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Diffraction-like dip in seen 200 GeV negative 
pion on proton interactions at Fermilab by 
an Arizona/Cornell/Fermilab/San Diego 
collaboration. This is the first time that 
such an effect has been seen in pion elastic 
scattering. The result was announced at 
the recent Lisbon conference (see 
September issue, page 287). 

and end restraints to prevent longitu
dinal motion. 

The first magnet was built and 
tested in six and a half months and its 
performance exceeded the most op
timistic expectations. A t 4.5 K it 
reached 5.35 T on the first quench 
and stayed at that value on all subse
quent quenches (showing no 'train
ing'). It could be ramped at 120 A / s 
without any noticeable effects; in 
particular, there was no measurable 
degradation of field quality due to 
eddy currents. When cooled to 3.8 K 
(the operating temperature for ISA-
BELLE), all quenches occurred at 
5.85 T, while at 4.8 K the corres
ponding maximum was 5.1 T. This is 
a strong indication that the magnet 
has reached the short sample limit 
and, in fact, the values agree well 
with prediction within errors. The 
magnet was able to absorb its own 
energy without damage and calcula
tions based on its performance indi
cate that even a magnet three times 
as long should be self-protecting. 

A second magnet was ready for 
testing four weeks later and behaved 
almost as spectacularly as the first. It 
reached 5.08 T on the first quench at 
4.5 K and all subsequent ones were 
at 5.35 T. In all other respects its 
performance matched that of the 
first magnet. However, the second 
magnet contained a sextupole trim 
coil which was operated at twice its 
design current (70 per cent of short 
sample) wi th no quenches and wi th 
negligible effect on the dipole coil 
quench current. It will thus be able to 
correct saturation-induced effects at 
high fields. Destructive testing will 
be done soon to determine the max
imum amount of energy it is able to 
absorb. 

The field quality of these magnets 
does not yet meet ISABELLE speci
fications but is close. The multipole 
moments were predicted f rom the 
amount of shimming needed to 

achieve the right prestress and 
matched the field measurements. 
The thickness of the cable was not 
well controlled during manufacture 
(it varied by as much as 2 per cent), 
while in the present Fermilab mag
nets it is kept constant within 0.2 per 
cent. It is therefore expected that 
wi th good cable the field quality re
quired for ISABELLE will be easily 
met. An additional bonus is that this 
cable has a higher current carrying 
capacity and the expected maximum 
field at 3.8 K is 6.3 T. 

These new magnets are a substan
tial step forward. A magnet capable 
of meeting the ISABELLE goals of 
400 GeV on 400 GeV protons wi th 
high luminosity seems to be within 
reach. By December the first full-
length magnet will be tested and, 
barring unforeseen difficulties, six 
more full length magnets and a pre-
production magnet will have been 
tested by March of next year. If the 

remarkable performance is repeated 
in the longer magnets as expected, it 
is fair to say that the major technical 
difficulties plaguing the ISABELLE 
project will have been overcome. 

FERMILAB _ 

Transatlantic 
cooperation on cold 
detectors 
A recent series of tests in the ME 
beam at Fermilab has shown that sol
id neon, frozen from a mixture o1 
neon and hydrogen, can act as a par
ticle detector. This is a further step ir 
the development of an 'electromag
netic calorimeter' which could be 
mounted inside the liquid of the 1E 
foot bubble chamber at Fermilab oi 
the BEBC bubble chamber at CERN 
Such a calorimeter would be a multi 
layer sandwich of thin lead plates 
and thin layers of frozen neon oi 
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A view of the chamber used in the recent 
tests at Fermilab of a solid neon ion 
chamber working from neon-helium 
mixtures. 
(The scale is in inches.) 

(Photo Fermilab) 

argon. A photon or electron pro
duces a shower of electrons which 
ionize the solid giving a measurable 
pulse of charge on the high voltage 
electrodes. 

Similar calorimeters using liquid ar
gon were pioneered by a Brook-
haven/CERN collaboration and have 
been used extensively in the past ten 
years. The problem is that argon 
freezes at bubble chamber tempera
tures and that electrons do not move 
freely in liquid neon. A series of tests 
has been going on for some years 
wi th physicists f rom University Col
lege London, CERN and Ecole Poly-
technique working first at CERN and 
then at Saclay. These tests showed 
that solid argon and solid neon give 
identical pulse height spectra to li
quid argon in small test ceils. 

Bubble chamber engineers prefer 
the idea of a solid neon calorimeter to 
a solid argon calorimeter because it 
would be easier to fill and to freeze. 
But neon is much more expensive 
than argon, unless the large existing 
stocks of neon-hydrogen mixtures 
could be used. Both Fermilab and 
CERN have ample neon-hydrogen 
mixture to fill their bubble chambers 
(a great deal more than would be 
needed for a calorimeter). A small 
cell was built at Fermilab to test gas 
mixtures (five plates 2 mm apart, 
6 cm x 5 cm with t w o high voltage 
and three ground electrodes). It was 
mounted in a stainless steel box and 
fi t ted with coils through which liquid 
helium was passed to condense and 
freeze the argon or neon-hydrogen. 
Mixtures of 3.1 per cent hydrogen in 
neon and 7.3 per cent hydrogen in 
neon were used. In both cases the 
solid gave clear pulses wi th a pulse 

At one of the more relaxed events during 
the Summer School on accelerators held 
at Fermilab — left are School organizers 
Russ Huson (extreme left) and Mel Month. 
Right is former Berkeley Director Andy 
Sessler. 

(Photo Fermilab) 

height spectrum closely comparable 
to that seen last year at Saclay. 

Another interesting result f rom the 
tests came when a filling of liquid 
argon proved to be insensitive. This 
is a frequent problem with liquid ar
gon calorimeters and is usually 
caused by contamination by a few 
parts per million of oxygen. When 
the same filling was frozen, howev
er, clear pulses were seen. A t first 
sight this suggests that liquid argon 
calorimeters would be better if they 
were frozen. 

However, the 1980 tests showed 
that this could only be true if the par
ticle flux is less than a few hundred 
per square centimeter per second. 
Some existing calorimeters sit in 
much richer beams than this but 
many do not and it only needs a little 
extra f low of liquid nitrogen to freeze 
argon. Perhaps someone will try it? 

The next tests will be back at CERN 
in the near future. A prototype calo-

rimeter is being built rather than a 
small test cell and the BEBC group of 
University College London /Brussels 
/ Bari / Tufts / Illinois Institute of 
Technology will be collaborators 
wi th CERN to study its perfor
mance. 

Since the 15-foot chamber at Fer
milab will probably be run next at 
Tevatron energies it seems likely 
that the first use of a solid neon or 
argon calorimeter would be in BEBC, 
assuming that the tests this autumn 
are successful and that any subse
quent physics proposals are ap
proved. 

Accelerator Summer 
School 
Fermilab was host to a new kind of 
summer school on high energy parti
cle accelerators f rom 13-24 July. Its 
main purpose was to attract young 
scientists to become knowledgeable 
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Unusual view of the 'Plastic Ball' — a new 
detector in operation at the Berkeley Bevala 
to study nuclear reactions. 

(Photo LBL) 

in accelerator physics and to be rea
dy to work in the field. 

This purpose emerged partly in 
response to the recommendations of 
the subpanel of the High Energy Phy
sics Advisory Panel (HEPAP), 
chaired by Maury Tigner, which ex
amined the present state of research 
and development in accelerator phy
sics in the US (see July/August 1980 
issue, page 203). The restraints of 
money and manpower in recent 
years have led to a reduction of re
search and development to what is 
regarded as a critical level. The same 
is recognized to be true in Europe. 
Unfortunately this is happening at a 
time when theory is calling for exper
imental verifications at still higher en
ergies and when current accelerator 
'know-how' is hitting technical and 
financial limits. New ideas must be 
pursued to extend knowledge of the 
behaviour of matter. 

The School had lectures ranging 
from the basic concepts of accelera
tor physics to the present frontiers, 
wi th topics such as laser accelera
tion and collective field acceleration. 
Over 150 scientists attended and it is 
hoped that the spreading of educa
tion in accelerator physics will help in 
the quest for new ideas and in the 
pursuit of existing ones. 

BERKELEY 
Heavy Ion Study 
More than 160 scientists f rom the 
United States, Europe and Japan at
tended the 5th High Energy Heavy 
Ion Study at the Lawrence Berkeley 
Laboratory on 18-22 May. Enthu
siasm for this relatively new field of 
research kept interest high through
out the lengthy programme of 
talks. 

Wi th the exception of the first 
Ultra-Relativistic Heavy Ion Work
shop held in 1979, previous Studies 

in the series have concentrated on 
Bevalac energies (1 to 2 GeV/nu-
cleon). Because of the increasing in
terest in both lower energy heavy ion 
physics (for example, at the Michigan 
State superconducting cyclotron in 
the US and GANIL in France) and 
higher energy research (for example 
the recent successful alpha-alpha 
collisions at the CERN ISR), the ener
gy range for this meeting was broad
ened from 20 MeV/nucleon to the 
highest energy cosmic ray colli
sions. 

Discussions of the physics at Be
valac energies demonstrated new 
experimental and theoretical sophis
tication. Single particle inclusive 
spectra, although clearly still valua
ble as samplers of reaction mecha
nisms, are giving way to multi-parti
cle studies thanks to devices like the 
streamer chamber or the GSI/LBL 
Plastic Ball/Plastic Wal l , in which one 
sees essentially all of the emitted 

charged fragments. Even at 1 to , 
GeV/nucleon, the multiplicities c 
particles in a given event can easil 
exceed a hundred. 

On the theoretical side, the role c 
entropy in such collisions was des 
cribed by G. Bertsch and H. Stocker 
In addition, a comprehensive discus 
sion of the roles of microscopic (cas 
cade calculations, few particle e1 
fects) versus macroscopic (fluid dy 
namics) models was presented by J 
Knoll and others. It is becoming clea 
that experimentalists must carefull1 

pick the regions of phase space tha 
they study to avoid signals tha 
would otherwise mask the physic: 
of interest. 

In a talk on multiparticle observ 
ables, R. Stock predicted that th< 
high energy heavy ion communis 
will be leaning heavily on high energy 
physics for such analytic concepts a: 
thrust and sphericity to shed furthe 
light on nucleus-nucleus collisions. 
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