LEAR looks ahead

From 19 to 26 January in Tignes
in the French Alps, 180 members
of CERN’s newest physics commu-
nity met to review progress and
discuss plans for the future. These
physicists use the LEAR low ener-
gy antiproton ring which came into
action in 1983 and whose unique
low energy beams have attracted
an unanticipated level of participa-
tion from all over the world.

In February 1984, construction
began for CERN’s new Antiproton
Accumulator (ACOL), which will
complement the present Antipro-
ton Accumulator (AA) ring. ACOL
is designed to provide a tenfold
increase in the rate at which the
precious antiprotons can be col-

lected (6 x 10'C particles per hour).

The Tignes meeting included
reviews of the machine status in
and around LEAR. Roy Billinge
kicked off with a general survey
of CERN’s antiproton facilities, and
Eifion Jones followed up with a
progress report on ACOL. Con-
struction should take a total of 3%
years and installation a further
eight months, so that the machine
in scheduled to be ready in 1987.

Attention then turned to LEAR
itself. Pierre Lefévre covered the
current status of the machine,
while Daniel Simon dealt with the
experimental areas. At the mo-
ment, LEAR experiments are con-
fined to the South Hall at the CERN
Proton Synchrotron (which decel-
erates the antiprotons prior to in-
jection into LEAR). To satisfy the
big interest in LEAR, additional
beamlines could be provided in
the South Hall, and users are hop-
ing to gain a foothold in other ex-
perimental areas.

Dieter Mohl described the tech-
nical aspects of future LEAR op-
tions such as internal targets, co-
rotating beams of negative hydro-
gen ions and antiprotons, colliding
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proton and antiproton beams, and
additional antiproton deceleration,
and followed up with a design for
a superconducting ‘Super-LEAR’.

Other talks covered control and
diagnostic systems, cooling of cir-
culating beams (with illustrations
from other cooling rings) and ideas
for cooling and deceleration of the
extracted beam.

After the daily ration of machine
sessions, attention turned to the
wide variety of physics which has
attracted so many users.

The first physics session was
given over to nucleon-antinucleon
interactions. As well as the import-
ant and still largely unexplored area
of particle-antiparticle annihilations
at low energy, talks covered reson-
ance searches, proton-antiproton
atoms, spin effects, elastic scat-
tering, and the possibility of intro-
ducing the added attraction of anti-
neutrons.

The beam switchyard at CERN’s LEAR Low

Energy Antiproton Ring. Ideas for the future

of the very popular LEAR project were aired
recently at a meeting at Tignes in the French
Alps.
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The spectroscopy session cov-
ered the mesons expected to be
accessible in proton-antiproton
annihilations at LEAR and Super-
LEAR energies. New effects are
observed at LEAR in meson pro-
duction mechanisms from annihi-
lations at rest, but so far there is
no confirmation of ‘baryonium’
states (narrow resonances seen
only in annihilation). Experimental-
ists are keen to dig deeper into
the rich meson gold mine of anni-
hilation, looking for glueballs
{(mesons made of gluons rather
than quarks), hybrid quark/gluon
mesons, and baryonium, using
new detectors and new ap-
proaches (comparison of different
angular momentum states in anni-
hilation at rest, jet targets, polari-
zation experiments, etc.). The re-
cent investigation of charmonium
{charmed quark-antiquark states)
at the ISR using a gas jet target
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gives support to Pietro Dalpiaz’
push for quarkonium spectroscopy
at Super-LEAR energies.

In the sessions on rare decays,
results on the annihilation into an
electron positron pair, and charge-
parity violation and the mysteries
of the neutral kaon system got
plenty of coverage. Here LEAR
could play a vital role in testing

& nbitious new theoretical ideas,
especially with the high intensities
expected with ACOL.

In the antiprotons and nuclei
session, clear results were pre-
sented from exotic atom spectros-

copy, from scattering experiments,

and evidence has been seen for
annihilations of antiprotons both
inside and on the surface of nuclei.
In the ‘new ideas’ sessions, pro-
posals were aired to test the grav-
itational properties of antimatter,
where it is important to check
whether antimatter falls down, or
whether it “falls’ up! Trapping of
extremely low energy (almost sta-
tionary) antiprotons in magnetic
‘bottles’ were discussed, together
with very high precision experi-
ments. The idea of studying pro-
ton-antiproton atoms produced in
flight was aired, and imagination
went as far as considering the pro-

duction and storage of antihydro-
gen (an antiproton nucleus with
an orbital positron) — which would

" be the first example of the produc-

tion of stable neutral antimatter.
The detector session began with
a survey by chief detector guru
Georges Charpak, who claimed
‘the limitations -of particle detectors
are usually not solely intrinsic but
are also determined by the nature
of their interaction with the parti-
cles, the geometry, and the cost.
Very often the advertised limits
are illusory’. The unusual physics
at LEAR is also acting as fertile
ground for detector innovations.

Science transfer for development

by Abdus Salam

The author, who shared the
Nobel Physics Prize in 1979
with Sheldon Glashow and
Steven Weinberg, is founder
and Director of the Inter-
national Centre for Theoreti-
cal Physics in Trieste, Italy.

A native of Pakistan, Abdus
Salam has long advocated
increased Third World parti-
cipation in first rate scientific
research. The article pub-
lished here is extracted from
a fuller text which first ap-
peared in ‘Third World Affairs
1985°, published by the Third
World Foundation for Social
and Economic Studies, Lon--
don.
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Despite the recent realization that
science and technology are the
sustenance and major hope for
economic betterment, the third
world (barring a few countries —
Argentina, Brazil, China, India...)
has taken to science — as distinct
from technology — as only a mar-
ginal activity.

This is also true of the aid-giving
agencies of the richer countries,
of the agencies of the United Na-
tions and also unfortunately of the
scientific communities of the devel-
oped countries which might natu-
rally have been expected to be the
third world scientists’ foremost
allies.

Policy makers, prestigious com-
missions (like the Brandt Commis-
sion), as well as aid-givers, speak

uniformly of problems of technol-
ogy transfer to the developing
countries as if that is all that is
involved. Very few within the de-
veloping world appear to stress
that for long term effectiveness,
technology transfers must always
be accompanied by science trans-
fers; that the science of today is
the technology.

Science transfer is effected by
and to communities of scientists.
Such communities (in developing
countries) need building up to a
critical size in their human re-
sources and infrastructure. This
building up calls for wise science
policies, with long-term commit-
ment, generous patronage, self-
governance and free international
contacts. Further, in our countries,
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