
the Laboratories 

precompression, and a second 
shrink was made to compress this 
structure into the steel yoke of the 
magnet. Less friction was achieved 
between the coils and an attempt 
was made to avoid the outer coil 
bonding to posts. 

The result was much faster t rain
ing of the magnet. The elusive target 
of 5 T was reached after sixteen 
juenches and the field peaked at 

5.1 T, very close to the highest field 
possible according to the 'short 
sample' characteristics of the super
conductor. 

Interestingly, the second of the 
t w o magnets (on which measure
ments were still in progress at the 
t ime of writing) did not have the 
aluminium bands. It began training 
at the same level, but after five or six 
quenches its performance started to 
fall below the levels recorded wi th 
the 'double shrunk' magnet. More 
magnets and more tests are required 
to rub home these results, but it is a 
good omen to have achieved a faster 
training cycle, and to have achieved 
the design field. 

CERN/SACLÀY 
New Cherenkov 
radiation techniques 
Advances in detector techniques 
have to go hand in hand wi th new 
accelerators. Only when the right 
detection techniques have been 
developed can the potential of a new 
machine be fully realized. Wi th the 
LEP electron-positron ring for CERN 
still on the drawing board, at tempts 
are being made to envisage what 
detector packages would be re
quired to do physics under these 
new conditions (see October issue, 
page 291 ). 

Looking back over the progress 
which has been made on the detec
tor front, one of the most significant 
advances came in the late sixties 

when the Charpak team at CERN 
developed multiwire proportional 
chambers and drift chambers. These 
devices soon became the everyday 
tools of particle physics, and were 
quickly adopted by other research 
fields as well. 

To satisfy the demands of modern 
physics experiments, where physi
cists are searching for rarer and rarer 
events amid ever-increasing event 
rates, new techniques are required. 
One of these is the multistep aval
anche chamber, another product of 
the Charpak stable. This is designed 
to reduce problems due to the space 
charge of positive ions and improve 
the detection of rare events amid a 
copious background (see March 
1 9 7 9 issue, page 5). 

One of the first applications of this 
new multistep chamber is for the 
imaging of Cherenkov photons, a 
development not originally foreseen. 
Cherenkov photons emitted in a 
transparent medium by fast charged 
particles can be focused into a ring 
whose radius is a measure of the 
particles' mass and momentum. 
However localization of these pho
tons in the visible wavelength region 
is limited to surfaces of a few tens of 
cm 2 , the maximum size of conven
tional image intensifiers. Localiza
tion over larger surfaces is conceiva
ble using a suitable photosensitive 
gas in a mult iwire chamber, but in 
practice it is difficult to obtain suff i-

Cherenkov ring imaging, as recorded on a 
TV screen monitoring a multistep chamber 
using a new substance, Tetrakis-
dimethylamino-ethylene (TMAE), as 
photosensitive vapour. The large beam spark 
shows TMAE's extreme photosensitivity. 

ciently large gains using chambers 
filled w i th such gases. 

Following pioneer work by Tom 
Ypsilantis, the difficulty has been 
overcome wi th the help of the new 
multistep chambers. A t CERN, Fabio 
Sauli and collaborators have devel
oped a detector w i th a multistep 
preamplification element coupled to 
a triggered spark chamber and 
which can image the Cherenkov ring 
produced by (ultraviolet) photons 
wi th energies above 7.5 eV, the ion
ization potential of triethylamine, 
TEA. Al though maybe too slow for 
present needs, the 'old-fashioned' 
spark imaging method can be used 
for exploratory work, and coupled to 
a TV digitizer, specially developed by 
a team f rom Padua, the patterns can 
be analysed by computer. 

To detect these photons requires a 
suitable photo-ionizable gas, but 
l imitations are encountered because 
most easily ionizable substances 
exist only as solids at room temper
ature. In addition, detector windows 
have to be made of special materials 
which can transmit the short wave
length photons that ionize such sub
stances as TEA. Typically, detector 
w indows have to be constructed of 
calcium fluoride crystals. The manu
facture of large windows, covering 
several square metres, is difficult 
using such materials. 

An alternative photo-ionizable 
substance has been suggested by 



This summer, major modifications have been 
under way in the Fermilab Neutrino Area. 
The target area is being extended to 
accommodate the longer target trains 
necessary for more flexible radiation handling 
and the higher energies that will be available 
later. The target area is visible upstream, 
upper centre. A new primary beam pipe is 
being installed to allow protons to be 
targetted closer to the experimental areas 
for special beams (visible in lower centre 

of photo). Finally 15 000 tons of iron 
shielding taken from the Argonne ZGS, is 
being installed downstream (out of range 
of the camera) to harden the shield so that 
experiments can be done closer to the target. 
The hardened shield will also remove the 
higher energy muons expected in the future. 
The Fermilab Main Building and part of the 
Main Ring can just be seen, top left. 

(Photo Fermilab) 

D. F. Anderson of Los Alamos which 
appears to offer significant advan
tages for this work. Called Tetrakis-
dimethylamino-ethylene (TMAE), it 
was originally developed as a tracer 
material for military use. Its big 
attraction is that it can be readily 
ionized by photons wi th energies as 
low as 5.4 eV. This longer wave
length radiation undergoes reduced 
aberrations and losses in the radiat
ing material. In addition, windows 
can be made of fused silica, much 
easier to work wi th than calcium 
fluoride crystal. 

Preliminary tests using TMAE-
equipped detectors have been made 
at CERN and the results are promis
ing. One disadvantage is that TMAE 
is not an easy material to work wi th 
as it combines aggressively wi th 
oxygen, however if these difficulties 
can be mastered, considerable im
provements in particle identification 
can be expected. 

Large area imaging Cherenkov 
counters using multistep chambers 
wi th a suitable photosensitive gas 
and wi th TV digitization are to be 
constructed by a CERN/Saclay col
laboration for a new experiment at 
Fermilab by a CERN / Columbia / 
Fermilab / Saclay / Stony Brook 
team. This study, for the Meson 
Laboratory, covers the production of 
energetic muon pairs and other par
ticles and is designed wi th Tevatron 
operation in mind. It is hoped to be 
able to identify hadron pairs up to 
about 300 GeV. 

FERMILAB 
Tevatron Workshop 
The Fermilab 1000 GeV Tevatron is 
becoming a reality. Before the initial 
physics programme, the beams and 
the detectors are firmly determined, 
it is important to look closely at the 
important physics questions that 
arise at the higher energies that will 

be available. A Workshop, held at 
Fermilab on 2 4 - 3 1 July, studied the 
physics opportunities offered by the 
Tevatron fixed target programme. 
More than fifty physicists, including 
a dozen theorists, f rom the USA, 
Europe and Asia, participated in the 
Workshop. 

Whenever a new accelerator facil
ity is turned on, there is always the 
chance of discoveries that no one 
has anticipated. Although that is cer

tainly possible at the Tevatron, it is 
considerably less likely today since 
quantum chromodynamics (QCD) 
may be the theory of strong interac
tions and there is a good theory of 
electroweak interactions. Both have 
been formulated and partially tested 
in the Tevatron energy range, and it 
is likely that they will remain valid 
there. One important role of the 
Tevatron programme will be to test 
further these theories. On the other 


