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1. INTRODUCTION ' :

Preliminary results are presented for inclusive v, Kg and ﬁ produc-
tion in 7 p interactions at 100 GeV/c. The data come from a 50 Q00 picture
exposure of the 30" hydrogen bubble chamber at the Fermi National Accelera-
tor Laboratory. About 10 400 events were found after scanning the film
twice. All events were pre-measured and then measured automatically on

the CERN HPD. Some 37% of the events were remeasured.

The measurement results were processed through the standard CERN gea—

metry and kinematics reconstruction programs.

™is paper is based on 633 VO's, remresenting about 403 of the final
& & £ .
szanle of VO's.
About 20% of these vP's failed +he kinematical reconstruction. For thne

others, cuts were made in the reconstructed effective mass sguared of tine .
o . _ .
V 's, the distance from the primary vertex and the average transverse nomentum

cof the Vo—decay products with respect to the line of flignt of the v°

The final sample after cuts consists of 223 y's, 102 Kg, 60 A and 4 A.
Additional 26 ambiguous Vo's were classified with egual weight among

the non-ambiguous hypotheses.

Corrections were made for neutral decay modes, for conversion and de-

cay ocutside the chamber [1], for the failed events and for the cuts applied.

The resulting average weights for the Y, ¥° and A's are 67.4, 2.79,

and 2.86, respectively.

2. CROSS SECTIONS

1he # p total cross section at 100 GeV/c found in this cxperiment is

24.1 * 0.5 mb, obtained from scanning statistics for events and for bean

I+

tracks in the bubble chamber. This is consistent with the value of 23.96

0.14 recently given by Carrol et al. [2].

1+

The cross sections for inclusive y, K2, A and A production are 118.2
‘ s

7.8, 2.43 £ 0.23, l.6 * 0.20 and 0.22 * 0.05 mb, respectively. Assuming
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o . , .
's, the inclusive 1° production cross

that all Y's observed come from T
section is 59.1 * 3.9 mb. These cross sections are compared in figs. 1-4

with values reported at other energies for different incident particles [3-5].

In fig. 1 it may be seen that the #° production cross section, ¢(w°),
in W—P reactions is always below that for pp reactions and the ratio of
these o(1°) iskapproximately'equal to the ratio of 77p to pp total inelastic

cross sections.

e} . . . . . .
The K productions cross sectlon,O(KgL shown in fig. 2 is higher for
T p than for pp collisions at low energies (<v30 GeV/c), because of thresh-
= o JUIRE » Ry -

L eflccts. At 100 SeV/o, wowever, (el oy voenliindeng I heloes il

f¢cxr pp, the ratio again being approximately the ratio of their respective

4
i

s

3
L
fad

1O CUGHED Do

In fig. 3, o(A) for " p is comparable with that for pp at low ener-

gies, where threshold effects are important, but falls below the pp values

at 100 GeV/c, being épproximately half, This ratio could be considered to
be the ratic of their respective total inelastic ¢ross sections but it may

be more correct to consider it as being a reflection of the fact that there
is only one initial baryen in 7 p collisions and two in pp collisions (it
may be noted that anti-lambda production is very small, and hence the lambdas
produced are aiﬁosf entirely from the fragmentation of the initial baryons

and net from baryon-antibaryon production).

In fig. 4 is shown the cross sections for the production of anti-
lambdas in'ﬂtp, Kip, and‘pp reactions. There is an overall trend for the
cross sections to rise sharply with increasing energy. For comparison the
curve for the production of antiprotons in pp collisions [6] is given and

it may be seen tc exhibit a similar behaviour.

The average numbers of 1°, Kg and MA's per inelastic interaction are
given in table 1 and are compared in figs. 5 and 6 with values at other
energies and for various incident particles. The average number of °'s
is the same in pp and T p collisions in our energy range, whereas the aver-
age number of Kg and N's is slightly lowef than in pp collisiens. In table 1

and in fig. 7 we present also the average number of 7°, Kg and A's per
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inelastic collision of a given charged multiplicity; (the chargéd multi-
plicity cross sections are from ref. 7). The straight line in fig. 7a is
obtained using the formula of ref. 8, and it is seen to approximate the
experimental.points satisfactorily (the decrease at the highest multipli-
cities is caused by phase space effects). The average numbers of Kg and

M's are essentially independent of the chdxged multiplicity.

IMCLUSIVE DISTRIBUTIONS

Fig. B shows the integral over p% of the invariant cross section

]

28 a“o
ws d x d pﬁ

for ¥, k% and A.

2
£z, P_t) = 5

Results are given only in the backward hemisphere in the centre of mass,

since experimental losses for Kg and A are less severe-here than in the for-

~ward hemisphere.

The results for Y and Kg indicate an exponential decrease as [xl in-
creases; the shape of the A distribution suggests that the A's come pre-
deminantly from proton fragmentaticn. The integral of f(x, p%) over x is

shown in fig. 9.

Fig. 10 gives the rapidity distributions. The distribution forxr gammas
is presented here also in the forward hemisphere, and it can be seen that

over two units of rapidity around y & O the distribution is in first approxi-

mation flat. No such plateau is seen in the KJ distributions.

Ve are deeply indebted to the operating crews of the Fermi NAL
accelerator and of the 30-inch bubble chamber. We would like to thank

our scanning, measuring and computing staffs.
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FIGURE CAPTIONS

1.

2.

3.

fa

10.

Cross sections for m° production as functions of incident momentum

for various types of incident particles [3 - 5].
as fig. 1 for Kg production.

As fig. 1 for A production.

As fig. 1 for A production.

; - . . . &
Average numher of Crg produced per inelastic collision for rp,
pp, ¥ n and K p interactions [3].
. " - o - ] . - s .
Average nunuor of Kg and Aty produced per inelastic collision  In

1" p and pp reactions [3 - §].

Average number of a) 19, b) Kg, and c¢) A's per inelastic collision
as a funétion of the negative particle mulitiplicity. The straight line

in fig. 7a is obtained using a formula from ref. [8].
Invariant cross section integrated over ptz. as a function of x for
inclusive production of a) v, b) Kg and ¢) A in ﬁ—p collisions at

100 GeV/e.

Invariant cross section integrated over x, as a function of ptz, for

inclusive production of a) v, bl Kg and ¢) A in % p collisions at

100 GevV/c.

Invariant cross section integrated over ptz, as a function of center
of mass rapidity y, for inclusive production of a) vy, h) Kg and

c) A in 7 p collisions at 100 GeV/c.
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Fig.4
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Fig. 6
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Fig.7

7~ p INTERACTIONS AT 100 GeV/e
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Fig.

T p = VX

AT 100 GeV/c
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