
mass of the antiproton down to a 
few parts in a hundred million. 
These techniques have consider
able potential for new precision 
measurements. 

A t the Cogne meeting, both the 
current LEAR programme and fu
ture ideas were examined. The ma
chine was thought to have an inter
esting physics potential for the 
next three years at least, wi th three 
broad avenues of interest - meson 
spectroscopy (with the Crystal Bar
rel, Jetset and Obelix second-gen
eration experiments prominent); 
the violation of CP symmetry 
(where the CP-LEAR study is set to 
make valuable contributions); and 
the unique high precision experi
ments at ultra-low energies. Con
tinuation into and beyond 1994 will 
depend on the results of the ongo
ing programme, and the situation 
should be reconsidered in about 
t w o years. 

Recent measurements f rom 
CERN and Fermilab on CP symme
try violation in the neutral kaon 
sector have revived interest in this 
physics and the lambda polarization 
f rom the PS 185 experiment offers 
a prospect of studying CP violation 
in lambda decays. However the 
feasibility of such an experiment, 
which would need to amass sev
eral billion proton-antiproton annihi
lations into lambda-antilambda 
pairs, needs to be looked at. 

Another appealing option for the 
medium-term future is construction 
of an inexpensive facility dedicated 
to producing very slow antiprotons 
for high precision atomic physics 
experiments, such as the manufac
ture and spectroscopy of antihy-
drogen atoms. 

SuperLEAR, a new idea wi th su
perconducting bending magnets 
and gas-jet targets, has attractions 
for extending meson spectroscopy 
beyond the current LEAR and Fer

milab ceilings. In particular, the 
search for charmed 'hybrid' states 
(containing a charmed quark-anti
quark pair and a gluon) looks prom
ising because the charm spectrum 
is already well understood and any 
additional state will be easy to 
identify. However the physics case 
for such a machine is premature 
and the situation will be reviewed 
in t w o years when more spectros
copy data has appeared from LEAR 
and Fermilab. 

ARGONNE/ 
NOVOSIBIRSK 
Storing polarized 
deuterons 
Promising new results come f rom a 
collaboration between the Institute 
of Physics, Novosibirsk, and the 
US Argonne Laboratory, initiated in 
1988 to look at the possibilities for 
using polarized (spin oriented) gas 
targets in high current electron 
storage rings, the object being to 
maximize target polarization levels. 

Using a polarized deuterium gas 
target in the 2 GeV VEPP-3 elec
tron ring at Novosibirsk, the tensor 
analysing power (a measure of the 
electron-deuteron scattering for 
deuterons with the appropriate 
spin-orientation) up to momentum 
transfers of 3 inverse fermis has 
been measured by the two groups, 
led by S. Popov at INP and R. Holt 
at Argonne. 

The success of this experiment 
shows the feasibility of using a 
storage cell - an open-ended tube 
coaxial wi th the electron beam -
for getting more polarized deuter
ium atoms in an electron storage 
ring. 

The storage cell, manufactured 
at Argonne, increased the effective 

total target thickness fifteenfold 
compared wi th a conventional po
larized jet target. The target polari
zation was 60 per cent. 

A depolarizing effect arising 
from the intense time-dependent 
magnetic field created by the elec
tron beam pulses was minimized 
by placing th$ target in a 1-kgauss 
magnetic field. 

Following this success, a new 
target cell is being constructed 
which should increase effective 
thickness by a factor of 90 over a 
conventional polarized jet target, 
and extend the results to higher 
momentum transfers. 

Apart f rom advancing the tech
niques of spin physics, this work 
probes the electromagnetic struc
ture of the deuteron, the simplest 
nucleus, where polarization 
measurements provide deeper in
sights. 

Polarized hydrogen atoms have 
been stored in cells before, but thi< 
work exploits the technique for ex
periments at a storage ring. New 
ideas have also been tabled for in
ternal polarized targets in storage 
rings at DESY and at CERN. 

Elastic electron scattering from (tensor-)po-
larized deuterons against momentum trans
fer (horizontal axis), with new results from a 
Novosibirsk/Argonne collaboration reaching 
out towards the dip suggested by theoreti
cal models (curves). 
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