Last mondh a1 CERN



NW4 {Aom abroad

National Synchrotron Study Group formed in France

" Whilst the existing machines throughout the world have
led to the discovery of many more phenomena than could
have been imagined in the realm of the so-called ‘ element-
ary partficles’, fundamental research requires ever higher
enetgies so as to be able to probe ever further into the
physics of the infinitely small ; to uncover the structure that
might exist and the laws that are obeyed in the very heart
of these particles. Since the design and construction of a
large accelerator takes some six to eight years, French
physicists believe that it is now time to begin the study
of a large national accelerator, which they think should
produce energies of sixty-thousand-million electronvolts
(60 GeV).

Advised by its Commiftee for Large Accelerators, the
Office of the Delegate-General for Scientific Research has
requested the Commissariat & I'Energie Atomique (Afomic
Energy Commission) to underfake such a study, and a

research agreement has been concluded to that effect,
receiving the approval of the Minister of State for Scientific
Research and Atomic and Space Questions on 9 July last,

To carry out the fask thus assigned to it, the Commissariat
& I'Energie Atomique has set up under its Physics Directorate
a ' Groupement d'Etudes du Synchrofron National " (Natio-
nal Synchrotron Study Group), which has already stfarted
work. The study group will be able to call upon valuable
outside assistance, notfably from high-energy laboratories
independent of the Commissariat and from the National
Geographic Instifufe, on quesfions of geodesy. If aims fo
produce a report, fogether with a preliminary design, in
the shortest possible time, so that the Government can be
in full possession of the facts to enable it to decide whether
the project for the construction of the large machine should
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be included in the next quinquennial plan.’

Extract translated from the ‘ Notes d’Information’ of the Commissariat & I'Energie Atomique, 15 Oct. - 1 Nov. 1963. -
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periodic records by operating conti-
nuously for three weeks instead of iwo.
Actual running time was from 2 p.m.
on Wednesday 4 December until 6 a.m.
on Sunday 22 December, and for most
of this period the Saclay/Ecole Poly-
fechnique 81-cm hydrogen bubble
chamber was also in operation, in the
m3 beam in the South hall. The beam
was adjusted o give in furn antiprotons
of momentum 5.7 GeV/c, positive kaons
of 3 GeV/c and 3.5 GeV/c, and negative
kaons of 3 GeV/c. Allogether some
480 000 photographs were obtained to
study the interactions of these various
parficles with the protons of the liquid
hydrogen.

It is of interest fo note here that
during 1963 some 2.5 million bubble-
chamber photographs (each consisting
of three stereoscopic views of the same
event) were obtained at CERN. This
brings the total fo more than six million
since  work with bubble chambers
started here in 1960.

In the fourth week of January, there
were altogether nine experimenis in
various stages of operation around the
synchrotfron, the highest number so far
achieved. The machine was run to give
a final proton momentum of 18.1 GeV/c,
with one pulse every iwo seconds and a
‘flat top ' (during which the protons
circulate with their final energy) of
300 milliseconds. Four targets were in
use : some 65 per cent. of the protons
in each pulse struck target no. 1, and
in every fourth pulse the remaining
35 per cent. struck target Mé0, on the
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special target assembly fitted between
the poles of one of the synchrotron
magnets ; in the remaining three out of
four pulses, 25 per cent. of the total
beam struck target no. 6 in the South
area, and 10 per cenf. target no. 61, in
the East area.

From target no. 1, four beams pro-
vided secondary particles for five expe-
riments in the South hall. Of these, the
g1 beam (pions) was used for the
confinued investigation of the beta
decay of the lambda particle. The mj3
beam (shortened by the removal of one
electrostatic separator) was set to give
anfiprotons for a development of the
former ‘Papep’ experiment, now de-
signed to detect pairs of muons as well
as electrons from antiproton annihilation
and therefore renamed ’'Paplep’ (pro-
ton-antiproton annihilation info lepton
pairs). Stretching right across the hall
was the dys beam, being used again for
the experiment on the production of
gamma rays in the ‘peripheral’ colli-
sions of pions with profons, and ifs
extension, dqsa, for tests on the possibility
of indirectly detecting and identifying
neutral particles by means of spark
chambers in the magnet from the Wil-
son cloud chamber. The s3 beam was
used by the emulsion group for fests on
track distortion in folded emulsions at
iow temperatures. Target no. 6 marked
the beginning of a pion beam in the
North experimental hall, in use for a
new experiment set up fo search for a
possible ' diproton’, formed in the inter-
action of a pion with a deuteron.

In the East area, larget no. M60 was
producing particles for the o4 beam,
serving the 81-cm hydrogen bubble

chamber which had been iransterred to
the East hall, near the bubble chamber
building. The o4 beam is, in fact, a
branch of the long o0, beam, now
containing three of CERN's {0-melre
electrostatic separators, which was set
up for experiments with the British
150-cm bubble chamber. Owing to a
number of ‘teething troubles’, this
chamber was still not able to start expe-
riments in January, so the Saclay cham-
ber was moved in to take its place in
the schedule. At the end of the month,
photographs of 8-GeV/c positive pions
and 10-GeV/c protons were taken for
the ‘High-energy collaboration’ (Aachen,
Berlin, Cambridge, CERN, Hamburg,
Krakow, Prague, Stockholm, Vienna and
Warsaw). Also from the Mé60 target, a
monitor beam (61) was being used '
preliminary tests for an experiment on
the charge exchange of pions. Target
no. 61 provided scattered protons for
the cg beam, to test apparatus being
set up to measure proton-profon scaiter-
ing at small angles.

At the synchro-cyclotron, the Christ-
mas shutdown, beginning at 7 a.m. on
23 December, was continued through
January and into February. During this
time the work was mainly concerned
with preparations for the installation of
the polarized proton source later this
year. A great deal of the cabling for
the accelerator was renewed and some
modifications were made to the vacuum
system. The supporting straps for the
tuning fork (which controls the frequency
of the oscillatory accelerating voltage)
were also renewed. We hope to give
further details in the next issue of
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