no 17 keV 
neutrino 

In the continuing effort to pin down a 
heavy neutrino at 17 keV, an experi
ment at the Japanese KEK Labora
tory comes in with a 'no' vote. 

Last year John Simpson's new 
beta-ray spectrum analysis at 
Guelph, Canada, again suggested a 
17 keV neutrino mixed at one per 
cent level with the conventional elec
tron-type neutrino. Similar results 
(April 1991, page 9) came in from 
Oxford, Berkeley and Zagreb groups, 
while negative results came from 
several others. With many research
ers bored with endless Standard 
Model conformity, a 17 keV neutrino 
soon became controversial. 

In Japan, a KEK-INS (Tokyo Insti
tute for Nuclear Science) group set 
out to check out this result, forming 
an enlarged Japan-US team. 

The heavy neutrino is suggested by 
a subtle kink at the corresponding 
kinematical threshold (the end-point 
energy minus the nonzero neutrino 
rest-mass energy), together with a 
small difference in the slope well 
above and below it in the beta decay 
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spectrum (the so-called Kuri 
plot). But accurate measurement of 
the slope is hampered by a low en
ergy tail due to electron 

backscattering in the beta source. 
The experiment therefore searched 

for a sudden change in the spectrum 
near the expected threshold, accu

mulating lots of data in a narrow en
ergy region and with good resolution. 

Beta-rays from a nickel-63 source 
with an end-point energy of 66.9 keV 
were energy-analysed by the large 
INS iron-free magnetic spectrometer 
and detected with a proportional 
chamber having 30 independent 
cells. 

This spectrometer had been suc
cessfully used in a previous experi
ment with a thin tritium source to set 
a limit for the mass of the electron-
(anti)neutrino. 

In a series of runs over two months, 
2.4 billion events were collected, dis
tributed over 1800 data points be
tween 40 and 60 keV. The signal-to-
background ratio was as high as 
1000 near the expected threshold en
ergy. 

After careful checks, the results 
show no hint of the distortion in the 
spectrum near 50 keV which a 17 
keV neutrino would produce. 

At the DESY Laboratory, Hamburg, the big 
detectors H1 (3000 tonnes, top) and Zeus 
(3500 tonnes) have been rolled into position 
for the first time in the HERA electron-proton 
collider. With the machine commissioned late 
last year, physicists are hoping soon to have 
their first glimpse of these new physics condi
tions. 
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