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I.  Introduction

We have studied the interactions of 1;455 Gevyo K? mesons with protons
invthe.CERN 30 cm hydrogen bubble chismber, The beam has been described pre~
viously'(l). The events have been processed by the CERN THRESH~GRIND system
followed by the system of library programs CULL~CSORT-UPDATE-SUME.

I1I. The w _and no branching ratios

Among the interactions giving a/\o together with two charged particles T09
f£it the hypothesis K p—> A° ﬂfﬂrno. The o?féctive mass plot in Fig. 1 shows
that 51 o/o of these pass via the reaction K } P> ﬁ? + we A small number of
events fall in the region of the n mass, The Dalitz plot of the w decay shows
the well established decrease in populatlon towards the boundary. The n plot
shows a concentration of events towards low n KE as has also been found by other

(2)

workers .

465 zero prong events with associated /\° nave been found and Fig, 2 shows
the missing mass plot for these events. The peaks ot the w° and np masses are
clearly visible. Thoso‘cofrespohd, of course, to decays into neutral particles.
The direct way to determine the branching ratio, as has been used by other

(3,4)

authors , is to compare these two plots. This s liable to lead to syste—
matic errors since the resolution in the effective mass is necessarily better than
in the missing mass, and because the zero prong evenﬁé; which need only a decay fit
are more likely to pass the- klnomatlcs programmes than the two prong events where

a decay and 1nteraotlon flt are required. We therefore treated both O—prong and
2-prong events in the same way by demanding only-a.A decay fit and plotting their
com.s. KB (wrich is equivalent to the missing mass in this case). This was done
by modifying the CULL program to choose best decay flts automatically. Experience
has shown this to be reliable. These two plots are shown in Fig. 3. Zero ﬁfong
events werc measured in less pictures than two prong events. The ratio of tho

beam tracks in the two groups of pictures is 1.40 I .05 and the results must be

multiplied by this factor.

N° w1th very 10W or very high momenta are more dlfflcult to fit than others,

" and those wnlch have very 1ow energy pi mesons have feduced scannlng efflclency.
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These effects depend on the laboratory kinetic energy and so are identical in

the two cases (O—prong and 2-prong).

Since the kinematics of the ﬁe + w (n) is the same whether it is produced
in a 2-prong or O-prong event, the biases are the same and no correction is ne-

cessary to the ratio.

- + -
Using this method the 2-prong events give the combined n+n no and T ® Y

decay modes. The results are given in Table I,

Table I
n w
O-prong 37 20
2~prong 20 254

Corrected ratio

——3 neutrals 2.6 0.9 lomn ¥ .02
T+ nm Y : :

We compare our results with other experiments (summarised in ref, (5)).
n—— neutrals .

To find the ratio S 0 we correct our ratio using the measured value
it >ﬂin-x n— néutrals

— = 0,26 and th 1t b = = hich is slightl
N —s mrrn® .26 a e resu ecomes R e 3f3 W 10' i ghtly

higher than found by other groups.

Our experimental results are insufficient to see the mode w'—én+n— in the
events of the type Kfp - A9ﬂ+n— but we can give an upper limit

+ - + ~ 0
w=-ntnw £0,OW ST TR .

K charge exchange process

Among the zero prong events with associated Vo; 367 are found to be
K + p-—afp + neutrals, Fig. 4 shows the distribution of neutral mass and a well
defined peak at the neutron mass ié'seen.: It is therefore posSiblé to make a clean
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separation of the charge exchange. reactions K + p-€>?9 + n. There are in fact
161 events with O.75<.MM2<11.1 GeVZ. The charge exchange cross section is

1.95 b 0.20 mb, Fig. 5 shows the production anguler distribution.

Fig. 6 1s a scatter diagram of events on a:Py -Pi plot, The events in

the charge exchange peak are shown as dots and fall clearly on a semicircle de-

‘fined-by“thé kinémﬁtics; Events outside the circle must be wrong identifications.,

The uniform distribution of inelastic events (reﬁrééented by;crosées)_iqéide the
circle implies that high anéular momentunm states sre not important in the inelastic

processes,
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Figure Captlons

Fig, 1

Fig. 2

Fig. 3

Fig. 4

Fig, 5

The effective mass distribution for the 3= combination in 709 events

Kp—>/ Ontnn° (2-prong + 7°).

The (missing mass)2 distribution in the reaction Kﬂp —9/\0 + neutrals

(O—prong + VO) .

The /\0 kinetic energy distribution in the reactions

K_p -)/\0 + 2 charged tracks (+ neutrals) and K—-p — /O + neutrals.

The (missing mass)2 distribution in the reaction K—p -7 + neutrals

(O—prong + Vo) .

The center of mass production angular distribution for the reaction
K—p -%'Kona Events are defined as those in the elastic peak in
Fig. 4.

P PL plot of all events Kp—> %° + neutrals. Bvents defined as

KOn are shown as dots, other events as crosses.
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