CERN News

Tracks in BEBC

During the night of 3-4 March, the
first photographs of charged particle
tracks were taken in the 3.7 m European
bubble chamber, BEBC. At the time
of writing, tests are continuing but all
the major components have already
been taken through their paces very
successfully. Work has started on
optimizing chamber performance and
photograph quality.

The present series of tests began
mid-January with the cool-down of
the huge superconducting magnet.
The chamber was not at that time
filled with hydrogen so that the
operators could master one system at
a time. The cool-down was done
slowly over nine days to avoid thermal
stresses which could damage the
magnet cryostats. The helium refrige-
rator, where trouble had been expe-
rienced earlier, worked well. The
cryostats were filled with 20 000 | of

Charged particle tracks recorded for

the first time in the 3.7 m European
bubble chamber, BEBC, at the
beginning of March. In this
photograph of part of the chamber
volume a beam of positive particles
of energy about 6 GeV arrives from
the top and several interactions can
be seen. Note that the chamber
uses bright field illumination, the
walls being lined with Scotchlite.
With a large chamber volume,
cosmic ray particles are also likely
to be recorded. The heavy track

on the left and the track of low
bubble density crossing the
photograph are cosmic rays passing

with the operation of the pressure
system. The central black mark
is a vapour pressure monitor and

other marks are from boiling at seams

on the Scotchlite which will be
cured.
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liquid helium and, when operating
temperatures were reached, current
was fed to the superconductor in-
creasing in steps towards the design
level. This enabled safety devices and
instrumentation to be checked pro-
gressively. The optical and expansion
systems were also operated so as to
detect any effects due to the fringe
field of the magnet. Small effects were
noticed as peak field was approached
but they can be cured fairly straight-
forwardly by extra magnetic shielding.

On 24 February, the current fed to
the coils reached 5 kA and the ma-
gnetic field in the useful volume of the
chamber climbed to 3.1 T. This current
corresponds to 550 MJ of stored
energy. A map of the field was taken
(as at each current level on the way
up) using 180 Hall probes linked to
a computer. These give a relative
precision of 0.05 %; absolute calibra-
tion using a nuclear magnet resonance
probe will be done later. The effect of

frozen flux fields (the superconductor
is not of the ‘intrinsically stable’ type)
was observed but the magnet has not
yet been powered for long enough at
one stretch to measure their long term
effects.

Helium was then drained from the
magnet cryostats (but the magnet was
kept cold) while attention switched
to filling the chamber with hydrogen.
The chamber was cooled in three days
and, on 3 March, 38 000 | of hydrogen
were pumped in without problem.
Expansion tests began and as soon as
sensitive conditions (correct temper-
ature, pressure and piston stroke)
were established, tracks were photo-
graphed. A beam of particles was
available from the proton synchrotron
— not yet a tidy beam but adequate
to make the observation of tracks
possible. The track quality was good
from the beginning and distortions
due to turbulence were quickly elimi-
nated.
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