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The HERMES collaboration has measured charge-separate@pd kaon multiplicities in semi-
inclusive deep-inelastic scattering using 27.6 GeV etecor positron beam scattering off a hy-
drogen or deuterium target. The results are presented asidas of the Bjorken variablg, the
negative squared four-momentum trans®ér a hadron fractional energyand the hadron’s trans-
verse momentum. These data will be very useful to understanduark-fragmentation process
in deep-inelastic hadron electro-production and will seag crucial input in the understanding of
charge/flavour separated fragmentation functions. Furtbee, it provides important information
on the transverse-momentum dependence of hadron productio
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1. Introduction

The measurement of th

e hadron multiplicities is one of thetkels to study the hadroniza-

tion process. The lack of a complete theory to describe admadroduction process leads to a
phenomenological understanding of a quark fragmentatitmhiadrons. According to the factor-

ization theorem[1] the cross

section of a hadron produdti@emi-inclusive deep inelastic lepton-

nucleon scattering (SIDIS) process is described by paiidritaition functions and fragmentation
functions. On the other hand the universality for the fragtaton functions[2] gives a good chance
to compare those with fragmentation functions extractethfdifferent kind of precesses and con-

sider them as a global input

for the further studies. Undeding the hadronization process is an

essential element of a complete picture of the interactioquarks in Quantum ChromoDynam-
ics (QCD), and is basic for the understanding of the dynamiaguark-quark, gluon-gluon, and

qguark-gluon interactions.

2. Data Extraction

The data were collected
beams stored in HERA at D
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with the HERMES spectrometer using@eV electron or positron
ESY[3]. To select deep-inelastittarcd (DIS) lepton the following
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Figure1l: TheHERMES spectrometer.

requirements were used for it's kinemati€? > 1 GevV?,W? > 10GeV2 and 0.1 Y= v/E < 0.85,
whereW is the invariant mass of virtual photon-nucleon system Enslthe beam energy. The cut
on the invariant mass imposed to suppress the resonanagatioh into data and constrain gn
limits the magnitude of radiative corrections.

For charged hadron identification, dual-radiator ring-ging Cerenkov detector (RICH) was used[4],

which allows to identify pion
kinematical conditions: %eV
is applied 02 < z< 0.8 to excl

s, kaons and (anti)proton. Yheere selected within the following
< pnh < 15GeV , wherepy, is the hadron momentum and the cutzn
ude the region at highwhich is dominated by exclusive processes,

and to suppress he target fragmentation region atzlolhe experimental observable is the hadron
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multiplicity which is the hadron yieldN" normalized to thé\p,s (DIS yield) :

1 2T 5N (xg, Q2,2 Phy, 1)
h 2 _ . B y&Mhly
M (XBaQ v H’IL) - dzNg)'(Bng(géQ2> A dXBszdZdPnld% d%

At Born-level, the multiplicities, i.e. the multipliciteewith no limitations in geometric acceptance
and corrected for radiative effects and detector resatytioe extracted from measured multiplici-
ties binned in 3 dimensiongxg, z R,, ) when the multiplicities as a function of tixg are desired,
and(Q?,z P, ) when they have been a function of t@8. Due to the strong correlation between
thexg and theQ? in the HERMES kinematical acceptance, simultaneous datiryj in these two
variables would not have an impact on the extractiong,Ainning has been omitted because of
limited statistical precision. However, a possible impaicthe @, dependence of the unpolarized
semi-inclusive cross section and its acceptance have lmeeurged for in the systematic uncer-
tainties.
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Figure2: Momentum dependence of tBerenkov angle for different hadron types and radiatore Ujpper
band corresponds to the aerogel and the lower band to4Rg Qas respectively.

3. Results

The Born multiplicities, after correction for the exclusivector-meson production, are pre-
sented in Fig. 3. Here they are shown for both proton and dewtergets as a function of the
energy fractionz in four panels corresponding to different type of final-sthadron. The indi-
vidual panels compare data for a given hadron type taken avitoton (full circles) or deuteron
(empty squares) target. The multiplicity ratio mf to 71~ for the proton (deuteron) ranges from
1.2 (1.1) in the firsz bin to 2.6 (1.8) in the last bin. These results can be attributed to the dom-
inance of scattering off tha quarks, reflecting the fact that the fragmentation proecess ir* is
favored, while the proceas— 71 is unfavored. With rising, this effect is enhanced. For kaons,
the K™ multiplicity for the proton is slightly larger than for theedteron, while within errors for
K~ the multiplicities are equal. The ratkb"/K~ rises from 1.5 to 5.7 (proton target) and from 1.3
to 4.6 (deuteron target) for.BD < z < 0.8, reflecting the fact tha~ cannot be produced through
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Figure 3: Multiplicities corrected for exclusive vector mesons asiadtion ofz from a proton target (full
circles) and a deuteron target (empty squares). The erreffbathe statistical uncertainties are too small to
be visible. The systematic uncertainties are given by thar éands.
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Figure 4. Multiplicities of charged pions for the proton (full cirdiand the deuteron (empty squares) as a
function ofxg in four z bins. Positive charge is on the left and negative charge themight of the panel.
Uncertainties are as in Fig. 3.

favored fragmentation from the nucleon valence quarks. iys.F2-3 the multiplicities are pre-
sented for positively and negatively charged pions and &asra function of the Bjorkexs. The
dependencies on transverse momentum of a hadron are shdvign. id. The features of thg, |
distributions result from the combined effects of the aditransverse motion of the struck quark
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Figure5: Multiplicities of charged kaons for the proton (full cirelpand the deuteron (empty squares) as a
function ofxg in four z bins. Positive charge is on the left and negative charge themight of the panel.
Uncertainties are as in Fig. 3.

in SIDIS, of its emission of soft gluon radiation, and of th@rgonent of transverse momentum
which is generated by the fragmentation process.
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Figure 6: Multiplicities of charged pions and kaons for the protonli(fircles) and the deuteron (empty
squares) as a function &%, in four zbins. Positive charges are on the left and negative chargesethe
right of each panel. Uncertainties are as in Fig. 3.
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4. Conclusions

The high statistical data set for charged piwh( 77-) and kaonK™, K~) multiplicities have
been presented for proton and deuteron targets[5]. Thestlatas that the fragmentation is favored
for the hadrons containing the struck quark as a valencekgudre dependence of multiplicities
on R,, can be used to provide constraints on the models of the fragtiom process. These high
statistical data will allow more reliable extraction of ambred fragmentation functions and also
the strange quark fragmentation functions which currewiladge is not yet well developed.
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