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ATLAS
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Photon Reconstru
Identificati
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* Energy measurement: all layers

* Photon identification:
* Granularity in all layers exploited
* First layer eta granularity helpful for TT° rejection
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Photon Purity Calculatio
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* Cross checks with additional methods
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ATLAS

* High purity at high pr

* Systematics dominated by
identification control region

definition

* Signal leakage into control
regions also important systematic o4

Systematic Uncertainties i
Photon Purity Measuremen
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Systematic Uncertainties in the Jet
, Energy Scale

ATLAS

b 0.12_ v v v LN LI | T v T T LA | i 8 1_2— Trr|yrrrryrrrrrrrrr|yrrrr|yrrrryprrrrrrrr T ]
.% [ Antik, R=0.6, EM+JES, 0.3< |1 | < 0.8, Data 2010 + Monte Carlo incl jets ] S - ATLAS Anti-k, R=0.6, EM+JES
T 0.1+ ALPGEN+HERWIG+JIMMY v  Noise thresholds _ & | s0<p <45 Gev :
2 [~ % JES calibration non-closure »  PYTHIA PERUGIA20107] e i 1 \

3 | o Single particle (calorimeter) = Additional dead material- © - \ - ———
XS] ) ] - — - S A n -
_.g 0.08~ ] Total JES uncertainty ] .g 1—e B ' |
o i - s i —— ! i
g 0.061 - S o af -
3 - ATLAS . 09

0 - ] i ata 2010, \s=7TeV ]
W 004 ] [ —0- PYTHIAMC10 —— PYTHIA PERUGIA2010 1
2 B - 0.8}—"— HERWIG++ : TLNEH | Interclalibratioln uncer}ainty —
m = - 3 1111 11 1 1 11 1 1 111 1 l 11 1| 1111 11 1 1 i1 11
c L - e\ —_—
2 0.02% o oobfoD =] © [

O - O o ? El — o) 1.1 ‘ » +. ——
© - = x + y - -~ 1 - E‘;—i— ..... gocnes e R
L - o4 § $

0 L = | S T Y | % 0 9 . d b
30 40 102 2x10° 10°  2x10° ol Lt
jet [GeV] 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

(*) arXiv:1112.6426 Pr (*) arXiv:1112.6426 |T]| |

* Jet energy scale uncertainty
primarily from single-particle
analyses

* Additional uncertainties from n
intercalibration results
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Prompt Photon Productiol
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Photon+)et Productio
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* Divide phase space to change
different contributions

* Results consistent with
brompt photon measurement
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Diphoton Production
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* Data agree with NLO calculations in ptY¥ and mYY distributions
* NLO/NNLL calculations predict narrower A@YY
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* Dijet cross section is binned in
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* Enters choice of renormalization

scale
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Inclusive Jet Cross Section
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ATLAS
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NLO+Parton Shower Com
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Dijet Cross Section Re
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Dijet Cross Section Re
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Other Measurements: b-jet a

s Multijet Cross Sections
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NLO Comparisons fo
:i Measurements with Multip
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@ What We Have Learned Abo
g QCD with Jets and Photons

ATLAS

* Systematic comparisons with NLO and NLO+parton shower

* Generally, agreement between data and MC is found

* Measurement uncertainties comparable to theoretical
uncertainties

* Comparisons with NLO+parton shower underline importance of
parton shower tunes
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Prospects

gmc g §§>>

* Theoretical work in NLO+parton shower matching to understand
importance of the parton shower tune for NLO calculations

 Measurements to be used for PDF fits, s measurements

* Improvements in object performance developed in QCD analyses

* Jet substructure QCD measurements coming up as techniques are
commissioned for searches
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Jet Reconstruction and
! Performance

ATLAS

A

* Jets calibrated with simple
correction (EM+]ES)

* More sophisticated calibrations
also available

* Constant term of EM+]ES
calibration ~5% (~3% for others)
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* Jet reconstruction uses clusters as inputs

* Clusters built using cells above noise
(seeded with 40, grown with 20 cells)

* Use anti-k; algorithm with R=0.4 or R=0.6
to build jets from clusters
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S

Photon Shower Shape Variables

ATLAS

* For loose identification:
- Leakage Rnad (into first hadronic layer)
- Ry (see previous slide)
- w2 (RMS of energy distribution along 1| in 2" layer)

* For tight identification:
- Ry (like Ry in p direction)
- Wstot (RMS of energy distribution along N in |5t layer)
- Eratio between first and second maxima in energy profile along n
- AE between the second maximum and the minimum between
maxima
- Fside (like Rpyin 15t layer)
- ws3 (RMS of energy distribution along n in It layer using 3 core
strips)
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Systematic Uncertaintie
. Photon Energy Scale

ATLAS
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(*) arXiv:1110.3174

* Systematic uncertainties in photon scale and resolution extrapolated from Z—ee

* Studies use data/MC comparisons and different MCs to understand different effects
(material, hardware failures, pile-up...)
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Photon Identification Effici
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* Identification efficiency calculated after correcting MC shower shapes to data
* Uncertainties estimated varying criteria for identification and material description

* Cross-checked in Z—ee data
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trigger efficiency
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Photon+jet Non-pertu
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Inclusive Jet and Di-jet
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Trigger Efficiency
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Inclusive Jet Cross Sectio
, Systematic Uncertaintie
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Non-perturbative Correcti
= Inclusive Jet Cross Secti
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b-jet Cross Section Comp
. MC@NLO
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