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NOTE ON TE ANALYSIS OF 
K..MESON PRODUCTION BY ANNIHILATION 

T. F. Hoangt 

Lawrence Radiation Laboratory 
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erkeley. California 

November 1. 1960 

In a previous work on K-meson production by ji-annihilation, a 

modification of the Fermi model has been proposed by introducing an Interaction 

volume 10Kin addition to the customary p1-meson interaction volume 2.of the 

original model. This modified model gives a satisfactory interpretation of expert-

mental results with. 0 	equalto eight to ten times 00 	4it(h/&c)3 1/ 3 

and with 	1, ' 0.3, p being the IT mass. The results of ansly.is have 

been presented elsewhere. 

The bigb-jnomentum I_annihilation data used in this work were selected 

from "hydrogen-like" events of a propane-bubble-chamber experiment of the 

Goidhaber group at srkeley. 
2 Since then. some of the problems previously - 

treated in ieerence 1 have also been investigated by Goidhaber et aL, who 

used a different metho4 to select experimental data. A comparison of their 

results with those discussed in reference I indicates no significant discrepancy 

within statistical and experimental error.. As regards their momentum 

spectra of the K-meson and the assocIated p1 meson, there seems to be a 

noticeable smearing, which may reflect the effect due to the Fermi momentum 

and the nuclear scattering of the carbon events. Consequently a comparison of 

these results with the spectrum predicted by the statistical model is probably 

subject to more uncertainties than one uelng only the "hydrogen-like" events. 

This work was done under the auspices of the U. S. Atomic Energy Commission. 

Now atLaboratoire de Physique. Ecole Polytechnique, Paris, Prance. 
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• 	In this note we present another analysis of K-meson production by 

n1hilatiOn according to the isobar model. 4  Since the average number of the 

p1 meaone associated with X .  masons exceeds two, it is Interesting to in- 

vestigate if two of tleee it masons are produced in a resonant state corresponding 

to 7 = 1 and 1 1. Let it designate this resonant state. Then for reactions 

Involving two or more associated p1 masons, we have to consider the following 

processes: 

- 	 V+p —K+R +irit+(n-Z)w. 

We have lnveettgated two cases for assumed igobar masses try = 3 p and 4 p 

and have computed the K-meson momentum spectrum In the -p c* in& system 

according to the covarlant phase-ópace factor for a total energy equal to 

ILlS p. S .  

Figure 1(a) shows the results for a 	3 p. Each of these spectra 

has been normalized to the same area. For comparison, we have repràduced 

in Fig. 1 (b) the K-meson momentum spectra of reference 1 computed according 

to the Fermi model with no isobar state. Figire 2 shows a histogram 

representing the experimental data and the resultant K-meson momentum spectrum. 

To deduce this spectrum from the isobar model we combine the normalized 

spectra of the Isobar model according to the percentages of the above reactions 

for n = 2. 3, and 4 as estimated from the experimental data on the multiplicity 

distribution of the associated p1 meson I cf. reference (1) J and add the 

appropriate contribution from the case of one single associated p1 meson 

computed from the simple statistical model (curve K it of FIg. 1 (b)). 
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because of meager statistics, the difference between the two fits with 

vry = 3 t and Ap is not significant, nor do these fits differ appreciably from 

that derived from the ordinary statistical model. Nonetheless. If we compare 

the K prodiction by j annihilation, at 480 Mev of the experimónt described by 

Goidhaber et aL 2 	' that at rest, we should expect an Increase by a factor 

of more than 4 if we assume an I3obar mass irir a 3 . - This seems Incon- 

sistent with the present experimental ratio, which is about Z. The disagreement 

Is even worse if we consider the case of ir = 4 is. 

onsequently, the assumption of an isobar model of two resonant .pi 

mesàns of mass ir 	3 t. seems to be ruled out Mowever, U the isobar 

mass turns out to be not much greater than two pion masses, than the results 

of this model will not differ appreciably from ftOe of the Fermi model. In this 

case, the difficulty of too large an Interaction volume i encountered In the 

Fermi model can be solved by the iSobar model. 

The author I. grateful to Dr. E. J. Loigren for the hospitality at the 

Lawrence Radiation Laboratory and to Dra. 0. Goldhabez, S. Goldhaber, and 

W. M. Powell for the opportunity to work with their experimental facilities. 
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FQOI NOTES 

T..IF. Hdang, W. B. Fowler, and W. :M. Powell. Lawrence Radiation Laboratory 

Report UClU8994, January 1960. 	 .. 

S. Goidhabor. G. Goldhaber 1  W. M. ?cwell, andR. Silberberg. Lawrence 

Radiation Laboratory Report UC&L-9319, August 1960; Phys. Rev. * 

•inprese. 	S  

At this point we wou1d like to note that the scanning procedure used in 

reference 1 is slightly difieven*, namely the fidncial volume for 

scanning was set 10 cm ahead, of that used in *eference Z. Con.' 

soquentiy about 20% Of event6 were not included In reference 2. and the 

average p momentum was 15 .Mev/c higher than the value quoted. 

in other works of the same experiment. As .rQgarde Our charged 

masons, 10% of our .4o not end inside the chamber; they are 

identified as such by curvature and gap counting (compared to semé 

well-identified track of the same event). . 

The author it indebted to Prof. 0. Chew for suggesting this problem and 

drawing his attention to the paper by F. Cerrulus in Nuovo cirnento 14. 

827 (1959); 	. 	 ., 	. 	 . 

S. For details of.calculatlon. refer to the report:.T. F. .Hoang.and Tonatham ..  

Young, L4awrence Radiation Laboratory Report UCRL-9050, January 1960. 

0 
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IJEGENDS 

Fig. I. Momentum spectrum for K mesons in the -p c. ut. system. The 

curves represent spectra computed accordiitg to the covarlant phase-

apace factor and are normalize4 to hé same area. (a) Curves for the 

Fermi model corresponding to the reaction 	+ p .-> <+  

(b) Curves for the isobar model correspondlAg to the reactions 

;+, —'K+! + tr'vr+(n-Z)n with n..2and ir'3p. 

Fig. 2. ComparIson of the observed K-meson momentum spectrum with. 

theory. The histogram shows the observed K-meson momentum 

apru:.. The saUd curves are those calculated from the Isobar 

model assumingamass olthe Trwi.obarequalto 3& and 4.'. 
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