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Introduction

The ATLAS detector in LHC Run2

o Covered by the earlier talk on the ATLAS status
ATLAS physics object reconstruction, identification and
calibration are well developed and improved for LHC Run 2

o New detectors (such as IBL and muon chambers), and improved

algorithms ( such as b-tagging) during LS-1

Preliminary object performance at vs =13 TeV was already
demonstrated for the physics results released for summer

conferences, now improved results based on full luminosity are
becoming available

Will focus on the key performance of the physics objects

o Tracks, Electrons & photons, muons, taus, jets & boosted objects, missing
E;, and btagging
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Tracking Performance

Details in ATLAS Tracking Performance twiki

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/InDetTrackingPerformanceApprovedPlots

Performance improved with new IBL; Detector description updated after survey
with hadronic interactions and photon conversions

Alignment of main distortion modes done

2 working points: Loose and Tight selections for different efficiency and fake rates
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b-tagging

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/FlavourTaggingPublicResultsCollisionData

* |BL (new pixel layer) improves impact parameter and vix resolution

« MV2c20 (an improved b-tagging algorithm) combines three b-
tagging algorithm outputs using a boosted decision tree.
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Electron Reconstruction

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ElectronGammaPublicCollisionResults

« Seeded by a fixed-size calo cluster, matched to a track
« Dedicated track pattern recognition and fit are used to

account for bremsstrahlung in material
« Discriminate against converted photons
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Electron reconstruction efficiencies are measured by Z->ee candidates
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Electron Identification Efficiency

« Based on a likelihood using various discriminating variables:
shower shapes, frack properties, track-cluster matching, etc.

« Three levels: loose, medium and tight
« |dentification efficiencies determined by J/ ¥ —ee or I—ee even’rs
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Photon Reconstruction and ID
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Energy Calibration
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Muon Reconstruction and & Identification

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/MuonPublicResults

Muon Tracks Muon Identification
« Combined « Loose
« |D+MS track «  Maximize efficiency
 Most of u candidates « Uses all four types
« Standalone e Medium
« MS frack only e« Default
* 25<|n|<27 e  Minimize systematics for
«  Segment-tagged calibrations
« ID track + MS Segment « Tight
) Ir_gg\go% and special +  Minimize fake muons
« Calo-tagged © High P_T . .
. D track + calorimeter « Optimize resolution for
P.> 100 GeV

energy deposit
® H. Ma, Epiphany 2016 Jan 2016 @9



Muon reconstruction efficiencies are determined by
data events and compared to MC

Tag and probe method with J/Ap = pp and Z->pp used to determined the efficiencies
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Muon reconstruction resolution

e B e R R S AR e
g  “CATLAS Preliminary 4 Data
.—z. - = -1
& 3.5_6_13Tev,3.3fb —Zowtyr
Syst. uncert.
3

N
(&
|III IIIIIlIIIIIIIIIl

_—y
(& N

||||III|IIII IIII|IIIIIIIII|IIII||'

Data/MC
<
L]
(
<

2B T2 THE T o5 0 o5 i 5 2 25
()

Muon prresolution as a function of 1
obtained from reconstructed Z—p*u
candidates.

918|Ivv| ---------------- T

;‘ [ T N l' T pa—
3 - ATLAS Preliminary 4-Data -
S - § -
E; 91.6 :—\G =13TeV, 3.3 fb — Ztur =
91.4 :_ Syst. uncert. _:
912 —
c . -
o —__‘_h-\_l_‘_'='= . N —
- e -
90.8{— -
90.6|— —
1.005F =

=
s o - ° . ° ° PY *— O
a8 F ;
0.995F 3

28 T s T o5 0 o5 i 15 2 25
n(we)

Muon pyscale as a function of 1)

obtained from reconstructed Z—u*u-
candidates.

Muon p; scale is validated by data and
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Tau Reconstruction & Identification

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TauPublicCollisionResults

« Taus are seeded by anfi-k; jefs
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Tau performance
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Performance of tau calibration and identification algorithms has been cross-
checked with Z->tautau events in data and good agreement has been found.
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Jet Reconstruction & Calibration

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/JetEtmissPublicResults
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Uncertainty on G(pT)/p

JES and JER
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JES Vahdatlon with multl—]et balance
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Large-R jets and boosted objects
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Missing E;
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Summary

« ATLAS has successfully deployed Run 2 physics
objects for the end-of-year analysis results

« Excellent physics object performance, validated by
the data, enabled a large number early results for
the end-of-year event last month:

o 4 papers submitted and 24 preliminary results

o Details are given in this twiki
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/December2015-13TeV

« Performance will be further improved as analyses
are refined.
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Additional Slides
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Tracking
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Time dependent alignment corrections to IBL distortions

Additional alignment corrections on top of the "default ID alignment' are required due to
an significant increase in the IBL distortion magnitude that was observed after the 26/09
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Electrons and Photons

ATLAS
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Muons
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Electron Isolation Efficiency

> — T > \—
c . c
- ATLAS Preliminary h %
2 )
R : : ﬁ%—*ﬁwﬂ ““’:ﬂi‘f
c - . 2 0.995(—
o - . o ~ ATLAS Preliminary
= B i © i
2 094 — 8 t .
=R i ‘c 0.99/— + —|
o o - -]
5 T (s=13TeV,3.2fb" ] B - {s=13TeV,3.2" -
o o 0.10 <1 <0.60 ] o i 35 GeV < E; <40 GeV .
0.8l —o— MC — 0.985/— —e— MC -]
5 —e— Data 1 B —e— Data + i
o P I S S ] o 0.98— ] ] ] ] ] ] ] l ] ]
1.1 - -
= 5 ® Stat® Syst — Stat only = 1.005 il Stat @ Syst Stat only
- 1Al S - -~ A
o] 105 4 s 1*—.—4‘0‘!—0—4:-01_._,._-—0—’.'—.—".1—0—-.-._....’4. fi
e ] < B i
1 0.99
095320 60 80 100 120 140 5 1 05 0 05 1 15 2
E, [GeV] n

Efficiency of the isolation requirement for tight electrons
Erio (CalO)/E; < 0.2 & Eyi, (tracks)/E; <0.15

Eriso (CalO) = sum of E; of clusters in AR < 0.2

Eriso (fracks) = sum of PT of fracks in AR <min(0.2,10 GeV/E,)
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Muon isolation

» ‘ r . - S 0 e s e B e e e e e AAARES

= ATLAS Preliminary ] £ 10 ATLAS  Preliminary—

m 10 {s=13TeV, 331" 5 i (s=13TeV,33f" 3
Medium muon 10° Medium muon

® Data

10*

10?

‘ \IHI|T|'| TTTTIM T IO T OO0 T @TT

Q g, e . S E Q 12 3
.y L - - > _ ¢ . ~ F J
3 o neeaene et 4 At 2 S0 (9 SV : s 15} =
8 O s 3 8 0.8F -
0 0.05 61 015 02 025 03 035 04 -1 005 0 005 01 015 02 025 03 035 04

vvvvvv 30 topocone20
P p, Er Ip.

Distributions of the track-based (left) and the calorimeter-
based (right) isolation variables, divided by the muon p;
measured in Z—p+u-— events.

Data is well reproduced by MC simulation
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