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Photon Identification Efficiency in ATLAS

Variables based on EMC for photon identification

* Discriminating variables, based on three layers of EM calorimeter

* provide information of candidates
* energy deposit ratios
» shower widths
» shower shapes

* 9 discriminating variables distributions

* photons are narrow objects

« fake photons tend to have broader profile and
deposit sizable energy beyond calorimeter

* strips can distinguish the 2 peaks in a T decay

ATLAS Electromagnetic Calorimeter
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| Electron Extrapolation ‘

Radiative Z decays

Three data-driven efficiency measurements

* Final state radiative y 14 * Transformation is used to map e to y
from Z decays @ ___“. Y o . data - driven * Electron are selected in Z — ee decays
1 Z radiative decays _ « Measurement is available for photon's
« Event selection based 2 Extrapolation Et in [20, 80] GeV
on leptons does not bias y shower Extrapolation fromZe . tve distibtion . f ;
. » Cumulative distribution function of e an
* Photons have typically low Et : at hlgh ET y discriminating variables integrated from

Matrix method

[10,80] GeV probability distribution function f(x)or g(x)

- for electrons F(x)zfx f(t)dt

« for photons G(x)zfiwg(t)dt

* Smirnov transform function maps the
electron variable x, to a transformed

* The total uncertainty goes from 1% to
5%, dominated by statistical uncertainty
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