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METASTABILITY OF ANTIPROTONS
IN HELIUM MEDIA
Institute for Nuclear Study University of Tokyo
Toshimitsu YAMAZAKI

Recently, negative hadrons such as K=, z~ and p stopped in liquid helium have been
found to be trapped by long-lived metastable states contrary to the usual belief that
they should vanish by nuclear absorption immediately after the exotic-atom formation
The trapping fractions are about 3 very much on the mass. Especially, the case of anti-
protons is spectacular; delayed annihilation continues for 10 wxsec with a major compo-
nent of mean life time of 3 wsec

According to Condo and Russell, the metastability is expected when the negative hadron
X~ forms a neutral atom X He* with a circular orbital of a large principal quantum
number. Recently comprehensive calculation has been carried out on the structure of this
exotic atom

While metastability is expected for an isolated atom, it is hard to understand why
this metastability is not destroyed in dense helium medium. It is thus important to
study this phenomena in other phases of matter. For this purpose experimental studies
are in progress at CERN by using monoenergetic low-energy antiprotons from LEAR which can
be stopped in gas helium.

The metastability of antiprotons can be used fro studies of antiparticle in matter,
a counter part of positron annihilation. Possibility of antihyfrogen formation through

the metastable atom is discussed.
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e =] Carbon Soot to Buckey Balls
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Cgo is the new molecule called buckminsterfullerene with a short name of bucky ball.

An introduction to the discovery, preparation and properties of the molecule will be
given. It is obtained from carbon soot made by an electric discharge between carbon rods.
[t is the most spherical molecule that can be made. The preparation of high quality fcc
crystals by sublimation is described. The compounds A;Cso (A=K, Rb) are superconductors
with interesting properties. The formation of NasCso by ion transport shows that alkali
atoms are at interstitial sites between Cyo molecules. Tubes of carbon atoms with a he-
xagonal surface structure, called bucky tubes, are formed on the carbon electrodes, The

properties and potential applications of Cso Will be presented.
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