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Electrons identification and reconstruction in ATLAS The ATLAS Detector

In order to achieve the LHC physics potential, the ATLAS electromagnetic calorimeter (EM) must be able
to reconstruct electrons in a wide energy range [5 GeV, 5 TeV]. The liquid Argon (LAr) based calorimeter
is divided into one barrel (|n| < 1.475 ) and two end-cap components (1.375 < |n |< 3.2, EMEC). It uses
an accordion geometry to ensure fast and uniform response and fine segmentation for optimum
identification and reconstruction of electrons and photons. The Forward Calorimeter (Fcal) covers the
range 3.2 < |n| < 4.9 and also uses Liquid Argon as active material. It consists of three modules in each
end-cap: the first, made of copper, is optimised for electromagnetic measurement, while the other two,
made of tungsten, measure primarily the energy of hadronic interactions.

*Electrons and photons are triggered in the range |n| < 2.5, where the EM calorimeter has a fine segmentation
in both lateral and longitudinal directions of the shower. The trigger also uses information of the inner detector (ID)
which provides precise track reconstruction in the same pseudorapidity range. An electron seed is defined as a cluster
in the second layer of the EM with E_ > 2.5 GeV. The closest matching track, if any, in a window of An x A® = 0.05 x

0.1 at the middle calorimeter layer is associated to the cluster to define an electron candidate. Three levels of purity of 25m
the candidates are defined at reconstruction level: loose, medium, and tight electrons, based on increasing
requirements both on cluster-shape variables, hadronic leakage variables, track quality and matching and energy-to-
momentum ratio. For forward region ( |[n| > 2.5), electron candidates are defined as reconstructed clusters with E_>5

GeV, their direction is defined as the barycentre of the cluster and the energy is the measured cluster energy.

LAr Hadronic Endcap and
Forward Calorimeters

i
I\f Toriod M \ LAr Electromagnetic Calorimeters

total integrated luminosity of 36.2 pb™ was used. Muon Chambers  Solenoid Magnet | Transition Radiation Tracker
Semiconductor Tracker

*The analysis presented uses the data taken by the ATLAS detector in the year 2010 with
proton beam energies of Ep = 3.5 TeV. For the Z/y* cross section in the electron channel a
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Z selection in the central region Z selection in the forward region

Events are required to have at least one primary vertex formed
by at least 3 tracks. After trigger requirements (L1_EM_14 or
EF el5 medium) two electrons are required to be
reconstructed passing the “medium” identification criteria with
E_ > 20 GeV and |n| < 2.47 excluding the transition region.

Their charges have to be opposite, and the invariant mass of
the e* e pair has to be within the mass interval between 66 and
116 GeV .

The identification efficiency for electrons is determined using
the tag-and-probe method and using the “medium” identification
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For the Z selection in an extended range of rapidity, a central electron passing the “tight”
criteria is required while a second electron with E_ > 20 GeV has to be reconstructed in the

forward region, 2.5 < |n | < 4.9. Its transverse energy is determined from the calorimeter

cluster energy and position. As the forward

region is not covered by the tracking system, no charge
can be measured and the identification has to rely on
calorimeter cluster shapes only.

The electron reconstruction efficiency is close to 100 %
and is assumed from MC. The identification efficiency
Is determined with the tag-and-probe distinguishing two
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Z->ee cross section measurement

Analysis procedure Cross section value and uncertainties Luminosity monitoring using W/Z

The total Z cross section is measured using the formula reported in (1), e e R e = RO ‘II ———
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— N is the number of candidate events measured in data, . zjy BREZ[Y = ee) [nb]. 66 < mec e i I e
— B is the number of estimated background events, Z/v" Central 0.433 £0.004(sta) £0.016(sys) = 0.015(lum) - g AN T -
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. . - Z/y* Forward || 0.903 £0.022(sta) £0.087(sys) £0.031(lum) £0.035(acc) Relative Luminosity (L) difference (%) between L measured
efficiences between data and MC, while A is introduced to by the official ATLAS luminometer (LUCID) and the L
extrapolate the measurement of 6= 0, /A, to the full kinematic obteined using W (left) and Z (right) selection (see formula
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- - Final results agree very : . :
--___ o well with theory. The total integrated luminosity (for 2010 ATLAS data taking)

Forward Z 4000 1099 +128 0.448+0.039 0.198 + 0.008 o calculated using W->enu and Z->ee is respectively 1.3 %
oz [nb] higher and 2.0 % lower wrt to the one measured by LUCID and

In good agreement within statistical + systematic errors.
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