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Strangeness production in DIS

1. Introduction

The measurement of strange particle production in neutiraéat deep inelastic scattering (DIS) events
recorded at the HERA&p collider is presented. The mesoK§ andK** and the baryom\® are studied
through the following decay channek — ", K** — K9rtt — " et andA — prr in the central
region of the detector and low values of the negative fourmmotum squared of the photd@? <100 Ge\~.

The total cross section of strange particles and theirifféal cross sections as functions@?, pseu-
dorapidity n and transverse momentug are measured in the laboratory frame and as function%réif
and PPfe“ in the Breit frame. Th& to light mesons production cross section ra§ (h*) and the baryon
to meson ratio/(\/Kg ) are also measured. The— A asymmetry is measured in order to look for evidence
of baryon number transfer. The results are compared to thl @Bd MEPS models, as implemented in
ARIADNE [[l] and LEPTO [R], respectively, both interfacedttee LUND string fragmentation modd] [3].

Differential cross sections fa¢**(892) are also presented as functions of Feymarnand transverse
momentunP;? in the hadronic center of mass system and compared to the CB#&ImCDM is then used
to estimate the contribution of each flavour to the cross@ect

Strange hadrons can be produced in the non-perturbativegsmf fragmentation, or they can originate
from the strange sea in the nucleon, boson-gluon fusion anhgquark decays[[4]. This analysis allows to
test model predictions as implemented in Monte Carlo progrand the optimization of their parameters. It
also tests the universality of the fragmentation mechanism

2. Selection of DIS Eventsand Strange Particles

The data for this analysis correspond to an integrated lasiiy value of 50 pb? for the sample ok?
andA and 302 pb? for K**, both collected by the H1 detector during the HERA collisafrelectrons at
energyEe, =27.6 GeV with protons at 920 GeV.

The selection of DIS events is based on the identificatiorhefdcattered electron with the energy
requirementey >11 GeV. The negative four momentum transfer squared of tlmtophis in the range of
2< Q% <100 GeV for K2 andA, and 5< Q? <100 GeV for K**.

The selection of strange particles depends on the measnteifftbeir final charged daughter particles.
The tracks of the daughters of tll’@ and/\ must be in the central region of the detector and must point
back to a common secondary decay vertex with the directidhghit of the mother particle constrained to
the primary event vertex. The transverse momeninand the pseudorapidity of the strange particle
candidates must be between &% < 3.5 GeV,|n| < 1.3 forK2 andA, andPr > 1.0 GeV,|n| < 1.5 for
K**. The charged particle tracks considered for itf¢/h* ratio must point to the primary vertex and have
to fulfill the samePr andn ranges as tht{g .

All the particles passing the selection criteria above gbute to the invariant mass distributions. By
fitting these plots with different functions to describe kgmwund and signal, a number of approximately
213,000K< , 22,000A, 20,0001 and 80,000K** are identified with a fitted mass value in concordance with
the reported PDG[[S] values, for each particle under study.

3. Results

3.1 Inclusive Cross Sections

The total inclusive production cross sections in the viskihematic range are found to be:

Oyo = 21.18+0.09(stat) 133(syst) nb,

1Unless explicitly mentioned, a reference to a state implicitly includes the ckanjegate of that state.



Strangeness production in DIS

H1 —4- H1 Data

— CDM (A,=0.3)
CDM (A,=0.22)

—— MEPS (A,=0.3)

---- MEPS (A,=0.22)

1ofFH1

N
o

aFH1 +

e

do(ep -~ e A X)/dn [nb]

N
=]
T

a4 - H1 Data
— CDM (A,=0.3)

- H1 Data

— CDM (,=0.3)

(ep ~ e K?X)/dn [nb]
0
do(ep - ek’ X)ldp., [nb/GeV]

CDM (A,=0.22) 1~ CDM (A,=0.22)
2r — - MEPS (A,=0.3) [ —~ MEPS (A,=0.3)
L ---- MEPS (A,=0.22) L ---- MEPS (A,=0.22)
. . . . . . . . .
< E S s E
g 15 ] £ 15
[= D S bt L—w 11 o o — —a_
N T = S e e
g T g - : g Tt e
= = = S st LE13.Y
= 1 0.5 0 0.5 1 = o5 1 15 2 25 3 35 = E E

n p, [GeV] n

Figure 1: Differential cross sections fd(g as functions of pseudorapidity and transverse momentuif

of the particle and foN\ as function of in the laboratory frame. The error bars show the total uadety.
The ratio of different model predictions to data are showrHgysolid and dashed lines in the bottom of the
plot.

op = 7.8840.10(stat) "333(syst) nb,
Ok+ = 7.36+ 0.087(stat) + 0.88(syst) nb,

all of them consistent with Monte Carlo expectations.

3.2 K2 and A Differential Cross Sections

Kg andA cross sections are measured differentially in laboratoy fareit frames as functions of the
kinematic variableQ?, the pseudorapidity], transverse momentum, x%’e“ andPE™®. They are compared
to the mentioned Monte Carlo predictions for two values efstrangeness suppression faclgs; 0.22 and
0.3.

The differential cross section measurements quickly @Geserevhen the value of the variabl@$ and
Pr increase. They cross section is flat fdl(g but rises in the forward region fak (Figure[]L). The CDM
model withAs =0.3 agrees best with the data although it has difficultieb thien, shape and at lowr.

In the current region of the Breit frame the sensitivityitds reduced compared to the laboratory frame
and the target region. This is due to larger errors and a smhlction of strangeness produced in the
fragmentation process. The cross sections in the currehttentarget region are generally well described
by both the MEPS and CDM model predictiofif [6].

The asymmetry in thé and/A production measurement, denotedfas= o — Ox/0p + Oy, is con-
sistent with zero within errors. Thus, no evidence of bargransfer number from the proton beam to the
final states is visible.

The measument of thie/K¢ cross section ratio reduces theoretical and experimentartainties and
allows the observation of differences in the strange batganeson production. As expected, this ratio does
not depend oils. CDM describes the data better but deviations are seen shtiqge of they distribution [§].
The increase of the ratio witRy obeys the kinematics of heavy particles carring more moomantThe
K9/h* ratio is approximately constant as function@t andn. The MEPS model tends to describe better
the data.

3.3 K** Differential Cross Sections

TheK** differential cross section results in the laboratory frareecompared to models willy =0.286.
As was observed fdk2 andA, for K** both models fail to describe thgcross section but in general CDM
seems better than MEPS. In the hadronic center of mass filaeneross section as function xf and P2
is compared to contributions of light, strange and heavylkgitom CDM (Figure[lZ). The processes con-
tributing to strangeness production show a different behanas function oke. The fragmentation of light
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Figure 2: Differential cross sections fd¢** as functions of Feymanr-X: and transverse momentui?
of the particle in the hadronic center of mass frame. Therdraps show the total uncertainty. The flavour
contributions of light, strange and heavy quarks from CDIgl slnown by the solid and dashed lines.

quarks (id) is expected to dominate everywhere. The decay of heavkg@) contributes mainly at small
Xg, while the strangeness produced directly in the hard sudgsoplays a larger role at large.

4. Conclusions

Strangng andK** mesons and\ baryon total and differential cross sections, as well asbtirgon
to meson ratio and thh{g to charged particles ratio, have been measured by the Habooltion at low
Q? <100 GeV as functions of the negative four-momentum squared of théqurQ?, pseudorapidity],
transverse momentufy, andx5"" andPE™" in Breit frame.

The comparison to CDM and MEPS models with the strangenggsassion factods = 0.22 and 0.3
show that no single model prediction or strangeness fastable to describe all results. The measurement
of the A\ asymmetry shows no evidence of baryon number transfer frenptoton beam.

The shape of the Feymannxe distribution in the hadronic center of mass frame is serssitd the
different strangeness production processefor meson.
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