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ABSTRACT

From the measurements of the inclusive production ratios between «7,
K and p at Feynman x = 0 in 360 GeV/c pp interactions and using the

predictions of the Lund Fragmentation Model, we determine the strangeness
and diquark suppression factors and find Y =0.28 + 0.03 and

!!'



A considerable effort has been dedicated to the experimental study of
hadro—production hard processes in e+e_ annihilations, deep inelastic
lepton-hadron scattering and large pT hadron collisions. The data were
successfully analyzed within the framework of the guark-parton model and

of the Perturbative Quantum Chromodynamics.

Contrasting with this situation, the knowledge on particle production
in soft processes is much less complete although it represents the largest
part of the total hadronie cross sections. This ig largely due to the
limited theoretical understanding of these processes but also due to the
lack of detailed experimental data. The most recent developments of the

quark models for soft particle production have been reviewed in refs [1-3].

In this letter we report on the measurement of the strange to light
quark, as well as diquark to light quark production ratios (Ys,l and
YD,E)’ studying the inclusive particle production ratios in pp collisions
at 360 GeV/c beam momentum at X = 0. This is made possible by the use of
the charged particle identification capabilities of the European Hybrid
Spectrometer, which is particularly efficient for particles produced with
Feynman {x| £ 0.1. The ratios, at x = 0, are compared to the Lund
Fragmentation Model expectations [4] for various production ratios from
the vacuum of strange to ordinary quarks pairs, and digquark to quark
pairs, using the Lund Monte-Carlo program [4] with standard parameters.
The production ratios Ys,l and YD,n are then compared with those obtained

for other production processes.

The present study is based on experiment NAZ3 performed at CERN using
the Rapid Cycling Bubble Chamber (RCBC} and the European Hybrid Spectro-
meter (EHS) set-up. The RCBC, filled with liquid hydrogen, was exposed to
a 360 GeV/c proton beam. Relevant details about the spectrometer
performances and the trigger procedure are given elsewhere [5-9]. Results
on inclusive particle production obtained from the same experiment can be

found in refs [7,9].

For this analysis, we extract from the NAZ?3 data, a sample of 8560

fully reconstructed events (all charged tracks have been successfully

reconstructed). This sample is selected in such a way that it satisfies
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the known multiplicity distribution measured at this energy [5). It
therefore gives a good representation of the total inelastic cross section

observed at this energy for proton-proton interactions.

To avoid the main effects due to the fragmentation of the incident

protons, only negative hadrons are considered.

The sample congists of 30 151 negative tracks. 80.1% of the negative

tracks lie in the -0.1 £ x £ 0.1 region {assuming they are all pions),

Particle identification was provided by ISIS ([10,11). 1ISIS is a
(4 X 2 X 5.12)m3 pictorial drift chamber, which identifies charged particles
by ionization sampling. ISIS geometrical acceptance was calculated by
Monte-Carlo simulation of v , K and p tracks propagated into the central
ISIS plane perpendicular to the beam direction and located at 8.05 m from
the center of RCBC. The production vertex coordinates were simulated
according to the experimental distributions observed in RCBC. The
simulation was repeated for various intervals of momentum of the secondary

particles.

From ISIS information and from the ionization expected for a particle
with a given mass and momentum, a xz probability is calculated for each
mass hypothesis. ISIS information is only used for tracks satisfying good
measurability criteria [11]: 63.6% satisfy these criteria. This limita-

tion does not affect 7 /K /p ratios in the momentum region considered here.

The statistical separation between different charged particles (v , K
and p), in various Feynman x intervals, is achieved by a maximum likelihood
fit to the data. Since the logarithm of ionisation is normally distributed

with different central values for different masses [12], we write the
likelihood

tracks 4 . F
@nL = I 8 (I P. N,) - I N,
i=1 j=r 1 I 3
with
i 1 3 i z
pj = expl- > (in Ith - in Im)/ci].



a, = O.60/¢ni; n,: number of ISIS wires used

where:

- j =e, v, K, p mass hypothesis.

- If is the measured ionization of track i.
3

- Ith is the theoretical ionization for a mass hypothesis j.

- Nj is the fitted amount of tracks for a mass hypothesis j.

Only measurements having an ISIS probability 1ar5ef than 1% for at

least one mass hypothesis and a Ap/p £ 20% were taken into account in
the likelihood.

The resulting inclusive production differential cross sections as
function of x in the region -0.1 £ X £ 0.1 for «f, K and'a.ﬁre shown in
figs 1(a) to 1{c) ?espectively. The errors in the negatiie xF'region.
reflect the low number of tracks which reach ISIS if produced at x < 0.
These cross sections have been corrected for geometrical acceptance énd

ISIS inefficiency.

The data have been fitted (full line in the figures) to the form:
fi{x) = A (1- lxl)B, as suggested by several guark models, obtaining for the
exponent the values B(w ) = 20.83 * 0.55, B(K ) = 13.35 %+ 2.45 and
B(p) = 6.36 + 3.11.

The values of the fitted normalization parameters A give directly the

production cross section at x = 0. Those values turned out to be

1045.6 £ 23.6 mb

oltpp » vl _,

a = .9t 4.
gl(pp * K )lx=o 54.9 4.9 mb
oltep » 2| .= 12.2% 1.9 mb
We then find.
R = olpp K )/olpp - “_)x—o = 0.053 * 0.005
R, = olpp » p¥/olpp > v )__ = 0.012 % 0.002.
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R1 and R2 have also been estimated, using the Lund generation

program JETSET V6.2 [4], with different values of Ys

and ¥ The

. ! D,%’

ratios R and R being linear in g and Yy respectively a linear
1 2 »

.
interpolation yields the following results:

L

0.28 =+ 0.03

Ys,l
and

Y 0.063 = 0.011

D,%

We give in fig. 2 a comparison of the strangeness suppression factor
observed for our experiment to those observed in other experiments [13].
Our point agrees‘well with the general trend of a slight increase of

Yoo with the available energy W, in particular for hadron-hadron

interactions.

The result found for Yps is in good agreement with the value
YD! z+0;065,
but it is significantly below the value needed to interpret the e e

obtained in muon-nucleon interactions at 280 GeV/c [13](hi,

interactions [14], Ypp 0.09.
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FIGURE CAPTIONS

Fig. 1 Inclusive do/dx distribution in the -0.1 £ x £ 0.1 region

for:

(a) negative pions;
(b) negative kaons;

(c) antiprotons.

Fig. 2 The strangeness suppression factor for various experiments as

function of vs minus the mass of projectiles and targets.
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