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Abstract: Electrons from the decays of hadrons containing charm and beauty produced in p-Pb collisions at √sNN =5.02 TeV were measured by ALICE. Electrons
were identified by using the Time Projection Chamber (TPC) and the Electromagnetic Calorimeter (EMCal) detectors. The background, mainly from photon
conversions and neutral meson decays, was experimentally reconstructed and subtracted from the electron sample. The nuclear modification factor RpPb of HFE
was calculated using pp references obtained from the measured HFE cross section in pp collisions at 7 TeV and from FONLL predictions.

Introduction
The nuclear modification factor (RAA) is of particular
interest to understand the interactions of particles with
the Quark Gluon Plasma (QGP). Heavy-flavor hadrons
are dominantly produced in the early stage of the
collisions via hard scattering. Therefore they can
experience the whole evolution of the system. In Pb-Pb
collisions, a suppression of electrons from heavy-flavour
hadron decays (HFE) was observed [1] (Figure 1). The
measurement of the nuclear modification factor in p-Pb
collisions (RpPb) is important to study cold nuclear matter
effects and disentangle them from hot medium effects in
heavy-ion collisions, since an extended QGP is not
expected to be formed in these collisions. RpPb is defined
as in the following equation:
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where TAA is the overlap function,
calculated based on the Glauber Model.

Figure 2. ALICE apparatus.
125 million minimum bias p-Pb collisions at √sNN=5.02 TeV were analysed.
Figure 1. HFE RAA in Pb-Pb collisions Figure 2 shows the ALICE detector.

Electron Identification and background
Electrons are identified by measuring dE/dx in the TPC and E/p, where E is the energy measured with the EMCal and p is
the momentum measured with the TPC (Figure 3). Figure 4 shows the E/p distribution for electrons selected with the TPC
(-1 < nσ <3) and for hadron contamination (nσ <-3). The background (mainly from photon conversions and Dalitz decays of
neutral mesons) was estimated from e+e- pairs with invariant mass smaller than 0.1 GeV/c2 in Figure 5. The pairs
reconstruction efficiency is shown in Figure 6. The final spectrum is corrected for the efficiency from acceptance, track
reconstruction and particle identification (Total efficiency of electrons reconstruction is around 15%).

Figure 3. dE/dx signal in the TPC
relative to the one expected for electrons
as a function of E/p.
Figure 5. Invariant mass spectrum.

Figure 4. E/p for electrons and hadrons.

Figure 7 shows the cross
section of HFE in p-Pb
collisions. It is compared
with a measurement using
the TPC and TOF detectors
for electron identification.
Figure 7. pT-differential cross
section of electrons from
heavy-flavor decays in p-Pb
collisions.

HFE cross section and RpPb
The pp reference [2] for the nuclear
modification factor RpPb was obtained
via a pQCD-driven √s-scaling of the
HFE cross section measured at 7 TeV
for pT<8 GeV/c and by using FONLL
predictions for pT>8 GeV/c. The
measured RpPb is compatible with
unity and reproduced by a theoretical
prediction including shadowing [3].
Figure 8 shows the comparison of
RpPb with PHENIX results for d+Au
collisions at √sNN=0.2 TeV [4] .
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Figure 8. HFE RpPb compared with PHENIX results (left) and with a
theoretical calculation (right).

Conclusions

Perspectives
The EMCal trigger enhances the
recorded sample of rare probes, such as
high pT photons and electrons. Two
thresholds on the energy deposited in
the EMCal were used in p-Pb collisions:
7 GeV and 11 GeV. The trigger will
allow us to extend the pT reach for
heavy-flavour
decay
electron
measurements.

Figure 6. Efficiency of finding pairs.

The heavy-flavour decay electron pT-differential cross-section was measured using TPC and EMCal detectors. The results were used to
calculate RpPb wich is compatible with the result obtained using other ALICE detectors (TPC+TOF). The results are consistent with a
theoretical calculation that includes shadowing. From this measurement it can be concluded that the suppression observed in central PbPb collisions is an effect due to the presence of the hot medium and not an effect of cold nuclear matter.
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