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ABSTRACT 

Predictions for p p annihilation, based on a quark model, are 

compared with experimental data. The model fails to give a quanti-

tative description of the reaction. 
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Recently. Rubinstei~ and Stern 1 derived predictions for nucleon.;.. 

· antinucieon annihilations based on a simple and interesting quark model • 

. They assumed that in the annihilation process the three quarks and the 

three antiquarks that make up the initial state _rearrange into three 

quark:-antiquark pairs, i.e. three mesons. 
2 

They further assumed a 

one-to-one correspondence between the quarks in the initial and final 

states, including their charge, strangeness, and spin state. 
3 

In this 

·note their predictions are compared with the experimental data on p p 

'hil . 4-10 · anm ahons at rest. 

Prediction 1: Annihilation results in three and only three mesons. 

Unfortunately only 38o/o of the annihilation events can be com-

pletely analyzed. and distributed among the various final states in hydro

gen bubble chamber experiments. 
4

• 9 (The remainder result in more 

than one unobserved neutral particle.) Of this 38o/o, 5 ± 1o/o cor

respond to two-meson, 5 13 :i: 1o/o to three-meson, 
4

• 9, 10 and 

ZO ± 2o/o to four-or-more-meson final states. 
4

• 9 The findings are 

in serious disagree~ent with the prediction. 

Prediction 2: No strange particles are produced. 

Experimentally the fraction of all annihilations involving KK 

8 
pairs is 6.82 :i: 0.250/o. The small rate for the associated production of 

strange-particle pairs, however, is a common feature of all elementary 

particle interactions. 

Prediction 3: Because of its strange quark content, c~»-meson pro-

duction is severely limited • 

Results of the Columbia experiment, as quoted in Table V of 

Ref. (11), give 

I 
I 

,ftro; 
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0.006 :1: O.OQ3, 

in good agreen;tent with the prediction. The same table shows, how

ever, that a similar suppression of cj» prod~ction ,exists in 1T :l:p in

teractions.12 

Prediction 4: In Ref.-(1) the annihilation products are predicted to be 

distributed among the various three-meson states as shown on line 2 

of Table I. 
13 

If we make the additional assumption that the singlet and triplet 

isotopic spin states contribute equally to the annihilation process, we 

must modify these predictions. The relative weights of the annihilation 

process in the available eigenstates of IGJP become 

+ -. - - - - +- I I I I 0 0 : 1 0 :0 1 : 1 1 : : 1 8: 1 8: 3 8: 3 8 • 

With this plausible modification of the model we go3t the predictions 

shown on line 3 of Table I. 
14 

The experimental results shown on 

line 4 clearly disagree with either set of predictions. 

To summarize, predictions 1 and 4 are not fulfilled; the agree-

ment of the experiment with predictions 2 and 3 does not provide a 

strong argument for the model, since these predictions also hold 

true for reactions in which the assumptions of the model are inappli-

cable. 

.. 

The overall picture indicates that the quark model in its simple 

intuitively appealing form used in Ref. (1) does not lead to a quantitative 

understanding of antiproton annihilation. A more sophisticated form 

will be neSds sary to obtain agreement with experiment. 
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Table I~ Distribution. of fin~·_states .hi the reaction

PP- 3 mesons •.. 

., ·; 

_.·; '======================= ':' .·:· .. · 
' ' ' 
. ~ " ·•f ·"' ,· 

·" Final state 
0 + -p 1T 1T 

;.,, •. · ,··-------------------------~----------. 

·. ·, 

· Prediction of 
'Ref. (1): o/o of 
all annihilations 

·· · .. Modified pre
diction (see text): 

·. o/o of all annihilations 

Experiment: 
o/o of all annihilations · 

Reference (6), (7) 

8 12 25 28 i 

4 6 30 24 

I 
. 2. 7 :1: 0~ 7 . ~· ·.·, ~ 3. 2 :1: o. 5 (.b. t). 5 4 :1: 0 3. (c) .. 3.1 :1: 0. 5 (c). 
'3;5 :1: o;6 (a). < 3;5 :1: 0.4 ' • ' • 

..... 

T~ese values are given in Refere'nces (9) and (15) respectively for 
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