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' NOTE ON THE ANALYSIS OF
- K-MESON PRODUCTION BY p ANNIHILA’I‘ION

T.F. Hoangt

JLawrence Radiﬁtion Laboratory
" University of California
Berkeley, California

November 1, 1960

In a previous work on K-meson production by ‘p-annihilation, a
Mﬂcwm of the Fermi model haa' been proposed by introducing an interaction
volume @ in addition to the customary pi-meson interaction volume 2 of the
original model. This modified model gives a satisfactory interpretation of experi-
mental results with 2, | equal to eight to ten times % = [4 ﬂ(ﬁ/}&c); }'/ 3
and with QK/ 4] q 2= 0.3, p beingthe 7 mass. The results of amdyqu have
been presented elsewhere. 1 |

The high-momentum p-annihilation data used in thie work were selected
from "hydrogen-like' events of & propane-bubble-chamber experiz_xiont of the
Goldhaber group at Berkeley. 2 Sipce then, some of the problems previously-
| tte&t&d in freference 1 have Also been tnveatigatéd by Goldhaber et al., 2Who

used a different method to select experimental data. 3

A comparison of their
results with those discussed in reference 1 indicates no significant discrepancy
within statistical and experimental errors. Ae¢ regards their momentum |
spectra of the K-meson and the. associated pi meson, there seems to be a
noticeable emearing, which may reiﬂe'ét the effect due to the Fermi momentum
and the nuclear scatteﬂng o‘f 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 using only the '‘hydrogen-like' events.

'Thin work was done under the auspices of the U. 8. Atomic Energy Commission.

?Now at Laboratoire de FPhysique, Ecole Folytechnique, Paris, France. ’



-3 _UCRL-8994 (Znd Rev. )

In this note' we present another analysia of K;méson produétion by p
annihilation according to the isobar model. Simm the average number of the
pi mesona aasocia&ed with K mesons exceede two. it is mtereeting to in-
vestlgat_e if two of these zneons are produced in a resonant state corresponding
to J=1 and I=1. lLet. ww designate this resonant state. Then for reactions
involving two or more associated pi mesons, we have to consider the following
processes: | - | |
Fip —>K+R trntin-2).,

L Rt Z'ﬂ

We hév§ investigated two caees for assumed isobar masses ww = 3p and 4p
and have cdmpqted the K-meson momentum épéctrum in the p-p c.m. system
according to the covariant phaee—apace factor for a total energy equal to-
15.15 p. ‘ ~

Figure 1 (a) shows the resulte for wr = 3\;4. Each of these epeétra/
hae been normalized to thé uari;e area. For comparison, we have reproduced
in Fig. l (b) the K-meson momentum spectra of reference 1 computed according
to the Fermi model with no isobar state. Figure 2 shows a histogram
representing ihe_'experimental data and the reeﬁltant ‘K-meson momentum spe’ctrizm.
To deduce this speetrm from the isobar model we combine the normalized
spectra of the isobar inodcl according to the percentages of the above reactions
for n= '2. 3, and 4 as estimated from the prerimental-data 6:1 the multiplicity
distribution of the aseociated pi meson | cf. reference (1) | and add the’

appropriate contribution from the case of one single associated pi meson

computed from the simple statistical model (curve KR of Fig. Y1 (b)) .
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Because _of meager etatistice, the éiffeﬁneé between the two fits with
v =34 and 44 is not signiﬁéa_mt. nor do these fits differ appreciably fro;:n
'that derived from the ordinary statistical model. Nonetheless, if we compare
the K production by p- annimétion. at 480 Mev of the expeiime‘ﬁt deécribed by
Coldhaber et al. & #with that at rest, we si_muld expect an increase by a factor |
of more than 4 if we assume an isobar mass s 3 . This seemé incone
sistent with the pre#snt experimental ratio, which is about 2. The disagreement
is even woree‘if we consider the éas‘e of ww=4 p, |

Conscquently, the assumption of an isobar model of two resonant pi
 mesons of masé n 23 scems to be ruled out. However, if the isobar
mass turns out to be not much greater than two pion masses, then the resulte
of this model will not differ apprecliahly from th@ee of the Fermi model. In this )
case, the difficulty of too large an interaction \foii;me 8, encountered in the \

Fermi model can be solved by the isobar model. . _ |

" The suthor is frateful to Dr. E.J. Lofgren for the hospitality at the
Lawrence Radistion Laboratory and to Drs. G. Coldhaber, 8. Goldhaber, and
W. M. Powell for thel opportunity to work with their \axperimental faéintiea.
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| FOOTNOTES * | o

T. F. Hoang. W. B. Fowler. and W, M. Powan Lawreace Radia.uon I.aaboratory
Report UCRL-8994 January 1960. |

8. Coldhaber, G. Goldhaber, W. M. Powell, and R. Suberberg. L&wrence
Radlatxon Laboratory Report UCRL-%I?. Anguat 196@. Phys. Rev. .
in press. ' ) ' '

Az thxs point wé would like to note that the acauning procedure used in-
reference 1 is slightly different, namely the ﬁﬂuma& volume £or
ecanning was set’ lO cm ahead of mat uaed in re!erence Z. Con-
sequently about 20% of events were not mcluded in referance 2 and the
average p momentum wae o ~15 Mev/c highar than the value quoted
in other worka of the same expori,ment. As r_ggards our charged o
X meeoﬁs. 10% of our K* d'o not end inside the chamber. they a:e'
identified as auch by curvature and gep counting (compared to somé
well-identified track of the sa.me évent). - ‘

The author is. indehgd to Prof. G. Chew for euggeating this -prntﬂ-em and
drawing his attention to ghe'paper by F. Cerrulus in ﬁuov-o cimento 14,
827 (1959): o |

For details of .c#lculation. rei‘qé to the rép§rt:_"'f. F.A.'Hoang' and Jonatham ™
Young, Lawreace Rid;ation Laboratory Report UCRL-9050, January 1960.
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" LEGENDS | "

Fig.'l. Momentum spectrum fdr K mesons in the p-p c.t@ syetem. f’rhe |
curves 'represent 'Jspectra computed according to the' o‘:ovar‘{m phaée~
spece factor and are normalized to the same area. (é) Curves iori the;
Fermi model corteapoﬁaing to the reaction p + p ~——o> K* K +amn,
(5) Curvee for the iso!?axj' model corresponding to the reactions
P+p —~+>K+R + rEifn-2)®  with i::;,Zand haiﬂ-.

Fig. 2. Comparison of th§ observed K-meson momentum specﬁrum with.
| theory. The histogram shows the obqerved R-maaon'momenuum |
| ‘ apeeﬁ-um The solid curves are those calculated from the ie_’ebar

model assuming a mass of the ww isobar equal to 3 u. and 44 .

¢
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