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ÅPhysics motivation

ÅThe ALICE experiment 

ÅLow-mass dielectron analyses in ALICE

ÅStudies in pp, pïPb and PbïPb collisions

ÅOutlook
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Å Dileptons and photons experience no strong 

interactions, can therefore directly probe full phase

extension of the collisions

Å Penetrating probes, information from earliest

stages well preserved

Å Dileptons emitted from many sources during all

stages of the collisions

Å Investigate the whole history of the medium

Å Measurements in small systems (pp and pïPb 

collisions)

Å Crucial reference for Pb-Pb studies

Å Investigate possible cold nuclear matter effects

Electromagnetic probes
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Dielectron mass spectrum
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mee < 1.1 GeV/c2Å Dalitz decays ( 0́,ɖ,ɤ,ɖ',ὲ) and 2-body decays (ɟ,ɤ,ὲ) 
of light-flavour mesons 

Different sources:

Å ɟ: Sensitive to chiral symmetry restoration

in the hot hadronic phase
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Dielectron mass spectrum
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1.1 < mee < 2.7 GeV/c2

Å„ and „ measurements

Å Nuclear Parton Distribution Functions (nPDFs) 

in pïPb and PbïPb collisions

Å Energy loss, partial thermalization of  correlated 

charm and beauty quarks 

Å Dielectrons from decays of correlated 
heavy-flavour hadrons

Different sources:



Dilepton mass spectrum
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Thermal radiation

In the intermediate mass region (IMR)

Å Thermal radiation from the partonic phase
Ἤ╝ἭἭ

Ἤ□ἭἭ
~ □ἭἭ

Ⱦ▄□ἭἭȾ╣

Å Challenging due to the dominant contribution 

from charm and beauty hadrons

Å Hadronic gas 

Å Quark-gluon plasma

Different sources:
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The ALICE apparatus
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The ALICE apparatus
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Inner Tracking System (ITS)

vertexing, tracking, PID

|ɖ| < 0.9

Time Projection Chamber (TPC)

Tracking, PID via dE/dx 

measurement

|ɖ| < 0.9

Time-Of-Flight detector (TOF):

PID via time-of-flight 

measurement

|ɖ| < 0.9

V0

Trigger and centrality

determination

-3.8 < ɖ< -1.7 (V0C)

2.8 < ɖ< 5.1 (V0A)



Å Subtract combinatorial background via like-sign subtraction:

Å Track quality cuts applied to ensure onlyñgoodò 

quality tracks are used

Å Particle identification performed

Å TPC, TOF used

Å Photon conversion into dielectrons

needs to be removed

LSall = R . ὔ Ȣὔ

USsignal= USall - LSall

Additional factor to account 

for different acceptances

between ++ and ïpairs
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Obtaining the dielectron spectrum

Å S/B ~ 10-2 in pp and pïPb collisions



Å Light flavour and J/ɣfrom parametrized 

measurements and particle ratios

Å Heavy flavour from POWHEG or PYTHIA, mee and 

pT,ee shapes normalized to our own measurements 

of„ and „

Dielectron measurements in pp collisions

ÅSpectrum compared with cocktail of known 

hadronic sources

ÅData well described by cocktail within 

uncertainties

ÅSimilar results in pp collisions at ί= 7 TeV

and 13 TeV

-
- -
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pp@ ί= 5 TeV
Phys.Rev.C 102 (2020) 5, 055204


