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Motivation
Dielectrons: a penetrating probe of the medium
> Production cross section accessible in m¢. and pf*

> Reflect entire space-time evolution of heavy-ion collisions
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A Large lon Collider Experiment
Data samples for this
analysis (events)
e pp, Vs =7 TeV

> 3.5 x 10® (min. bias)

p—Pb, v/SNN = 5.02 TeV
> 1.1 x 10® (min. bias)

Pb—Pb, v/SNN = 2.76 TeV

o A ;
M Transition Radiation Detector P > 16 x 106 (0 _ 10%)

Electron identification/trigger

> 11 x 10° (20 — 50%)

coverage of central barrel 0<p<2m |n| < 0.9 |

mass resolution (me. < 4 GeV/c?) AMee /Mee = 1%
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Electron Identification

Inner Tracking System
o'dE/dz ~ 12 %

Time Projection Chamber
UdE/dz ~b—8 %

g

Pb-Pb {5 -276TeV.

Pb-Pb |5, -276TeV

ITS dE/dx (keV/300 um)
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Time-Of-Flight detector
o1 ~ 80 — 120 ps
@ 11
5 . - N > TPC_ (pr > 0:2 GeV/c)
— pion rejection
> ITS (pr > 0.2 GeV/c)
> TOF (pr > 0.4 GeV/c)
w — kaon/proton rejection
1 » Hadronic contamination
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ALICE Performance paper, arXiv:1402.4476
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Combinatorial background
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Photon conversions

Inl<0.9

Two independent ways to
identify photon candidates

1. Displaced vertex

2. Dielectron pair plane
orientation with respect
to magnetic field } o

SPD drift gas

. TPC inner TPC inner ~
| field cage containment  *
vessel TPC Rods vessel

X (cm)

» Contamination of photon conversions a few percent in the
low-mass region (mee < 0.1 GeV/c?)
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Mass continuum in pp collisions
Hadronic cocktail

» Tsallis parametrization of

N§ 10 cocktail sum
pp, Vs=7 TeV ™ - eey 0

s i, prozceve T hoem ™., ¢ and J/1

£ ALICE  hricos —— ¢-eedooeen .

E : 0 get0 e’ Other mesons: mt scaling

© E$ 10 Jiy = ee & Jy - eey _ ;

s o€ - ee (PYTHIA, 8.5 mb) cc dynamics from PYTHIA
cc normalized to measured
cross section

= > Systematic uncertainty
g determined by systematic
S o I q uncertainty of input
©
a % 05 1 5 2 25 3 spectra

Mee(GeV/c?)

» Hadronic cocktail is consistent with data for pr-integrated
dielectron spectrum
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Dielectron sources beyond the hadronic cocktail

» Kroll-Wada equation relates the dielectron mass to the virtual direct
photon production rate

4m? 2m?
» for pffe > Mee — NLWdN”’ = 20em. 1 e (1+ m‘,) 1

dmee 3T m2, m2, ) Mee

» Kroll-Wada like mass distribution filtered through acceptance
pr > 0.2 GeV/c and |n] < 0.8

Shape comparison
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“-'82% r ] fcomb:(l_r)Xfc+r><fw,dir

S 102 ¢

fe  — cocktail
f~,air — photon input from
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F b » Fit parameter r reflects the
T SR 1 [ . 0 0 0
0 0.1 0.2 0.3 0.4 05 ratio of direct over inclusive
V, 2!
Meo (GeVIC) photons
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Extraction of direct photon fraction vs pr
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ALICE preliminary

» Fit mass spectra in pr bins
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» Systematic uncertainty on r: refit spectra
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Direct photon pr spectrum in pp collisions
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> Ydir = T X %Yincl

» Inclusive photon spectrum
measured via photon
conversion method
\ F. Bock, Talk today 15.00 \

» Arrows indicate upper
limits at 95 % confidence
level

» pQCD NLO calculations consistent with direct photon production
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Mass continuum in p—Pb collisions

‘ T. Broker, Poster G-06 ‘

H p>02Gevic
In°l<0.8
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Hadronic cocktail

| 4
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and 7

Other mesons: mt scaling

» ¢ and bb dynamics from

PYTHIA

c¢ and bb cross sections
measured in pp and scaled by
Ncoll

Systematic uncertainty
determined by systematic
uncertainty of input spectra

» Hadronic cocktail is consistent with dielectron data over mass range
0 < Mee < 3.5 GeV/c?
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Transverse momentum spectra in p—Pb collisions
| T. Broker, Poster G-06 |

0.14 < mee < 0.75 GeV/c? 1.1 < mee < 3.0 GeV/c?
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» Hadronic cocktail consistent with dielectron data
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Dielectron measurements in Pb—Pb collisions
]A. Caliva & P. Reichelt, Poster G-22 \
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» Small S/B ratio requires a precise determination of the background
shape and normalization — Work in progress

» Focus is on virtual photon production
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Summary, conclusions and outlook

pp collisions at /s =7 TeV

» Hadronic cocktail consistent with mass spectrum

» pQCD NLO calculations consistent with direct photon production
p—Pb collisions at \/snn = 5.02 TeV

» Hadronic cocktail consistent with mass spectrum and pt spectra
Pb—Pb collisions at /syy = 2.76 TeV

» Work in progress — Stay tuned

Outlook

» Analysis of TRD and EMCal triggered data
» Significant reduction of statistical uncertainties in Run2
» Upgrade of ALICE central barrel will allow detailed
measurement after second long shut-down (> 2018)
]T. Gunji, Talk Wednesday 12.30\
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Summary, conclusions and outlook

pp collisions at /s =7 TeV
» Hadronic cocktail consistent with mass spectrum
» pQCD NLO calculations consistent with direct photon production

p—Pb collisions at /syn = 5.02 TeV

» Hadronic cocktail consistent with mass spectrum and pt spectra

Pb—Pb collisions at /syny = 2.76 TeV
» Work in progress — Stay tuned

More posters on dielectrons

» Low-mass resonances in pp collisions ‘ M. Ozdemir, J-IO‘

» Analysis of TRD triggered data in p—Pb collisions | S. Hayashi, G-16
» Dielectron vz analysis in Pb—Pb collisions | H. Yang, G-29

» Strong magnetic field measurement via virtual photon polarization in
Pb-Pb collisions ] K. Shigaki et al., G-23\
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BackUp
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ALICE in detail
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Hadron contamination

counts

PERFORMANCE
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» About 1 % misidentified electrons at most

> negligible amount to be subtracted by combinatorial background
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Vector meson w and ¢ transverse momentum

spectra in pp collisions
’ M. ézdemir, Poster J—IO‘
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» Transverse momentum spectra of low-mass resonances in the
dielectron channel consistent with other decay channels
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Direct photon production in pp and Pb—Pb
q 7

Direct photons — definition

Photons, that are not produced by

particle decays a ) q P4

Predominant sources in pp

» Quark-gluon scattering 10,
» Quark-antiquark annihilation b
10
E 10"
Predominant source in e
Z 10
Pb-Pb >
g 107,
. . . ui 4g%L QGP (T, = 845MeV) ™
» Jet-Medium interaction 10 initial pQCD (pp) \\
» Thermal photons (QGP, HHG) 5 s S
0 1 2 3 4 5
E, [GeV]

ALICE PPR, 2006 J. Phys. G: Nucl. Part. Phys. 32 1295
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Direct photon ratio in comparison
to photon conversion results

1.3p T T T

1,05 ALIGE preliminary —+— virtual photons (1+r) i
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e 1.5 2 25 3 315 4
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> Nice agreement between the two measurements
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Transverse momentum spectra in p—Pb collisions (2)
| T. Broker, Poster G-06 |

Mee < 0.14 GeV/c? 0.75 < mee < 1.1 GeV/c?
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» Hadronic cocktail consistent with dielectron data
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The ALICE central barrel upgrade

Signal and excess
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Letter of Intent for the Upgrade of the ALICE Experiment,

CERN-LHCC-2012-012 ; LHCC-I-022
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