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reactionep — eXY is studied, where the systeXy containing at least one* (2010 meson, is
separated from a leading low-mass proton dissociativeesy¥tby a large rapidity gap. The
kinematics ofD* candidates are reconstructed in tié— Kt decay channel. The measured
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data are further used to determine the diffractive to inetuB* production ratio in deep inelastic
scattering.
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1. Introduction

The collinear factorisation [1] approach is an effec-
tive tool to describe the diffractive deep inelastic scattering
(DDIS) processesp — eXY, where the system& andY
are separated by a large gap in rapidity due to the colour-
less exchange, often referred to as a pomel®n o date, s
analyses of HERA data support the validity of the collinear
factorisation theorem in DDIS as evidenced by experimen-
tal results on inclusive production , dijet production and
D* production. A brief account of a new measurement Py ' e
of D*(2010 meson production in DDIS [2] is presented
here. TheD* meson originates from the fragmentation of a Figure 1: The leading order dia-
charm quark, produced mainly via the boson-gluon-fusiorgram for open charm production in
(y*g— cc) at HERA energies, figure 1, and is therefore sen-DDIS at HERA in the picture of
sitive to the gluon content of the pomeron. Compared to theollinear and proton vertex factori-
previous H1 publication [3] the analysis presented corresation.
sponds to a sixfold increase in the integrated luminosity.

2. Kinematics of the deep inelastic scattering

The standard DIS kinematics is described in terms of the well known invariants

s=k+P2 @o- y=TP weoqipp x= .2 (2.1)
’ ’ k-P’ ’ 2q-P"
where the four-vectors are indicated in figure 1. The diffractive kin@®are defined as:
(P—R)) §4+Q°
M2: 2 M2: 2 t=(P— 2 :q( =12 .~ 2.2
=R My = (RS, (P-R)%  xp P Zp M2+ Q2 (2.2)

whereMy andMy are the invariant masses of the systexnandY, respectivelyt is the squared
four-momentum transfer at the proton vertex apdhe fraction of the proton’s longitudinal mo-
mentum transferred to the systétrandzp represents, in leading order, the momentum fraction of
IP participating in the/*g — cc process, whersdenotes its centre-of-mass energy squared.

3. Monte Carlo Modelsand Fixed Order QCD Calculations

The diffractive proton elastiep — eX(D*)p and proton dissociativep — eX(D*)Y are mod-
elled with the RAPGAP Monte Carlo event generator [4]. Following a detailédiétector re-
sponse simulation the samples are passed through the same analysis chaihfas data and are
used to correct the data for detector effects.

Predictions folD* cross sections in next-to-leading-order (NLO) QCD precision are aifain
using HVQDIS [5, 6]. The calculation relies on collinear factorisation usiig2006 DPDF Fit B
NLO parton density functions [7]. Massive charm quarks are predw@ y*-gluon fusion. Frag-
mentation intd* mesons is performed independently in ffie rest frame using the Kartvelishvili
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parameterisation with parameter values, as well as the uncertainties on thiteh feuuse with
HVQDIS [8]. The factorisation and renormalisation scales are sgt te s = /Q? + 4mg with
the valuem; = 1.5 GeV for the charm pole mass. The variations by factors.®fabd 2 are used
as the uncertainty of the scale’s choice. The uncertainty introduced Ipattieular choice ofn.
is evaluated by varying it to.2 GeV and 17 GeV.

4. Experimental technique

A detailed description of the H1 detector can be found elsewhere [9].s&leetion of DIS
events is ensured by a scattered electron signal in the backward ietitfasiog fiber calorimeter.

The decay products of thB* meson are observed as tracks in the central tracker. Hadronic final
state objects represent combined information from central tracker anddlérimeter.

The measured)’ andy ranges are defined as<5Q? < 100 Ge\¥ and 002 < y < 0.65,
respectively. The large rapidity gap (LRG) selection of diffractivenésés primarily provided by a
requirement on the position of the most forward cluster in the LAr caloriméiereathe 800 MeV
energy thresholdy,., < 3.2 augmented by vetoes from forward detectors. Xjpe< 0.03 range
is used. The detection @* mesons is based on the full reconstruction of its decay products in
the ‘golden channel'D** — D°rgj_,, — (K~ 1", + (C.C.) with a branching ratio of- 2.7 %.
TheK andrcandidate tracks are required to satipfy- 0.3 GeV transverse momentum cuts while
the my oy track pr > 0.12 GeV is required in the laboratory frame. An 80 MeV mass window cut
ensures consistency witb® hypothesis oK and 7t system. TheD* meson candidate kinematics
is restricted top;p- > 1.5 GeV and|np+| < 1.5. The variableAm = m(KF et 1g;,,,) — m(K¥ 1rt)
is used to determine thB* signal by means of simultaneous fits of the right and wrong charge
combinations of the tracks for a better background shape determinatiomgidl(D*) = 1169+
58. TheN(D*) obtained from fits to the data in bins of event observables are found toatemp
well with the simulation.

5. Reaults

The number of fittedD* mesons is corrected for detector effects, branching ratio of the golden
channel, contribution of othdd* decays and higher order QED processes at the lepton vertex.
The phase space of the measurement reads@ < 100 GeVf, 0.02 < y < 0.65, xp < 0.03,
pto- > 1.5 GeV and|np-| < 1.5. SinceMy andt are not measured directly an extrapolation is
performed to the range ®fly < 1.6 GeV andt| < 1 Ge\2. The integrated cross section Df
production is measured to gy . eyx(p+) = 314+ 23(stat) + 35(syst) pb. The theoretical value

calculated in next-to-leading order QCD rea}} e (D) = 265755(scalg "33 (me) *55(frag)

31 (DPDF) pb. Within uncertainties both normalisation and shapes of the measuredectisss
are reproduced by the theory, see figure 2. The experimental predgistbe region of medium
and higheskp andzp, figure 2b, may provide a room further constraints on the gluon parteof th
DPDFs.

The fraction of diffractive contribution to thB* production in DISRp, is determined using
also the H1 DIS results [10]. Integrated over the whole phase spacegtksrread?y = 6.6 +
0.5(stay *92(sysh% andRL=" = 6.0739(scalg*95(m.)*9Z(DPDF) *3%(frag) % for the data
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Figure 2: DifferentiaD* production cross sections in DDIS and data to theory ratios as a function
of; (a) @ andy, (b) log;o(xp) andz2®.
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and theoretical prediction, respectively, where the predictions profit partial cancellation of the
scale andn; uncertainties. The fractions measured differentially are shown in figareB@th the

total and the differential datdpy are consistent with theory showing strong kinematical dependence
that can be explained limitations of the diffractive phase space domainuhe f&ip,Rp integrated
over the full phase space is compared with previous measurementspesifat HERA both in the

DIS regime [11-13] and in photoproduction [14].
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Figure 3: The diffractive fractiorRp as a function ofy, Q2 ptp- and np- (a). IntegratedRp
compared with previous measurements from HERA (b).



D* in diffractive DISat HERA Karel Cerny

6. Conclusions

The integrated and differential cross section®6{2010 production in diffractive deep in-
elastic scattering are measured. The measured cross sections areseghbeteby theoretical
predictions in next to leading order QCD. This supports the validity of collifeaorisation.

The measured diffractive fraction Bff production cross section in deep inelastic scattering is
in agreement with theoretical predictions in next-to-leading order QCDvalue of the diffractive
fraction is found to depend on certain observables. It is, howevegroed to be largely indepen-
dent of other details of the phase space definition.
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