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RUTHERFORD

Concrete magnets

Wrapping up synchrotron magnet coils
posesno small problem. They haveto
beelectrically insulated, both from the
magnet yoke and oneturn of the coil from
another, and theinsulation usually hasto
mechanically hold the coil together. The
electrical insulationisstraightforward but
themechanical stressesare considerable, as
istherisk of destruction by radiation.

I'n thinking about thisproblem, R Sheldon
and G B Stapleton of the Rutherford
L aboratory have proposed anovel method
of magnet construction. It involvesusing
concrete—more precisely castable ceramics
whicharehighly resistant toirradiation—
to“pot” thewholemagnet asan “integral
structure”. Thecoil iswound without any
insulation and assembled onto the magnet
yoke, using spacersto avoid electrical
contact. Assembly isdoneinsideasteel pipe
and concreteispumped in under pressure.

Small magnets (up to 50cm long) have
been built and tested, and haveindicated that
the method givestherequiredinsulation and
retai nsthe necessary tolerancesfollowing
thermal cycling and pulsing. Thisnew
concept holds out the prospect of magnets
which could be cheaper and freefromthe
problemsof radiation damage.
o Compiled fromtextson ppl72—173.

CERN
Development of multiwire

proportional chambers

Quite often, theoreticians, confronted with
some major difficulty, have successfully
gone back 30yearsto look at ideasthat

had been thrown overboard. Butitisrare
that experimentalists go back 30 yearsto
look again at equipment which had become
out-dated. Thisiswhat Charpak and his
colleaguesdid.

Inthe 1930s, ion-chambers, Geiger-Muller
countersand proportional counterswere
vital piecesof equipment in nuclear-physics
research; other typesof detectorshave
sincelargely replaced them. Now the
introduction of micro-electronicsmakesit
possibleto purchase miniature components
for amplification of the signal on a wire for
athousandth of the cost only 10 yearsago,
and the proportional counter ismaking a

comeback inanew array —the“multiwire
proportional chamber” —which has several
features, making it avery useful additionto
thearmoury of particle detectors.

[Therefollowed a masterly account, by
Georges Charpak, of the meticul ous manner
inwhich the best of detector R& D isdone,
finishing with the following remarks.)

At present, we lack sufficient experience
to know what their [multiwire chamberg
limitationsare. Several groupsare
investigating various aspects of the
mechanism of amplification so it may
therefore be expected that information will
very soon beavailablefor work onlarge
units. Already, certain applicationsare
being actively studied where proportional
chamberscan probably play avery useful
part: inlow-energy nuclear physicsinthe
focal planes of spectrometersand, maybe,
inmedical physicsfor constructing large
surface detectorswhich measure the spatial
distribution of X-raysemitted by radioactive
elementsin human organs.

o Compiled fromtextson ppl74—176.

Russell Schweickart climbsout of the
Apollo 9 capsule at the end of the mission.
(Image credit: NASA.)

Schweickart was L unar Module pilot
of the Apollo 9 mission. Hewaslaunched
into spaceon 3 Marchto carry out, in Earth
orbit, aseriesof testson the Lunar Excursion
Module, the small spacecraft which hasto
separate from the parent capsulewhenin
lunar orbit to carry two astronauts down to
the surface of themoon and back. During
the flight, the techniques of transferring
men from the command moduleto the lunar
module, the separation of thetwo craft and
their “docking” were successfully tested.
Thesetestswererepeated in lunar orbit
during the Apollo 10 flight and all is now
ready for the historic Apollo 11 mission due
to be launched on 16 July for the first landing
of man on the moon on 20 July.
o Compiledfromtextson pl77.

SPACEFLIGHT

Watch this space

On4 June, Russall L Schweickart cameto
CERN totalk on* TheFlight of Apollo9
and the Future of Space Exploration”. Itis
estimated that about 1250 people cameto
CERN that night to hear the astronaut (in
theMain Auditorium, and elsewherevia
closed-circuit TV) and afurther 1250 saw
projections of the film, Apollo 9, onthe
following two days.

Compiler’s Note
These three stories heralded three breakthroughs.

The Large Electron-Positron collider was the first accelerator to
use concrete magnets. With conventional magnets unaffordable,
3392 concrete dipoles were installed for half of the cost.

The first moonwalk was on 23 July 1969. Now the Moon is a potential
training ground for astronauts preparing for Mars landings.

The Charpak genie was out of the bottle when his multiwire
proportional chamber and subsequent developments launched the era
of fully electronic particle detection. In an early example of knowledge
transfer, the increased recording speeds allowed faster scanning and
lower body doses in diagnostic tools for nuclear medicine.
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