
Assembly of the high field quadrupole at 
CERN which has a filamentary niobium-tin 
superconductor. In the picture, heated 
aluminium rings are being put in place to 
shrink fit over iron half rings, producing a 
well stressed magnet. The quadrupole 
configuration of the inside coil windings can 
just about be distinguished. 

(Photo CERN 156.01.81) 

able to cast a vote. It is hoped that 
the decision making processes wil! 
be sufficiently far advanced by the 
Autumn to enable their votes to be 
made known at a special session of 
the Council in October. 

An important element in these 
discussions is the level at which the 
CERN budget would be sustained 
during the construction period. It has 
been accepted that LEP could be 
considered as part of the basic pro
gramme of CERN and the construc
tion money would be found within 
the annual CERN budgets (involving 
the closing down or restriction of 
some of the existing programmes). 
To confront such a major project as 
LEP, it is realized that CERN would 
need to have some confidence in the 
budgets it would be accorded over 
the coming years. 

For this reason the traditional 
'Bannier procedure' for arriving at 
CERN budgets would be extended 
so that the budget level accorded in 
the first year of construction would 
be sustained for five years unless a 
two-thirds majority of the Member 
States voted for a reduction. (Any 
increase would require a unanimous 
vote.) In the hope that it will be 
possible to begin LEP next year, the 
budget for 1 982 is therefore of par
ticular importance. At the June ses
sion, the Member States were not 
yet in agreement on the figure to be 
adopted and this also will be left until 
the proposed October session. 

High field 
superconducting 
quadrupole 
Niobium-tin has already demon
strated its usefulness as a possible 
superconductor for high field mag
nets for future accelerators. At 
CERN, for example, a small solenoid 
containing fine niobium-tin fila-
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ments attained a field well in excess 
of 8 T (see November 1978 issue, 
page 396). However solenoids are 
one of the simplest magnet configu
ration to produce with brittle mate
rial. Now this work has been taken a 
stage further with the successful 
testing of the more complicated con
figuration of a quadrupole by the 
small team led by A. Asner. The 
quadrupole is about 1 m long with an 
inner warm bore of 10 cm. It has a 
filamentary niobium-tin 1.1 x 2.2 
mm 2 cable produced by the Va-
cuumschmelze firm in Germany 
using the technique described in the 
November 1 978 article. The magnet 
was tested at the beginning of June : 
a current of 1 kA was reached at the 
first quench increasing to 1.1 kA 
after four quenches. This confirms 
previous experience of little training 
with niobium-tin superconductor. 
The highest field was 7.5 T with a 
useful field gradient of 69 T/m, The 

current density (averaged over the 
whole insulated cable, not just the 
superconductor) was 300 A pei 
mm 2 . 

The resultant 'wind, react anc 
impregnate' technology looks prom
ising and encouraging. It proved pos 
sible with coils of quadrupole confi 
guration to retain the brittle materia 
with its quartz insulation in gooc 
shape with high geometrical preci 
sion while swinging the temperatun 
from the niobium-tin reaction tern 
perature of 1000 K to the magne 
operating temperature of 4 K. Th< 
non-trivial problems of connection 
to the niobium-tin are also solved. 

It looks like one route which coul' 
lead to the high field magnets (8 t 
10 T) of the future and it would b 
interesting now to move to the mor 
difficult dipole magnet configura 
tion. However before such a ste 
could be considered a lot of desig 
work would be needed, for examph 
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Candidate charm production and subsequent 
decay as recorded by the 20 cm LEBC bubble 
chamber at CERN, 

to deal wi th such problems as han
dling stored energies as high as 1 
Megajoule per m, and extracting 
them at voltages the epoxy impreg
nated quartz insulation wil l safely 
withstand. 

Big things from little 
bubble chambers 
Not that long ago, bubble chambers 
were out of fashion. Bubble chamber 
development appeared to have 
slowed down and the only idea 
seemed to be to equip powerful big 
chambers wi th additional electronic 
detectors to extend their capabili
ties. Many bubble chamber phys
icists decided the t ime had come to 
reeducate themselves in counter 
techniques. 

However in a relatively short t ime, 
physics has seen the emergence of 
the small custom-built bubble cham
ber. Exploiting state-of-the-art high 

resolution optical techniques, these 
mini detectors now provide one of 
the best available tools for studying 
rare particles wi th short lifetimes. 
This was particularly evident in the 
new results on the lifetimes of 
charmed particles presented at the 
Lisbon conference (see page 286) . 

In 1 9 7 7 , Colin Fisherfrom Ruther
ford proposed the use of a small 
bubble chamber to look at charmed 
particles. Experience wi th track-sen
sitive targets in large bubble cham
bers had made possible the con
struction of 'clean' chambers wi th 
no spurious boiling. Optically, the 
new development required the pho
tography of small (typically 50 
micron) bubbles at high density (say 
60 bubbles per cm). Such resolution 
can only be obtained at the expense 
of a reduction in the depth of field. 

This led to the construction of 
LEBC, of diameter 20 cm and using 
liquid hydrogen, and BIBC, just 6.5 
cm in diameter and filled w i th a 
heavy liquid (see April 1 9 8 0 issue, 
page 58). However wi thout addi
tional spectrometry and particle 
identification, such detectors cannot 
by themselves identify charmed par
ticles and measure their lifetimes. 

At CERN, LEBC was used as the 
vertex detector in the initial stage of 
the European Hybrid Spectrometer 
(see March issue, page 81), while a 
Berne/Munich collaboration used 
BIBC placed upstream of the 
streamer chamber and associated 
spectrometer of the NA5 experi
ment. 

These far-sighted developments 
are paying off. After many years of 
swinging to and fro on the tide of 
experimental statistics, charmed 
particle lifetimes are now beginning 
to f irm up. 

The other new weapon in the bub
ble chamber armoury is holography 
(see January/February issue, page 
14). At CER N, an experiment is to be 

carried out using a 12 cm holograph
ic high resolution hydrogen cham
ber (HOLEBC), operating at 50 Hz, 
wi th the EHS spectrometer. As in the 
previous study using LEBC, a simple 
interaction trigger wil l be used for 
the bubble chamber laser and 
camera, w i th no attempt being made 
to select charm candidates on-line. 
Rather than accumulating good sta
tistics on charm (or other heavy 
flavour) decays (there is as yet little 
experience of scanning large num
bers of holograms), the initial objec
tive of this experiment is to gain 
experience in using this new tech
nique. 

Another new CERN experiment 
wi l l use a 1 0 cm heavy liquid bubble 
chamber (H0BC) running at 25 Hz. 
This wil l make use of an on-line 
trigger f rom a muon detector in order 
to enrich the fraction of events con
taining charm and other heavy f la
vours. However the use of this muon 
filter (based on the old Gargamelle 
external muon identifier), containing 
a thick i ron/ tungsten shield, makes 
additional downstream spectros
copy difficult. 

Thanks to modern technology, the 
bubble chamber seems to have 
bounced back, and future experi
ments could, well see a lot more of 
these small 'disposable' detectors. 

Lasers and chambers 
Nitrogen lasers, radiating at 337 nm, 
have been developed at CERN wi th 
the aim of producing intense subna-
nosecond light pulses wi th small 
beam divergence and cross-section. 
The light beam ionizes the typical 
gas mixtures used in drift and 
streamer chambers wi th ionization 
densities similar to those created by 
minimum ionizing particles. Multiple 
photon excitation is believed to be 
responsible for this effect but the 
molecules involved (probably impu-
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