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Motivation %

PLICE
In proton-proton collisions Why electrons?
e Test of perturbative QCD e Large branching ratios
* Reference for heavy-ion collisions (=10%)
e Large signal-to-background

In heavy-ion collisions at high p-
* Study of partonic energy loss in the hotand « separation of charm and

dense medium beauty

* Heavy quarks are produced in initial
hard collisions
* Experience radiative and collisional
energy loss
AE, zAE zAE, ?
(Dokshitzer and Kharzeev, PLB 519 (2001) 199-206) Medium
 Thermalisation of heavy quarks in the
medium?

Parton
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ALICE apparatus

Detectors used in the electron measurement

TPC
* Tracking _
* Electron ID

EMCal
 Electron ID

-
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ITS — -
* Tracking e Electron ID
* Vertex Z7ERO

reconstrEHBHRES B wigeer
. * Centrality

TOF determination

* Proton and Mon rejection
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Datasets

In proton-proton collisions:
* Vs=7TeV: L. . =2.6nb!min. bias events

* Vs=2.76 TeV: L, = 0.5 nb! min. bias events
L..=11.9 nb’* EMCAL-triggered events

In Pb-Pb collisions:

e Centrality 0-10%: 17 M min. bias events
0.7 M EMCAL-triggered events

* Centrality 20-40%: 11.5 M min. bias events

1.3 M EMCAL-triggered events

Min. Bias Trigger: VZERO and ITS inner pixels
EMCAL Trigger: 4x4 towers, energy threshold at 3 GeV
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Electron identification in ALICE .

ALICE

A JOURNEY OF DISCOVERY
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Background subtraction %

ALICE

A JOURNEY OF DISCOVERY

R A ma R
T\ pp V5= 7Tev .[Ldt=2.6 no' TPC-TOF/TPC-TRD-TOF ]
—e— (e'+e)2,ly| <05

The electron sample contains

background from various sources
« Conversion of real and virtual
photons (including direct photons)

m— background cocktail 3

: -- g0 —conv.ofy

103 ) meson —
—n n
—-p ———®

—0 - JIY

+ Dalitz decay of light mesons (1n,..)
« Dielectron decay of light vector
mesons (p,w,d)
« Dielectron decay of quarkonia (J/yp,Y)
Two methods for background P
estimation |
« Cocktail method
« Reconstruction of “photonic electrons” S

via invariant mass

arXiv:1205.5432
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Cross section in proton-proton

collisionsatvs=7TeV = = ALICE

1/(2np) Po/(dpdy) (mb/(GeV/c)? )

- 7 pp, s =7 TeV, |y| < 0.5

- additional 3.5% normalization uncertainty
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Non-photonic electron cross
section: good agreement with
FONLL pQCD calculation

ALICE: arXiv: 1205.5432

FONLL: Cacciari et al., JHEP 9805 (1998) 007,
Cacciari et al., JHEP 0103 (2001) 006
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Cross section in proton-proton
collisions at Vs =7 TeV ALICE

Non-photonic electron cross

section: good agreement with
E FONLL pQCD calculation
: Extension of the p; reach towards
low p; (compared to ATLAS)
* covering =50% of the
- midrapidity charm cross section
pp, s =7 TeV N ] : . .
108 —+— ALICEc,b > e R 3 and =90% of the mldrapldlty
—#— ATLASc,b > e | 7 .
10°F . FoNLalb e il <2 osel 137 <yl <152 G beauty cross section
. L . . |
3x10" 1 2 3 4567810 0 (é%wgo ALICE: arXiv: 1205.5432

FONLL: Cacciari et al., JHEP 9805 (1998) 007,

ATLAS: PLB 707 (2011) 438 Cacciari et al., JHEP 0103 (2001) 006
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Extraction of the contribution from %
beauty hadron decays

ALICE

A JOURNEY OF DISCOVERY
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arXiv:1208.1902
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Vs dependence of the total beauty %
cross section ALICE
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Nuclear modification factor %

ALICE

A JOURNEY OF DISCOVERY

Heavy flavour decay electrons The nuC|ear mOdlﬁcatlon

e 2.76 TeV Pb-Pb (0-10%), |n|<0.6
pp7 TeV —2.76 TeV x(T,, ) (ALICE)

. pp 7 Tev — 276 TeV x (T, ) (ATLAS) factor is defined as

FONLL 2.76 TeV (Uncertainty band) =

R, = 1 » dN p,p, /dp;

ALICE < TAA > dep /de

PRELIMINARY

* <T,,>: Nuclear overlap

* dNpp,/dpy:
Measurement in PbPb

-85||||||||||||||||||||||||||||||||||- .dc d :REferencefrom
% 2 4 6 8 10 12 14 16 18 4 Pr
p._ (GeV/c) pp collisions at the same
energy
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The proton-proton reference

ALICE

A JOURNEY OF DISCOVERY
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Nuclear modification factor in
central Pb-Pb collisions
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Nuclear modification factor in
central Pb-Pb collisions
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Elliptic flow of electrons from heavy- %
flavour hadron decays ALTCE

OOOOOOOOOOOOOOOOOOO

Elliptic flow v, introduced via:

E d¢N_ 1 &N
dsp 27p; dp.dy =1

.. : angle of the reaction plane

v,: second harmonic coefficient

The elliptic flow of electrons from heavy
flavour hadron decays is obtained via

inclusive background
e (1+ R)v, )

1+ 22vk cos(k(p —¥,p))

2 R

Nhfe
with R = background

Event plane reconstructed with VZERO
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October 19th, 2012

Markus Fasel | Hot Quarks 2012

14



Elliptic flow in mid-central collisions %&

OOOOOOOOOOOOOOOOOOO
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Comparison to models

A JOURNEY OF DISCOVERY
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* Rapp et al. and POWLANG describe the R,, but underpredict elliptic flow
* BAMPS describes elliptic flow but slightly underpredicts the R, ,
BAMPS: arXiv:1205.4945 Rapp et al: arXiv:1208.0256 POWLANG: arXiv:1208.0705
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Summary

OOOOOOOOOOOOOOOOOOO

* Measurements in proton-proton collisions
show good agreement with FONLL

e Suppression of electrons from heavy-flavour
hadron decays over a wide p; range

* Non-zero elliptic flow of electron from heavy-
flavour hadron decays
Perspectives:

e Separate measurement of the nuclear
modification factor for charm and beauty
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Determination of “photonic”
background via invariant mass
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Elliptic flow: Cocktail of background %

electrons ALICE
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