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Recently, Rubinstein and Stern 1) have proposed a quark model
for nucleon-antinucleon anniithilation. It consists in the assumption
that the three spin one half quarks making up the nucleon and the three
spin one half antiquarks making up the antinucleon rearrange themselves
into three quark-anthuark L = 0 pairs, without annihilation or creation
of pairs, and without exchanging spin, charge or hypercharge. The final
state tberefore contains three'non-strange pseudoscalar and/or vector
mesons. Because there is no simple way of treating spin-orbit coupling,
the consequences of this model are most easily drawn for annihilations
at rest 2) in which the reaction proceeds overwhelmingly from an S

state 3)

a4).

and the final mesons may emerge without relative angular momen-

We want to show that the predictions: of quark rearrangement in
the sense just described are in strong disagreement with the experimental
data 5). The model predicts that antiproton-proton annihilation at rest
leads to the three-meson states given in Table I in the proportions
shown 6). The decays and the branching ratios of the resonances being
known, it is straightforward to transform Table I into a set of predic~—
tions for the distributions of annihilafions among the eight readily
distinguishable topological categories, Table II compares this theore~
tical distribution with experiment. It ig seen that the discrepancies
are great and distributed over the whole range of multiplicities. Further~-

more, the following points may be mentioned.

1) - The model predicts zero rate for two-body final states. If the
rate for T7 T71° 4is indeed low, the rate for C}Z\ is appre~
ciable : (4 3 £ O 6)% accounting for more than half of the decays
into the 17 fr {ﬁ charnnel ; the agreement of the theoretical and
experimental rates for the 1“f+TTOfTF topology is therefore

fortuitouse.
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2) = The rate for the 3{70 channel is predicted as 11% whereas

the experimental rate for all zero-prong events is (3.2 + 0.5)%.

3) ~ The production of vector mesons in three-body states is seriously
overestimated. The theoretical rates for WS M1 and
§OT1+T1—, 24 and 26% respectively, are to be compared with
the experimental figures : (3.8 + 0.4) and (5.8 t?’;)%, the
5.8% figure being in fact the total rate into four cﬁarged

pions.

The quark rearrangement model has some of the basic ingredients
of any future theory of 55 annihilation, namely a set of weights for
the various decay modes and a prescription for how phase space is to
be taken into account. The extraction of the experimental consequences
of this relatively simple theory meets with a number of problems which
other theories will almost surely encounter as well. Accordingly, in
spite of the obvious shortcomings of the quark recarrangement modcl in
its present form, a detailed comparison of the model with experiment

7)

for annihilations at rest and in flight will be presented clscwhere .
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- Table I -

Predicted distribution

of final

states

5e

for pp annihilation at rest, in percent
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~ Table IT -
Predicted and observed distribution of
final states among eight topological ca-
tegories, for pp annihilation at reste
The experimental percentages sum to 95.4%
the remainder being kaonic annihilations.
1 3 4 5 6 7 8
Categor, - + - — - =
J 0 prong TY+ Y ﬁfﬁjx? QT? 277 2ﬁ*2n’ﬂp 2T?2ffxg 6 prong
Predicted(%) | 12.9 Ted 22,3 | 25.6 28.5. 3.1 0a1-
Observed (%) |3424045|0e54+0¢1{7034+049 |3448+142 |548+043 |18.7+0.9 [2143+141|34840,2




	
	
	
	
	
	

