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Inclusive production of D* mesons in deep-inelasijcscattering at HERA is studied in the range
5 < Q% < 100 GeV? of the photon virtuality an®.02 < y < 0.7 of the inelasticity of the scattering
process. The observed phase space for the D* mesen(iB*) > 1.25 GeV and|n(Dx)| < 1.8.
The data sample corresponds to an integrated luminosBy®pb ! collected with the H1 detector.
Single and double differential cross sections are measanedthe charm contributiofs® to the
proton structure functiott’ is determined. The results are compared to perturbative Q@8ictions

at next-to-leading order implementing different schenoeste charm mass treatment and with Monte
Carlo models based on leading order matrix elements wittopahowers.

1 Introduction

A measurement of charm production in deep=

. ) ) 8000 H1 data
inelastic scattering at HERA based on the recon= | H1 e comb.
struction of aD* meson [1] is presented. At < 249705“1 343 D*

HERA protons 0f920 GeV have been collided &, ®°°°[
with electrons o27.6 GeV. D* meson produc- f;’
tion at HERA happens predominantly in the fol- 5 4000
lowing way: a charm-anticharm quark pair is pro- r
duced in boson gluon fusion via the interaction of 2000 —
a photon from the electron and a gluon from the -
proton. The charm quark fragments then further ¢
into a D* meson and hadrons. The events con-
taining D* mesons have been measured with the

H1 detector. The kinematic range in the photdnigure 1: The mass difference of the reconstructed
virtuality Q2 is 5 < Q2 < 100 GeV?, and in D* and D° mesons. Data points are presented as
the inelasticity0.02 < y < 0.7. In comparison Plack dots, the fit result as solid line.

to earlier H1 analysid[2] the range in transverse

momentum and pseudorapidity of ti&* is extended t@r(D*) > 1.25 GeV and|n(Dx)| > 1.8,
such that the phase space is now about a factor of two larde.DT meson decays in the so-called
golden decay channé** — Dzt — KTxtrE. The three final state particles are charged so that
their tracks can be reconstructed in the central jet chasab&he D* mesons are reconstructed with
the mass difference method, wheké\/ is the mass difference of the reconstrucfet and D°. The
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analysis sample comprises the full HERAII statistics arel tibtal integrated luminosity amounts to
348 pb~!. The D* signal is shown in figurEl1. In tot&4705 D* have been found, which means an
increase of statistics by a factor 10 in comparison to thieg&tl analysisi[2]. In this analysis the cross
sections have been determined on Born-level, the radiaffeets have been corrected with using the
HERACLES [3] interface. Detector effects like migrationsdaefficiencies have been corrected with
regularized matrix unfolding. The total systematic unaigrty amounts t@.6%, where the largest part
results from the track finding efficiency with1%.

1.1 QCD calculations

Q2
In this analysis the Monte Carlo (MC) generé
ators RAPGAP [[4] and CASCADEL]5] have®
been used, which are leading order (L) 8
QCD calculations with additional parton show-
ers [6]. Both MCs are calculated in the fixed
flavor number scheme (FFNS). The main differ-
ence of these MC generators is, that RAPGAR
uses the collinear factorization with DGLAP g
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evolution equations, while CASCADE has im-~
plementedk-factorization with CCFM evolu-
tion equations. In addition next-to-leading order
(NLO) QCD calculations have been used in this y
measurement: First from HVQDISI1[7], which

is a FENS calculation with collinear factorizaFigure 2: Single differential cross section in the in-
tion and DGLAP evolution equations. And secelasticity y. The H1 measurement is shown with
ondly a zero-mass variable flavor number scher#ack points with error bars denoting the systematic
(ZM-VFNS) calculation[[8] with collinear factor- and statistical uncertainty of the analysis. In addi-
ization and DGLAP evolution equations. In thigion the predictions of the HVQDIS and the ZM-
calculation the charm quark is treated above thé=NS calculations are presented.

charm-threshold as massless parton of the proton.
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2 Results

The LO and NLO calculations in the FFNS give a good descriptibthe measured* meson cross
sections as a function of the kinematic variables of thfemeson and of the event kinematics. The
ZM-VENS calculation fails to describe the data. In figlile 2 gingle differential cross section in
y is presented in comparison to HVQDIS and the ZM-VFNS calimta The uncertainty band of
HVQDIS comes from the variation of the renormalization- dactorization scale, the charm mass and
the fragmentation parameters, whereas the uncertainty dfthe ZM-VFNS calculation includes only
the scale uncertainties.

The charm cross section ai® are connected by the formula

2
_ 27;? (I + (1= )] F5*(2, Q%) — v Fif(2, Q%))

The H1 measurement compris#s’ of the total charm production phase space. The extrapal&bio

d2o.cé

dx dQ?
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the full phase space was performed with

exp 2
F(:E eXp( (. , 2\) — Oyis (y’ Q ) 'FCE theo z), 2 , 2
5P ((2), (@) stheo(, o) 12 ((2),(Q@%)) )
wherectheo(y, Q%) and Fsctheo (x, Q2) are taken from the HVQDIS prediction. This extrapolation in
troduces two additional uncertainties to the measuremendetermine the 'extrapolation-’ uncertainty
the theory parameters within HVQDIS have been varied anthtibelel-’ uncertainty was estimated by
performing the extrapolation procedure with another mplete from CASCADE. Figurél 3 (left) dis-
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Figure 3: The extracteds® (black points), compared to H1 lifetime measurement (blyeases),
HVQDIS and HERAPDF1.0 (on the left) and to global fit PDFs (o@ tight).

plays the extracteds® . An independent H1 measuremdrit [9] using lifetime infoliorais shown too.
These two H1 measurements are in good agreement. In adttigatata is compared to HVQDIS pre-
dictions with two different parton density functions (PDREsid to the HERAPDF1.0 expectatidn{10]
in this figure. Both predictions fit well the measurement. sTimplies that the gluon PDF found in
scaling violations of inclusive DIS cross section measuaetsagrees well with the gluon density from
the D* measurement. In figuk@ 3 (right) the data is further compawetifferent PDFs from global fits
of CT10 [1]], MSTW2008 NNLOI[12], NNPDF2.1113] in the genkraass variable flavor number
scheme (GMVFNS) and of ABKMO09[14] in the FFNS. The experitaénncertainty of the analysis
are of the same size as the spread of the predictions. Ovitradle predictions show good agreement
with the H1 measurement.

2.1 Conclusion

The H1 measurement of inclusive* cross sections in DIS in an increased phase space and using th
full HERAII statistics has been presented. The data is wesdkdbed by the FFNS calculations, but not
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by the ZM-VFNS calculation. The charm contribution to thefen structure functiors® has been
extracted. The extrapolation to the full phase space wdemeed with two predictions from HVQDIS
and CASCADE. ThisD* measurement is in good agreement with an independent Hlunesasnt
using lifetime informations. F<¢ is well described by all of the NLO calculations, so that oaa ¢
conclude that the gluon PDF found in scaling violations afusive DIS cross section measurements
agrees well with the gluon density in this measurement.
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