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1. Introduction

Beauty production in deep inelastic scattering (DIS) regime is important f@ralereasons.
Production of beauty quarks is dominated by the boson—gluon fusiorssphence this process
provides a direct probe of the gluon component of the proton. In addititnmass ob quarks
provides a large scale for perturbative QCD (pQCD) calculations, buhe other hand, pres-
ence of multiple hard scales (photon virtuality, quark mass and momentum) odnhgpseries
convergence due to large logarithmic terms. Therefore, a precise reeasurof beauty produc-
tion allows to distinguish between different theoretical approaches tortrass effects in pQCD
predictions.

2. Measurement of beauty production using eventswith ajet and a muon

The production ob quarks was measured in events with a jet and a muon with the ZEUS de-
tector at HERA using 114 pt} of data [1]. The reactioep— ethX — ejetu X was measured in
the kinematic region 0Q2 > 2Ge\#, 0.05 <y < 0.7 ,E*' > 5GeV and-2.0 < ni¢t < 2.5 includ-
ing a muon ofpf > 1.5GeV and-1.6 < ¥ < 2.5 inside a cone AR < 0.7 to the jet axis, where
AR= \/(Ap)? + (An)?2. Jets were reconstructed using iyecluster algorithm in the massive mode
with the Er—recombination scheme.

The beauty signal was extracted from the distribution of the transverse nitomef the muon
with respect to the momentum of the associatedg'@t The fraction of beauty events in the data
was obtained from a two—component fit to the shape of the meapﬁﬂeﬁlstribution (see Fid]1).

Figure[2 shows the measured differential cross section as a functioe phtston virtuality
compared to the next—-to—leading—order (NLO) QCD calculations as welleas1@ predictions
scaled to the data. Both predictions describe the shape of the measwssdettions reasonably
well.
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Figure 1: Measuredpf! distribution and the fitus-  Figure 2: Differential beauty cross sections as a
ing templates obtained from the Monte Carlo sim- function of Q2 compared to the Monte Carlo and
ulations for beauty, charm and light flavour (LF) the NLO QCD predictions.

events.
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Figure 3: Decay length significance for the data and the Monte Carlgsesior different flavour produc-
tion in the region 2 Mytx < 6 GeV.

3. Measurement of beauty production using inclusive secondary vertices

A measurement of beauty quark production in DIS was also done usingtiag tength signif-
icance and invariant mass of secondary vertib&s; x, using an integrated luminosity of 354 pb
collected between 2004 and 2007 [2]. The kinematic region is defined kyQ5 < 1000 GeV,
0.02<y<0.7 ,E¥* > 5GeV and—1.6 < it < 2.2. The same clustering algorithm as described
in SectionR was used to reconstruct jets. A secondary vertex was fitteshjoselected jet if at
least two tracks witlpt > 500 MeV were associated to the jet usihig < 1 criteria.

The beauty fraction in the sample was determined using the decay length sigeéfi =
Lxy/o(Lxy), whereLxy is the decay length projected on the jet axis in the plane perpendicular to
the beam (th&XY plane) ando(Lxy) is its uncertainty. The significance distribution observed in
the data as well as beauty, charm and LF distributions predicted by the M@asizng are shown
in Fig. B. The left side of th&distribution was mirrored on and subtracted from the positive side to
suppress the symmetric LF component. To extract the beauty contribution datae binneg?
fit of the mirrored significance distributions simultaneously in three bingwfx was performed.

Figure[# shows the measured differential cross sections for beautypjiigtion as a function
of E{m andn'®. NLO QCD predictions as well as Monte Carlo simulations scaled to the data are
also shown. The shapes of the measured cross sections are debgrilme predictions. The data
tend to lie 20—30% above the NLO QCD calculations.

4. Extraction of the beauty contribution to the proton structure function F, FZ'C’5

In both analyses presented in Secfipn 2 and Sefftion 3 the double diffecensia sections in
QZ? andx were also measured. The double—differential cross section for inelnsauty production
in DIS can be expressed as:

do®  2ma?

dozdx= xo ([T -YIFEP(@% %)~ PRP(@ %)),
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Figure 5: FfP as a function ofQ? at the fixed values ok. Results
Figure 4: Measured differential from the jet+ p (open triangles) and secondary vertex (red triangles)
cross sections as a function of analyses are compared to the previous measurements by Atflt$la
EI*, niet, (various symbols) and different predictions (lines anddsjn

To extractFP° from the measured visible cross sections in binQéfndx, an extrapolation to the
full phase space was performed using NLO QCD calculations.

The results of the extrapolation are shown in F]g. 5. The new measurenggatswith other
ZEUS and H1 measurement} [3] as well as with various theoretical predicfiére measurement
with the secondary vertices is the most precﬁ§% measurement from ZEUS.

5. Conclusions

Cross sections of beauty production in DIS were measured in events witlisrand displaced
secondary vertices. The measurements are well described by thdaratazdations. The beauty
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contribution to the structure functid® was found to be in agreement with previous H1 and ZEUS
measurements as well as with various predictions.
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