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ABSTRACT 

Evidence for glueballs is presented from an analysis of 

the reaction n p 7 ~~ n which does not exhibit OZI suppression, 

and related reactions. 

INTRODUCTION 
1 Glueballs would be expected to be found in OZI suppre ssed 

channels where the intermediate state contains 2 or more gluons in a 

color singlet with a variable total effective mass and no q or q. 
Thus the gluons can resonate and form a glueball. 

EVIDENCE FOR GLUEBALLS 

The BNL/CCNY 
2 dent on protons) 

3) ~-p 7 ~~n; and 

collaboration has studied (using 23 GeV/c ~ 

- + - + - -the reactions 1) ~ p 7 K K K K n; 2) ~ p 7 

4) ~-p 7 ~ + X. Reactions 1 and 2 are OZI 

inci
+ -

~K K n; 

allowe d 

whereas reactions 3 and 4 are OZI forbidden. Nevertheles s, reaction 

3 shows no evidence 2 for OZI suppression and in fact is explainable 

quantitatively by an isobar model calculation which contains no OZI 

suppression. From Fig. 1 we find the ~ signal peak enhancement over 
+ -adjoining non ~K K levels is% 25, the value predicted by the Isobar 

Model. The ~~ signal peak enhancement over adjoining ~K+K- events is 

% 60 (i.e. within possible systematics consistent with the ~ signal 

peak enhancement). It should be noted that the ~~n signal peak is 
+ - + -thus a factor ~ 1500 times above the surrounding K K K K n event l e vel. 

Thus there is no evidence for OZI suppression and the Isobar Model 

which has never heard of OZI explains the result quantitatively. 1 

Incidentally in reaction 4 we find the OZI suppression is working well 

and has reduced the enhancement factor observed in reaction 3 by a 
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factor ~ 30. Figure 2 shows the ~ 170 event ~~ spectrum we have 

obtained. It shows a low mass peak and a lack of high mass points in 
+- +-+- 12 contrast to the ~K K n and K K K K n spectra ' which are broad and 

extend out to about the kinematic limit (~ 6 GeV). There is some 

indication of structure in the ~~ spectrum but not statistically 

significant. 

I believe the most likely explanation for the complete failure of 

the OZI rule in this reaction is that glueball resonances exist in the 

allowable ~~ mass range and that these resonances lead to effectively 

strong coupling and the OZI rule is defeated. In essence we are 

looking at a glueball exchange between the two disconnected parts of 

the quark line diagram. In the above treatment we have assumed that 

the~$~ system comes from either a glue system or from a quark system 

involving an ss quark (i.e. a singlet of an ideally mixed nonet) so 

·that we can truly represent the process as an OZI forbidden (discon-
* ·.nected) diagram. However if one considers for example 1T-p -+ n' + n 

* =Mhere for example then' is a radial excitation of then' which could 

f:pe far from ideally mixed, and it decays to $<1>, this could circumvent 
. * 
~he OZI suppression. Then' a most likely candidate, is ruled out 

isee Ref. lc) by ~ 20o from the angular distribution of our data. 

Other similar possibilities are deemed improbable explanations of our 

observations since we are dealing with a very small <I>$ cross section 

<~ 23 nb) and thus the chance that another uncorrelated process gives 

us within the errors just what we expect from the Isobar Model with-

out OZI suppression is in IllY opinion small. 

CONCLUDING REMARKS 

It is obvious that the factor of 20 increase in statistics 

experiment BNL/CCNY will soon commence should allow visible structure 

if it exists in the ~~ spectrum to be seen clearly and also allow 

determination of JP by partial wave analysis for the states involved. 

If an exotic JPC new resonance were established, the case for a 

glueball would be especially compelling. For the present, I would 

conclude that we have excellent indirect evidence for.the intervention 

of glueballs in reaction 3 and that the ~$ spectrum likely contains 

them. 
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FIGURE CAPTIONS 

Fig. 1 Scatter plot of K+K- effective mass for effective masses 

less than 1.49 GeV/c 2 . Two randomly chosen mass combina

tions are plotted for each event. Clear bands of ~(1019) 

are seen with an enormous enhancement where they overlap 

(i.e. ~~). 

Fig. 2 Observed ~ tp. mass $pectrum for the final sample "' 170 ~ cp 

events. This is an observed event spectrum uncorrected for 

acceptance. ~ cpcp spectrum ~ 100 events corrected for accep

tance is shown in Refs. 1 and 2. The acceptance varies 

relatively slowly and smoothly up to masses ~ 2.5 GeV/c2 · 

(i.e. where most of the events are). 
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