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The results from a recent analysis on beauty production inep interactions at HERA studied with

the ZEUS detector for exchanged four-momentum squaredQ2 > 10 GeV2 are presented. The

beauty events were identified using electrons from semileptonic b decays with a transverse mo-

mentum 0.9 < pe
T < 8 GeV and pseudorapidity|ηe| < 1.5. The fraction of events containingb

quarks was extracted from a likelihood fit using variables sensitive to electron identification as

well as to semileptonic decays. Total and differential cross sections were measured and compared

with next-to-leading-order QCD calculations. The beauty contribution to the proton structure

functionF2 was extracted from the double-differential cross sections.
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Beauty production in DIS at HERA

1. Introduction

The measurement of beauty production inepcollisions at HERA provides a powerful tool for
testing the proton structure and perturbative Quantum Chromodynamics (pQCD). The dominant
production process is boson-gluon fusion between the incoming virtual photon and a gluon in the
proton. Different kinematic variables which are used to describeep interactions at HERA are:
photon virtuality,Q2, the Bjorken scaling variable,x, and the inelasticity,y. WhenQ2 is large
compared to the proton mass, the interaction is referred to as deep inelastic scattering (DIS).

In the analysis [1] presented here, beauty production was studied usingsemileptonic decays
to electrons combined with lifetime information. The analysis was performed in the DIS regime
(Q2 > 10 GeV2,0.05< y< 0.7). Electron candidates from semileptonic decays ofb quarks were
required to have a transverse momentum 0.9 < pe

T < 8 GeV and pseudorapidity|ηe| < 1.5. The
measurements were compared to a leading order plus parton shower Monte Carlo (RAPGAP) [2] as
well as QCD predictions at next-to-leading-order (NLO), calculated using HVQDIS program [3].

2. Signal Extraction

In oder to separate beauty signal from the background, discriminating variables sensitive to
electron identification as well as to semileptonic decays were used. For the electron identification
the measurement of the specific energy loss,dE/dx, in the central tracking detector; the ratio of
the energy deposited in the calorimeter to the track momentum; and the penetrating depth of the
energy deposited in the calorimeter were selected. Semileptonic decays wereidentified with the
help of prel

T , the relative transverse momentum component of the electron candidate relative to the
direction of jet axis;∆φ , the difference of the azimuthal angle between the missing transverse
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Figure 1: The distribution of −2lnT,
where T is the likelihood test function.

momentum vector and the electron direction; and
d/δd, the significance of the reconstructed decay
length, whered is defined as the distance inX-Y be-
tween the secondary vertex and the interaction point,
projected onto the jet axis. The six variables were com-
bined into one discriminating test-function variable us-
ing a likelihood hypothesis. The distribution of likeli-
hood test function is shown in Figure 1. The distri-
bution was fit using the expected distributions of elec-
trons from semileptonicb decays, electrons from other
sources and fake electrons, to determine the fractions
of events from each source. The fit provides a very
good description of data.

3. Results

The total visible cross section and differential cross sections forb-quark production and the
subsequent semileptonic decay to an electron withpe

T > 0.9 GeV in the range|ηe| < 1.5 in DIS
events withQ2 > 10GeV2 and 0.05< y< 0.7 were measured. Figure 2 shows differential cross sec-
tions as a function ofpe

T andηe compared to the NLO QCD prediction and the RAPGAPMC scaled
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Figure 2: Differential cross sections for electrons fromb-
quark decays as a function of (a)pe

T and (b)ηe.

to the data. Both the descriptions from
the NLO QCD calculation as well as
the scaled RAPGAP cross sections de-
scribe the data well. The beauty con-
tribution to the proton structure func-
tion F2, denoted asFbb̄

2 , was extracted
from the double-differential cross sec-
tion as a function ofQ2 and x. Fig-
ure 3 showsFbb̄

2 as a function ofQ2

for fixed values ofx. The results from this measurement have been compared with the pre-
vious measurements from the H1 and ZEUS collaborations. The different measurements are
consistent with each other. Also the results are compared to several NLO and NNLO QCD
predictions [4]. The data are reasonably well described by the different theory predictions.

4. Summary ZEUS
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Figure 3: Fbb̄
2 as a function ofQ2 for fixed x values.

A recent measurement of beauty pro-
duction in DIS at HERA using decays into
electrons was presented. A likelihood-ratio
test function was used to identify the sig-
nal. The measured visible and differen-
tial cross sections are in agreement with the
NLO QCD calculations.Fbb̄

2 was extracted
from the double differential cross sections
and is in agreement with previous H1 and
ZEUS measurements. ForQ2 > 10 GeV2,
this measurement represents the most pre-
cise determination ofFbb̄

2 by the ZEUS col-
laboration. The results were also compared
to several NLO and NNLO QCD calcula-
tions, which provide a good description of
the data.
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