Physics Areas at ATLAS

= “soft QCD events”, several per bunch crossing (underlaying event)

= W,Z bosons and other electro weak processes
= Jet physics and soft QC, Direct photons

= Top reconstruction, properties, mass and cross section
= Single top

= Standard model Higgs (yy, ZZ, WW, 1T, bb)
= SUSY MSSM Higgs (charged and neutral)

= Searches in many channels (high pT leptons, MET, jets, ...)

= Lepton + X, Jet +X, Dibosons and multilepton, long lived particles
= Top and 4t generation
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Electron / photon reconstruction
= Performance and isolation studies

Flavour tagging
= Tagging algorithms, calibrations
Jet and missing transverse energy
= (Calibrations and jet energy scale, uncertaities
Tau reconstruction
= Hadronic tau algorithms and reconstruction efficiencies
Muon reconstruction
= Definition of muon objects
Inner tracker and track reconstruction

Trigger Menus
= List of physics triggers for all physics and performance analyses

Martin zur Nedden Lecture Physics at the LHC, Summer 2012: VL2 Seite 2



The Standard-Modell

THE STANDARD MODEL

Fermions

Fundamental particles:

6 Quarks (u,d, c, s, t, b)
6 Leptonen (e, |, 1, v, v, V,)

SHJEND

Fundamental forces:

slauien 25104

Strong interaction (g)
Weak interaction (W,2) 5
g
3

Electromagnetic interaction (y)

Higgs-Boson
explains the mass of the particles

*et to be confirmed Source: AAAS

Very successful model, confirmed in many experimental tests, good prediction power
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Standard Model forces

All forces very precisely measured

Even unification of electromagnetic and weak
interaction measured

Dynamics well measured up the several 100 GeV

Neutral and Charged Current

P'% - Hlep Hle+p
Cern = 1/137.03599976(50) 20 Tl REER N
r-bl L]
—5 —2 e
G#, — 1.16639(1) - 10 GEV S t: g g ®
5 .
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Lo g
L0 N Vs =319 GeV 2 g
LO-T ’ -HLPDFEO(I) @
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Q /GeV?
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ATLAS Standard Model
Measurements

- ATLAS Preiiminary
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Higgs still missing

Important part of the

standard model to explain the
electro weak symmetry

breaking o,

Gives mass to bosons and

fermions V($)

Standard moddel higgs: four
higgs fields
= three give mass to W/Z bosons

= One well defined in physical
properties (scalar boson), but
mass not predicted
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Event reconstruction: Physics

Objects

translation from measurement (detector) to full event

main possible physics objects to be reconstructed:
= glectrons, muon, taus
= photons
= jets and b-jets
= missing transverse energy (neutrinos and others)
definitions of reconstruction algorithms
= performance and efficiencies
= calibrations and rescaling factors
description of physics objects in Monte Carlo simulations

each physics objects needs a trigger correspondence
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Electron Object

Trigger efficiencies
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Photon Object Performance
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E_T spectra for the photon candidates in the
background jet sample passing the tight
selection. The different components are shown.

> 104 E—r IA‘T"L'A!‘S‘F; T i LA L L Y L L B |. T T +—E
S F Freliminary fitered jets (pl >17GeV) MC 7
o o Simulation FTT o ]
S 103 I:l n.n,w _
o - * ] Other hadrons 3
@ - L--J 3
= L [ Photons from hard proc. ]
o .F [ ISR/FSR photons .
10°°%, =
o IILT:
: a=nlic
1 E T 1=
:I 1 1 | 11 L 1 ‘ L 1 ‘ ' Il 1 ' L L L I L .—| 1 —|— 3

20 30 40 50 60 70 80 90 100
E; [GeV]

Expected total photon efficiency (reconstruction +
identification) vs true E_T for loose and tight
selection criteria and for converted photons in the
high E_T range

Seite 9



Muon Object Performance
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Tau Object Performance
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Jet Object Performance
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B-Jet Objects Performance
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Measurement of the
Standard Model
One of the best measured theories ever

Large prediction power shown in the past

Very good measured at earlier experiments

Clear an well known signatures (W, Z, J/Psi) of invariant
masses

Ideal benchmark processes to understand an to calibrate
a new detector

important basis for searches / measurements for new
physics

Many background processes can be studied with Standard
Model processes

Standard Model processes are the background of the
searches
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Production of Vector
Bosons

Drell Yan Process in leading order
steeply falling cross section

G'waﬁqq

very similar to Z-Boson (Drell Yan
process), but different initial quarks (flavours)
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