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We observe that the topblogical cross sections for Kg and A pro-
dyction in high energy proton-proton collisions can be parameterized

within the framework of the KNO semi-inclusive scaling prediction in

o .
the same manner as the charged-particle and m topological cross sec-

,

o- —
tions. We also note that the Ksﬂ and Aﬂ correlations seem to ex-

hibit a weaker energy dependence than the 7°n correlations over a

range of beam momenta extending from 69 GeV/c to 303 GeV/c.
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Within the past year, bubble chamber exposures from Serpukhov and
from the National Acceléra;or Laboratory (NAL) have provided physicists
with a detailed look at proton-proton interactions in the 50-400 GeV/c
energy range. Several aspects of these experiments have already been
discussed in the literaturel.

One of the most striking phenomena observed in these high energy °
experiments has been the seeming regularity'of-the behavior of the
topological cross sections. In particular, Slattery2 has shown that
the semi-inclusive scaling prediction of Koba, Nielsen, and Olesen? (KNO)
for the charged-particle topological cross sections is extremely well

satisfied by the data over a momentum range of from 50 GeV/c to 303 GeV/c.

The KNO prediction is that
o
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where Gn is the topological cross section for the reaction pp * n charged

particles at a barticular value of the square of the center of mass energy,

8, 04 el is the total inelastic pp cross section, <n> is the mean number

of charged particles produced at the particular value of s, and { is an

energy independent function.

Dao and Whitmore4 have recently derived a new form of KNO scaling

which 1s applicable to the semi-inclusive reaction pp * 7 + n charged

particles. The scaling law for semi-inclusive 7° production is
o)
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where <n> and <n 0> are the mean numbers of charged particles and 7 ''s,

respectively, prgduced at a particular value of s, Gn(ﬂo) is the in-
clusive 70 cross section at a particular value.of the charged-particle
multiplicity, n, and ¢ is an energy independent function. This scaling
law is also found to be in excellent agreement with the existing data

. s 4
on high energy n° production in pp collisions .

We examine in this note the semi-inclusive reactions

PP > Kg + n charged particles (3)
and

pp * A +.n charged particles (4)

within the framework of the KNO scaling prediction. The KNO prediction
for the above reactions is given by equation (2), with 7° being replaced
by either Kg

need not be the same for reactions (3) and (4) as it is for semi-inclusive

or A. We note that the energy independent function ¢(z%;)

7° production. .We wish to point out that the extension of equation (2)
to strange-particle production is by no means guaranteed by the fact
that it works for = production. The behavior of the K;/Wo and A/7°
production cross section ratios as a function of the associated charged-
particle multiplicity is not clear from presentlyAavailable data. In
particular, the data from 69 GéV/c tE.) 303 GeV/c:5 indicate that the
A/ﬂo ratio is strongly dependent upon the associated charged-particle
multiplicity.

In order to test the scaling prediction of equation (2) for strange
particles, we plot in Figs. 1 and 2 the available high energy pp daga

on K: and A productions, respectively, as a function of Zﬁ; . The smooth



curves drawn on these distributions are the result of a least squares
3
. n n
fit of the data to a function of the form ¢(ZH;) = exp(jgo aj<2;;)j)‘

The coefficients a, for the KO and A fits are given in Table I. The

h| S
x2 between these functions and the experimental data is 16.1 for 26

o

S's; and 10.0 for 16 degrees of freedom

degrees of freedom for the X

for the A's. The Kg

and A topological cross sections for the high
energy pp data presently available can therefore be described by a
functional form that depends only on iﬁ;—, and hence are consistent
with the semi-inclusive scaling prediction of equation (2). Thus, the
strange-particle topological cross sections in high energy pp collisions
from 69 GeV/c to 303 GeV/c can be parameterized in the same energy in-
dependént manner as the charged-particle and 7° topological cross
sections.6 . .

We have also investigated Kgﬂ_ and Am  correlations by examining

the Mueller correlation paramecter f2.7 For non-identical particles a
and b, f2 is defined as
ab
= < > - <
£y = mp > -2 <>
ﬂ—Kg T A
We plot in Fig. 3 f2 and f2 for the available high energy pp

data. The errors on these quantities are relatively large, and several

interpretations of the energy dependence of these f_'s are certainly

2

possible. It appears, however, that these quantities do not exhibit
- 0
as strong an energy dependence as f21T T over the same energy range. This

/2 from 69 GeV/c

latter quantity is increasing approximately as (&n s)3
to 303 GeV/c.4
I wish to thank T. Ferbel and P. Slattery for critically reading

this note, and F.T.Dao and J. Whitmore for bringing their analysis to my

attention.



Table 1

Coefficients for Least Squares Fit to K: and A Data

Coefficient . | K; _ A
a, -2.38 + 0.57 -1.13  0.75
a2 -4.,95 + 1,47 -3.39 + 2,67
a S 0.85 * 0.39 0.45 + 0.82
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Figure Captions

<n> on(Kg)
1. as a function of n/<n> for the reaction
<n > O
o  inel
Kg

PP * Kg 4+ n charged particles. The solid curve is the result

of a fit to the data.

<> On (A) ;
2. as a function of n/<n> for the reaction pp +* A + n
<nA> Oinel

charged particles. The solid curve is the result of a fit to

the'data.
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3. (a) The correlation parameter f2 § as a function of the
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