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Outline

Minimum bias

Underlying event

Di-jet azimuthal decorrelations

Jets — high-x gluon pdf and jet energy scale

All results for 14TeV unless otherwise stated

Main reference (unless otherwise stated): Expected performance of the ATLAS
experiment: detector, trigger and physics: arXiv 0901.0512
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ATLAS: on one slide
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Measurement of
properties of minimum
bias events
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Soft pp collisions

Backward - — PYTHIAG32S - Min-blas

oo PHOJETEIZ

Backward
— PYTHIAG3I2I - Min-bias

oo PHOJETEIZ

Backward




Model predictions for minimum bias at 14 TeV
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What are minimum bias events?

« Minimum bias are inelastic collisions of two protons
— Includes very rare high-pt scatters and very common low-pt
scatters

 Minimum bias is an experimental definition
— Defined by experimental trigger and analysis

* Relation between experiment and physics is:

Need to understand what is measured to allow comparison to previous results
often presented for non-single diffractive (NSD) events
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ATLAS minbias triggers

non-diffractive (PYTHIA)
non-diffractive (PHOJET)
single diffractive (PYTHIA)
single diffiractive (PHOJET)
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Trigger efficiencies

Results calculated using PYTHIA at 14TeV

Trigger efficiency for different physics
Efficiency MBTS 1 1 MBTS 2 SP+EF processes

ND 0.99 1.0 1.0 MBTS_ 1 1=1 hit in each side — level 1
MBTS_2=2 hits on any side — level 1
SD 0.45 0.69 0.57
SP+EF=
DD 0.54 0.83 0.65 Random trigger — level 1

Inner detector spacepoints (level 2)+tracks
(event filter)

Acceptance MBTS 1 1 MBTS 2 SP+EF

Trigger acceptance of different
ND 0.69 0.70 0.70 physics processes
(Efficiency scaled by fraction of

SD 0.08 0.12 0.10 total cross-section)

DD 0.07 0.10 0.08

Total 0.84 0.92 0.88 NSD Trigger acceptance ~90% of
total rate

NSD/total 0.90 0.87 0.89
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Low pt tracking
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Minimum bias distributions

LHC predictions

NSD data
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The underlying event
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PYTHIA-(new)Tune vs Jimmy-Tune

CDF - Run I “Style”™
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MAX/MIN Transverse Region

“TransMAX” “TransMIN”
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UE Energy Extrapolation
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LHC Predictions at Vs=14 TeV
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LHC Predictions at Vs=10 TeV
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UE Reconstruction in ATLAS
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Selecting the underlying event:
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Effect of underlying event in jet reconstruction
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Azimuthal dijet decorrelation

ATLAS-PHYS-PUB-2006-013
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DO., PRL. 94, 221801 (2005).



Reconstructed di-jet
azimuthal decorrelations
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Jet cross-section and High- "= 10000 G’
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Determining the jet energy scale
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Jet energy scale
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Summary and Conclusions

Minimum bias distributions can be measured and compared to previous
NSD data and can discriminate between models

Underlying event models have been tuned using tevatron data for current
physics studies

Underlying event can be measured with early data and can discriminate
between models

Comparisons of underlying event and minimum bias data will allow the
energy evolution of the soft processes to be measured

Understanding the underlying event is important for jet reconstruction

Azimuthal decorrelations can be used to benchmark Monte Carlos with
early data

Jet energy scale for high-P, jets is challenging but can be improved with
data

— Extrapolation of jet energy scale to high P, jet is limited by the understanding of
low Pt jets

— Measurements of underlying event and ISR/FSR from early data will help to
improve this

Thank you for your attention
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Extra slides



MBTS

Trigger scintillation counters mounted on
end of LAr calorimeter covering same
radii as ID

— Cover 2<|n|<4

Can be used for first data BUT!
— Not rad-hard B e
— Uses 1/8t of tilecal readout
- Lifetime unknown

At L1 S/N is ‘modest’

— Now in simulat_ion can be tuned to
measurement in the summer

Can do better at L2 with precision readout
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Inner Detector Trigger at L2

Trigger Efficiency
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Top mass W(jets)+b jet

0.07
0.06

0.05

—— acer+pythia Dt
——— acer + pythia max_mass

——— 3oer + pythia min_mass

Top mass W(lep.)+b jet

—— acer+pythia D

acer + pythia max_mass

acer + pythia min_mass

PYTHIA Params
*max. mass:
parp(61)=0.384, mstp(70)= 0 and
parp(62)=1.0, parj(81)=0.07
* min. mass:
parp(61)=0.096, mstp(70)=0 and
parp(62)=3.0, parj(81)=0.28.




NEWANEERYIRGREVERNNOUE!:

Interleaved Multiple Interactions
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