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1. Introduction

Charm production in the deep inelastic scattering (DIS) regime (squanedrfomentum ex-
change at the electron vert€¥ > a few Ge\f) is dominated by the boson-gluon fusion (BGF)
process, where the virtual photon interacts with a gluon from the prot@mcéithis process is
directly sensitive to the gluon content of the proton. The contribution ofehgoduction to the
inclusive proton structure functidf can be extracted from double-differential cross sections as a
function of the Bjgrken scaling variablbe, andQ?.

The hadronisation of charm quarks into colourless hadrons is notlablewby perturbative
Quantum Chromodynamics (pQCD). Thus properties of the hadronisatiorgs like fragmenta-
tion fractions of charmed hadrons need to be extracted experimentally.

2. Measurement of DT at threshold and A/ production

Charm quark production was measured with the ZEUS detector at HERASs®QOcting the
hadronic decay channels" — K3rr", Af — pKE andA¢{ — Amt, and their charge conjugates,
using an integrated luminosity of 120+ 2.4 pb! [1]. The presence of a neutral strange hadron
in the final state reduced the combinatorial background and extended &seirae sensitivity into
the low transverse momentum region. The kinematic range of the measurergaenidy: 0<
pr(DT,AY) < 10 GeV,|n(DF,A{)| < 1.6, 15 < Q% < 1000 GeVf and 002 < y < 0.7.
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Figure 1: TheM(Kgiﬁ) distribution (dots) foD™ candidates. The reflection caused by the ddagy—
ng has been subtracted. The left plot shows the signal in th&ifvematic region while the plot on the
right side shows the signal for the restricted range pr (D) < 1.5 GeV.

The observed invariant mass spectra for Ehe candiates are shown in Fig. 1 for the full
kinematic region of the measurement and for the restricted rargedD") < 1.5 GeV. Signals
at the nominaD™ mass are visible in both distributions. This measurement allowed the production
of D mesons to be studied for the first time at HERA in the regip(D) < 1.5 GeV.

The measured inclusive and differential cross sections are redgovelbdescribed by next-
to-leading-order (NLO) QCD predictions from the HVQDIS program E2sed on the fixed-
flavour-number scheme (FFNS). The FFNS variant of the ZEUS-S NOD € [3] to structure
function data was used as the parametrisation of the proton PDFs. The gbark mass was set to
me = 1.5 GeV and the renormalisation and factorisation scales were gattour = /Q? +4mg.
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As an example, Fig. 2 shows the different@t cross section as a function @& (D*). For
p2 (DY) > 9 Ge\?, the measurement is in good agreement with a previous ZEUS result [4].
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Figure 2: Differential D™ cross section as a function p?;(Dﬂ“) compared to the NLO QCD calculation
of HVQDIS. The measured values are shown as dots while thedie represents a previous ZEUS result.
Note the discontinuity in th&-axis between 9 and 100 G&V

Additionally, the fraction oft quarks hadronising intd¢ hadronsf(c — AJ), was extracted
from a combination of the results obtained using béthdecay channels mentioned above. The
following result was obtained:

f(c— A$) = 0.117+0.033(stat) 9. 955(syst ) + 0.027(br.).

The result is compared to previous measurements in Fig. 3. The value olitaiDi&lis consistent
with a previous ZEUS measurement in the photoproduction regime [5] and it &1 average
value [6].
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Figure 3: The fraction ofc quarks hadronising to A baryon.

3. Measurement of D* and DP cross sections with high precision and extraction of
F*°

The production oD* andD® mesons was measured in the kinematic region given by: 5
Q? < 1000 GeV, 0.02<y< 0.7, 15 < pr(D) < 15 GeV andn(D) < 1.6|. The measurement
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of D™ mesons [7] used the data collected between 2005 and 2007 corresptmdifuminosity
of 323+ 8 pb! while the D® measurement [8] was limited to 183+ 3.5 pb ! of data collected
in 2005. The decay channdls” — K~ " it andD® — K~ 71+, and their charge conjugates, were
reconstructed.

Lifetime information provided by the ZEUS microvertex detector [9] was useddace the
combinatorial background. This was achieved reconstructing disptaeexhdary vertices fromd
meson decays.
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Figure 4: cmc_as a function ok for fixed values ofQ?. Results obtained frord* decays are compared to
H1 and ZEUS combined results and to the HERAPDFL1.0 predictio

The double-differential cross section farproduction in DIS can be expressed as:

d2 cC| ' 2 2 2 -~
e = T+ (YR Q).

Here the small contribution to the cross section causelafﬁyvas neglected. To extraEfgfrom
the measured double-differential cross sections in bins arfid Q?, an extrapolation to the full
kinematic phase space was performed using HVQDIS:

c 2 Omeas 3 2
FameadXi, Q) = Grvooisi x Fzhvopis (X, QF)-
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The prediction folF$€ from HVQDIS, on,f;vqms, is multiplied by the ratio of the measuremyeasi,

to the predictedgvopis,, Visible D meson cross sections in a given bifResults obtained using
D* mesons are shown in Fig. 4. The data are in good agreement with configinesdues obtained
from several previous H1 and ZEUS measurements [10] includindfr@oss sections measured
using the data collected in 2005. Additionally, the data are compared to the RERAO pre-
diction [11]. TheF2CE points measured fro™ mesons, the H1 and ZEUS combination and the
HERAPDF1.0 expectation are based on independent data sets.

4. Summary

The production of the charmed hadroBs, D° and A{ in DIS has been studied in detail
at HERA. All measurements are reasonably well described by NLO QE@Digifons. For the
first time the threshold region andc — AJ) were investigated in DIS using new decay chan-
nels. Precise measurementdof andD® mesons have been obtained using lifetime tags and the
corresponding contribution & has been extracted.
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