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It is shown, using an angular momentum argument, that the asymmetry observed in pp —@tw~ with
polarized targets confirms the expected negative intrinsic parity and negative exchange phase of the pp state.

A recent letter by Kalogeropoulis, Chiu, and,
Sudarshan (KCS)' has pointed out that the observa-
tion of asymmetry® in pp — 7" 7~ with polarized
protons confirms the expected (from general field-
theory arguments) negative intrinsic parity of the
antiproton with respect to the proton. However,
KCS assume the usual exchange property (as in
local fermion field theory) for the pp system.
Since the motivation for questioning the intrinsic
pp parity (n5,) is the possibility of other choices
that might occur in imaginative models, it is also
of interest to consider the possibility of unusual
exchange properties of the pp state.® In this note
we use an angular momentum argument to show
that the asymmetry observed in pp - 7" 7~ requires
both the usual intrinsic parity (5, =-1) and the
usual exchange phase (15,=-1).

The relative intrinsic parity (n3,) of the pp sys-
tem is defined relative to the 7*7~ system by

(=1Fn5,= (=104 pe s (1)

while conservation of CP in strong interactions
means that the pp and 7* 7~ CP eigenvalues are
related by
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The phase ¢ results from particle-antiparticle

interchange and, in usual field theory, has the val-
ue +1 for Bose fields and -1 for Fermi fields. We
take 7.+ ;- ={ .+ o= =+1 (corresponding to the Bose
nature of the pion) as confirmed by other examples
of 7w final states.! KCS assume that {;,=-1 as in
fermion field theory, but we leave open the pos-
sibility of another choice.

The total (J) and orbital (L) angular momentum
of the pp system are related by the angular momen-
tum addition J =L +5, where the fp spin S can equal
1or0, AsKCSpointout, theasymmetryin pp -n*n~
arises from interference between S,=zx1 and
S,=0 pp states. The S,+1 states are certainly
S=1. From Eq. (2), we see that the pp system
must be in a pure spin state. Thus the S, =0 pp
states must also be S=1. We now make the ob-
servation that there is no §,=L, =0 state for the
angular momentum addition L +1=L.* Therefore
we must have J=L£1 or (-1)Y ==(-1)* and, from
Eq. (1), we see that n;,=~1, so that the pp sys-
tem has the expected negative intrinsic parity.
From Eq. (2) it follows that the exchange phase
$rp is also negative.

Note added in proof. After this article was sub-
mitted for publication, M. L Shirokov and E. O.
Okonov [Phys. Lett. 68B, 88 (1977)] presented an
argument equivalent to that in this note.
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