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Two-particle angular distribution C(Δφ,Δη)
●
Distribution of the difference in azimuth Δφ and in pseudo-rapidity Δη between heavyflavour decay electrons and charged (unidentified) particles.

Sensitive to the interaction of jets with the QCD medium produced in heavy-ion
collisions and to the collective flow of particles that are created in the reaction.
Heavy flavour
● pp collisions: Tests for pertubative QCD calculations.
● Pb-Pb collisions: Well suited to study the interaction of partons with the medium,
since they are produced early after the collision, via hard scattering process.
pp and p-Pb collisions
● Reference for studies with heavy ions.
● pp collisions: Relative beauty contribution to the total yield of electrons from heavyflavour hadron decays.
● p-Pb collisions: Effects due to Cold Nuclear Matter (CNM) are studied.
● Pb-Pb collisions: Characterization of the hot QCD matter created in the collision.
●

Electron identification and background reconstruction
TPC & TOF
-0.5 < (dE/dx – <dE/dx>elec ) / σdE/dx < 3
-3 < (TimeTOF – <TimeTOF>elec ) / σtime < 3

Electrons

dE/dx = Specific energy loss in the TPC gas.
TimeTOF = Particle's time of flight

EMCal (for high-pT electrons)
0.8 < E / p < 1.2
Electrons

E = Energy deposited in the EMCal.
p = Particle's momentum, measured through
tracking information using ITS and TPC.
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1. Inner Tracking System (ITS)

Background due to
non-heavy-flavour sources

Vertex & track reconstruction

2. Time Projection Chamber (TPC)
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The ALICE detector

Track reconstruction & Particle identification via
dE/dx

mass(e+,e-) < 100 MeV/c²

3. Time Of Flight (TOF)

Electron-positron pairs from light-meson
Dalitz decays and photon conversions have
small invariant mass.

Particle identification

4. ElectroMagnetic Calorimeter (EMCal)
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Electron identification with E/p & Trigger

5. VZERO

Centrality classes & Trigger

Angular correlation
in p-Pb collisions at √sNN = 5.02 TeV
Angular distribution
C(Δφ,Δη) = S(Δφ,Δη) / B(Δφ,Δη)
S(Δφ,Δη) → e, h produced in the same event
B(Δφ,Δη) → e, h from different events

Comparison between high and low
multiplicity events
ICP = Yield(0-20%) / Yield(60-100%)
Yield → Integral of the near (away)-side peak.
Represents the total number of associated
particles per trigger on the near and away-side.

●

●

C(Δφ,Δη; 0-20%) - C(Δφ,Δη; 60-100%)
Difference between the distribution evaluated in
order to remove the contributions due to jets.

●

In high-multiplicity p-Pb collisions, the measured correlation shows an increase in the yield of associated
particles per heavy-flavour decay electrons on the near and away side.
elec
T

The enhancement of the per-trigger yield is observed only for 1 < p

< 2 GeV/c.

Results suggest that this modification is due to correlations of long-range in Δη (i. e. due to a doubleridge).

Angular correlation in pp collisions at √s = 2.76 TeV
The correlation distributions from Monte Carlo, for b and c quarks, are fitted to
the measured correlation by varying rB, the relative beauty contribution.

Angular correlation in Pb-Pb collisions at √sNN = 2.76 TeV
IAA = Yield(0-8%) / Yield in pp at √s = 7 TeV
IAA = Yield(20-50%) / Yield in pp at √s = 7 TeV

No modification is observed in the correlation
measured in Pb-Pb collisions relative to that
evaluated
in
pp
collisions,
within
uncertainties.

The relative beauty contribution was also estimated using the impact
parameter method, which uses the fact that cτ is larger for b than for c quarks.

Conclusions
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pp collisions
● The relative beauty contribution to the total yield of heavy-flavour decay electrons
was measured in √s = 2.76 TeV.
● The results are consistent, within uncertainties, with several pQCD calculations.
Pb-Pb collisions
● The I
modification factor was measured for the near-side correlation, in central
AA
and semi-central collisions.
● Within uncertainties, no modification is observed between Pb-Pb and pp collisions.
p-Pb collisions
● The results suggest a modification in high-multiplicity p-Pb collisions relative to
low-multiplicity and to pp collisions, due to correlations of long range in pseudorapidity (ridge structure).
● The
observed ridge structure is qualitatively similar to that observed in
correlations between two light-flavour hadrons.

