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needed to close the algebra.'® It seems that in-
troducing the notion of a supersymmetric covari-
ant derivative!! simplifies the formulation of the
theory. It would be interesting to see whether
our theory can be obtained from the Nath-Arno-
witt superspace approach'? or from the Zumino
non-Riemannian geometry.'?

Details of this work will be published elsewhere.
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The reaction pp — 27 with polarized targets exhibits asymmetry. From this we extract

the intrinsic parity of the antiproton.

With the availability of intense antiproton beams
and polarized targets we are now in a position to
investigate fundamental properties of antiprotons.
In particular, we would like to raise the question
of the experimental determination of the parity of
the antiproton. On general theoretical grounds
one would expect this parity to be such that a pp
state with orbital momentum L has a parity
(=1)£*', If the proton is described by a local
relativistic field which transforms in a local
manner under both Poincaré and space inversion
transformations, then the p parity is opposite
that to the proton."? This is most easily seen in

terms of the asymptotic proton field which con-
tains annihilation operators for the proton and
creation operators for the antiproton. This re-
quirement of quantum field theory transcends the
minimum requirement of relativistic invariance,
since it is not possible to transform particles
into antiparticles by a real Lorentz transforma-
tion.

At the present time the true nature of the pro-
ton is not known. Many imaginative models of an
extended nature are under intense investigation
at the present time. It will be important for such
models?® to know whether the intrinsic parity (n)
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is the accepted one. We show in this Letter that
existing and forthcoming experimental results
can be used to extract directly the antiproton
parity.

Consider pp annihilation into 7*7°, We assume
the CP transformation properties of the initial
and final states to be the same .as those given by,
e.g., the local field theory,** except for the fact
that the intrinsic parity of the antiproton, is al-
lowed a priori to be either -1 or +1. Then the
CP of the initial state with® spin s is n(-1)°, and
the CP of the final state is even. For the latter,
we have made use of the assumption that the par-
ities of 7* and 7~ are the same, which can be
justified from the observed decay of f° - 27° and
77~ with the proper I-spin branching ratio of 3.
Thus the conservation of CP in strong interac-
tions leads to the following important conclu-
sions: For n=-1, only the triplet pp spin states
contribute, whereas, for n=+1, only singlet pp
states contribute.

In experiments with polarized targets, asym-
metries in the differential cross sections be-
tween the polarizations of target proton normal
to and antinormal to the scattering plane are
measured.® From rotational invariance and con-
servation of parity for strong interactions, one
finds that such asymmetries can only result from
the interference between pp states with s,=0 and
those with s,=+ 1 where z is taken to be along the
beam direction. This interference is possible
only among the triplet states corresponding to
the n=-1 case, but not among the singlet states,
which correspond to the n=+1 case. Consequent-
ly, observation of asymmetry in pp —n"7" is an
unambiguous proof that the antiproton has a nega-
tive parity.

Erlich ef al.® have observed the reaction pp
~7"71* from polarized targets and reported non-
zero asymmetry. A similar high-statistics ex-
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periment has also been performed at CERN,
where again nonzero asymmetries have been ob-
served.” On the basis of these experiments we
conclude that the antiproton intrinsic parity is
negative. To our knowledge this is the first ex-
plicit observation that the intrinsic parity of anti-
proton is experimentally confirmed to be that ex-
pected from general field theory arguments.
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