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• Heavy Flavour in Heavy-Ion Collisions

Heavy quarks (charm and beauty) are produced in the initial hard scattering 
processes, experience the full evolution of the system


➡Natural probe of the hot and dense medium created in heavy-ion collisions

Motivation
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• Collisions with medium constituents

• Medium-induced gluon radiation depends on :


✓ Casimir colour factor (CR)


✓  Mass


- In vacuum, gluon radiation is suppressed at angles smaller than MQ/EQ

- In medium, this implies lower energy loss for massive partons
➡Prediction for ΔE: ΔEg > ΔElight quark > ΔEc > ΔEb 

↳measurement of b quark and c quark separately is needed 

Motivation
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• Heavy quark Energy Loss in Medium



Motivation
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RAA=1, 
 no medium effect
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 medium suppression
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• Nuclear Modification Factor

• Measurement in p-Pb collisions
• Control experiment for the Pb-Pb measurement

• Address cold nuclear matter effects 




Electron Analysis in ALICE
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Inner Tracking System

Rapidity Coverage (this analysis)

-0.60 < ylab < 0.60 


 -1.06 < yCMS < 0.14 

• Measurement of b quark production via electron from semi-leptonic decays of beauty-hadron(B) 
• Substantial branching ratio :~11% [B→e] , ~10% [B→D→e]
• Excellent vertex and impact parameter resolution of ITS and eID capability in ALICE
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TOF(Time Of Flight) PID :
Symmetric 3σ cut around electron hypothesis
✓ Reject kaons for p<1.5 GeV/c
✓ Reject protons for p<3 GeV/c

TPC(Time Projection Chamber) PID :
Select tracks in the upper half of the electrons 
Bethe-Bloch band(—0.5σ < dE/dx -<dE/dx>e < 
3σ) for further hadron(mostly pion) rejection
✓ electron efficiency of 69%
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Electron Identification at low pT
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Analysis Approach for Electrons from B Hadron Decay
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After Electron Identification : 
1.Minimum impact parameter cut to increase S/B 

ratio
2. Subtract remaining background(non-heavy flavour 

electrons & charm hadron decay electrons) based on 
ALICE measurement

3. Correct subtracted electron spectra for acceptance 
and efficiency



Impact Parameter Distributions for pT

Each source is characterised by a distinctive impact parameter 
distribution for various pT range
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Impact Parameter Distributions for pT
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Impact parameter distributions are pT dependent



pT Dependent Minimum Impact Parameter Cut 
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Estimation of Electron Backgrounds
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Backgrounds are estimated by weighting relevant electron source yields in MC 
simulations (PYTHIA, DPMJET) using ALICE measured spectra

D0→e
ALICE 
measured

PYTHIA
decay kinematics

• Electrons from charm-hadron decays via the D-
meson cross section measured with ALICE 

• Based on measured in ALICE light meson spectra, 
estimate light meson decay electron backgrounds with 
PYTHIA decay kinematics

Pion Dalitz decay (𝜋0 → 𝑒+𝑒−𝛾)
Conversion electrons: 𝜋0 → 𝛾𝛾(BR∽98%), 𝛾 + 𝑋 → 𝑒+𝑒− ) charged pions

• The contributions of light meson decays : 
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Correct for efficiency and acceptance→pT spectrum 

measured 
inclusive electrons 

signal : b(→c)→e 

backgrounds 



b→e Transverse Momentum Distributions in p-Pb Collisions
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Beauty Decay Electron RpPb

• RpPb of electrons from beauty-hadron decays is consistent with unity in given pT range 
• Cold nuclear matter effect is not seen with current uncertainty 
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• Beauty production was studied via the measurement of electrons from 
beauty-hadron decays.


• RpPb of electrons from beauty-hadron decays is compatible with unity 
within uncertainties between 1.2 GeV/c < pT < 7 GeV/c."

• At low pT(below 1.2 GeV/c), there is some remaining contamination, 
mostly proton. 

Summary & Outlook
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• Beauty production was studied via the measurement of electrons from 
beauty-hadron decays.


• RpPb of electrons from beauty-hadron decays is compatible with unity 
within uncertainties between 1.2 GeV/c < pT < 7 GeV/c."

• At low pT(below 1.2 GeV/c), there is some remaining contamination, 
mostly proton. 

Summary & Outlook

Using the ITS dE/dx, we estimate the 
proton contamination.
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• Beauty production was studied via the measurement of electrons from 
beauty-hadron decays.


• RpPb of electrons from beauty-hadron decays is compatible with unity 
within uncertainties between 1.2 GeV/c < pT < 7 GeV/c."

• At low p(below 1.2 GeV/c), there is some remaining contamination, 
mostly proton. 

Summary & Outlook
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Subtract the estimated proton contamination.



• Fine Tuning of the systematics ➞ publish paper‼

• Beauty production was studied via the measurement of electrons 
from beauty-hadron decays.


• RpPb of electrons from beauty-hadron decays is compatible with 
unity within uncertainties between 1.2 GeV/c < pT < 7 GeV/c."

• At low pT(below 1.2 GeV/c), there is some remaining contamination, 
mostly proton. 
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Summary & Outlook

➞ Solved!#
➞ extend pT reach down to 1 GeV/c



Back Up



Analysis Approach for Electrons from B Hadron Decay

21

2.Minimum impact parameter cut to increase S/B ratio

3. Subtract remaining background(non-heavy flavour electrons & charm hadron decay 
electrons) based on ALICE measurement

4. Correct subtracted electron spectra for acceptance and efficiency

1.Charged particle tracks selected fulfilling track quality and eID cuts (composed by 
electrons from photon conversion, Dalitz, charm hadron decays, beauty hadron 
decays)

★Impact Parameter : Track’s transverse distance 
closest approach to the primary vertex
★Beauty hadron has cτ ≃ 500 μm and hard momentum 

spectrum, which leads to larger impact parameter of 
decay electrons than those from background.
➡ Electron tracks from beauty hadron decays features 
broader IP distribution compared to that from background



• Cross section of beauty decay electrons in pp collisions at √s = 7 TeV is consistent with 
FONLL pQCD calculations.


• Extrapolation of the data from pp collisions at 7 	TeV to 5.02 TeV based on the √s 
dependence of FONLL calculation


• FONLL scaling uncertainty is included

pp Reference

22
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Reminder: Data/MC of impact parameter distributions (K0s decays)
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12 ALICE Analysis Note 2013
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Fig. 12: Comparison of the impact parameter distributions of pions from V0 pions in data and MC for positive
charge and negative charge for 1 < pT < 6 GeV/c).

Flat 

Electrons from beauty-hadron decays in p-Pb collisions at
p

sNN = 5.02 TeV with ALICE 13
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pixel are required.
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Charge * IP distribution

Impact parameter * charge (cm)
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Charge * IP distribution

Impact parameter * charge (cm)
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Fine for pions 
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After eID: Data/MC of impact parameter distributions (V0 electrons)
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