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Outline

LHC run plan and schedule
ATLAS readiness
Early analyses:

SM
Top
Z’, Graviton
SUSY trilepton

Conclusion
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LHC status

S. Myers, ATLAS
week, October 5th
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LHC schedule
S. Myers, ATLAS
week, October 5th
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LHC schedule

64pb-1

274pb-1

What will be ATLAS efficiency???

S. Myers, ATLAS
week, October 5th



Veronique Boisvert, RHUL 8

How much data to expect by when?
2009: 0
2010:

about 50pb-1 at 7TeV
about 200pb-1 at 10TeV

2011: shutdown
Expect to have some amount of 14TeV

data by end of 2012
Focus on analyses which need <1fb-1

Simulation uses 10 TeV or 14 TeV
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7 Tev vs 10 TeV vs 14 TeV

S. Myers, ATLAS
week, October 5th

ATL-COM-PHYS-2009-051
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ATLAS readiness

What being ready means:
Subdetectors working well
Data Quality monitoring done online
Software able to reconstruct the data
Users able to access the reconstructed data

(using the Grid!)
Reviewed early data analyses
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Data Quality Monitoring

Peter Onyisi for the DQ group,
ATLAS week, October 6th
2009
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Software validation

Andreu Pacheco Pages,
ATLAS week October 6th
2009
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The Grid!
 ATLAS Distributed

Computing Review:
 Ensure that users are aware

that jobs go to data not the
other way around

 Improve queuing system and
optimization

 Use FronTier for DB access
 Etc.

 October 28th-30th: UserAnalysis
Test:
 Send several user analyses

on a few large datasets and
monitor performance

 Last of such tests before data
taking

James Catmore,
ATLAS week October
6th 2009
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Review early data analyses

 Approval process:
 INT note
Approval talk
PUB note prep
Refereeing (incl. Coll. Comments)
Average current time from Approval talk to PUB note approved: 56

days
 Shift from MC notes writing to preparation for real data

Duplicate events, luminosity blocks, varying detector/trigger
conditions, etc.

Tom LeCompte,
ATLAS week October
8th 2009
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Early Data Analyses

Standard Model
Covering:

Minimum Bias analysis
W/Z cross-section
Diboson
Top quark

Not covering:
Luminosity determination and early forward physics
J/Ψ, Υ→µµ
W/Z+jets
W mass

Unless specified,
studies done at 14TeV
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Minimum Bias

 Crucial for:
QCD behavior specially

energy dependence
Baseline for Heavy Ions

physics
High pT physics will

have ~25 of these
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Minimum Bias
 Physics observables

will be
 But also <Nch>, <pT>

vs N, etc.

 Backgrounds:
Empty events
Beam gas
Beam halo
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Minimum Bias
 All about the trigger:

At luminosity>1030: can
use random triggers

But at very low L: non-
empty event<1%
 Need Minimum bias

trigger
 Need:

• MBTS and forward
detectors

 Event selection:
 Low pT tracks: >150MeV
Apply corrections

 About 8% systematics,
dominated by alignment
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 Stringent test of QCD due to
small theoretical uncertainty
(<1%)

 Z:                 constraints on
PDF→impacts all analyses

 Z: strong constraints on
detector performance

 Fundamental ewk
parameters (longer term)

! 

d" /dpT ,d" /dy

W/Z Cross section

 Backgrounds:
e channel: jet: data

driven (γ+jets)
µ channel: jet bckgd

small (assume 100%
unc.) rest use MC

50pb-1

Ratio of jet
background/
control sample

Jet bckd vs fitted bckd
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W/Z Cross section

Nx104 for 50pb-1
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W/Z Cross Section

Not included (10%→2-3%)

50pb-1

(0.2±5)%
(0.2±3)%

(0.8±4)%

(0.03±2.3)%
(0.2±2.4)%

(0.8±4)%

1fb-1

 Theoretical uncertainties on          (use W→eν):
Take 20% of the acceptance change:
 ISR: 2%
 kT: 0.4%
Underlying event: 0.2%
PHOTOS: 0.3%
PDF (CTEQ6.5):0.9%
Matrix element corrections applied to the parton shower:0%

! 

"A /A

 Acceptance changes by
2.5%(3.2%) for W(Z)
between using Pythia,
Herwig, MC@NLO
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Diboson studies

 Vector boson self-couplings fundamental predictions of
SM

 NP model: deviations of gauge couplings
 Many models predict 10-3-10-4 level

 Signature: enhancement of cross-section, specially at
high pT
 Compare pT or Mass (MT) shapes

q

q

q
’

W,Z,γ q

q’

t-channelt-channel u-channelu-channel

Triple-Gauge Triple-Gauge 
CouplingCoupling

W,Z,γ

s-channels-channel

W,Z,γ

W,Z,γ
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Diboson studies
 Generators:

WW, WZ, ZZ: MC@NLO+Herwig/Jimmy (no ATGC)
 No double counting
 W width and spin-spin correlations included
 Zero-width approx. used
 No Z/γ* interference terms included

 gg→WW: gg2ww
Wγ, Zγ: Pythia
Off-shell Z and γ* into ZZ: pythia Z/γ*+Z/γ*

 Z/γ* mass threshold: 12GeV
 tt: MC@NLO
W+jets/γ, Z+jets/γ: Pythia and Alpgen
ATGC: Not Ideal!

 ZZ, WW, Zγ: BHO (NLO but no parton showers, so reweighting
procedure)

 WZ, Wγ: BosoMC
 Those with SM couplings agree with MC@NLO
 ZZ: NTGC: LO BHO + pT dep. k-factor from MC@NLO
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Diboson studies
 Event selection & backgrounds…
 Use of Boosted Decision Tree:

 For 100pb-1: raises WZ sensitivity from 3.6σ to 5.9σ
 100pb-1 sufficient for 5σ for WW, WZ, Wγ, Zγ, 1fb-1 for ZZ

9.2%syst.
Included

Systematics
dominate after
5fb-1 (10fb-1) for
WW (WZ)
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Diboson studies: Sensitivity to ATGC
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Diboson studies
 10fb-1: not early data!
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Top quark production cross section
 Top quark is intimate with Higgs
 Cross-section is test of QCD and

sensitive to NP
 Use top samples for in-situ

calibrations:
B-tagging, JES, etc.

 Baseline analyses don’t require
b-tagging
Sec. vertex method requires good

alignment of Silicon detector
S/B ratio gets worse going down

to 10TeV and 7TeV
Since muon will get calibrated

quickly use Soft Muon Tagging
method
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Top quark production cross section
200pb-1 @ 10 TeV

ATL-PHYS-PUB-2009-087

 Baseline analyses achieve 5%-
15%stat and <20% syst
 Should be possible to achieve

similar performance using SMT
method

 Official SMT based on pT
rel

 Achieves eff~10% and Light Jet
Rejection ~ 170

 pT
rel is not ideal since want to

use isolated muons to
calibrate algorithm
Developing algorithm based

on comparing ID track with
Muon track
 Fakes show wider

distributions than true
muons

Get similar performance as
official SMT algorithm
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Early searches

Z’
Graviton
SUSY trilepton

Backup: “money plots”
Z’ technicolor
W’
LQ
…
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Dilepton resonances at high mass

 New heavy states forming narrow resonances decaying
into leptons predicted in many NP:
GUT, Technicolor, Little Higgs, ED

 Tevatron reach: ~1TeV while LHC (14TeV): up to 5-6TeV
 Need good lepton id efficiency and good resolution
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Dilepton resonances at high mass
 Backgrounds:

 Left with irreducible DY
 Number counting, or

mass shape template,
or parametrized fit

 Theoretical Systematic
unc.
 NLO ewk
 NLO QCD

Spin 2 graviton:
matching is
unsatisfactory,
kfactor~1.6 instead of
1.26
±8.5% at 1TeV and
±14% at 3TeV
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Z’→ee Significance=6.45      Luminosity=1fb-1

Stat. only

Dilepton resonances at high mass

 Roughly:
o 1TeV Z’: ~100pb-1

o 2TeV Z’: ~ 1fb-1

o 3 TeV Z’: ~10fb-1
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Dilepton resonances at high mass

 Muon spectrometer
misalignment
Ultimate goal: position

to 40µm

Z’SSM→µµ Z’χ→µµ
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G→ee
Dilepton resonances at high mass

 Dr Tracey Berry and
Dan Hayden working
on G→ee aimed at first
data
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Dilepton resonances at high mass

We wont know
mass, σ or width!

Max L fits with free
parameters: 20%
(15%) degradation

3 TeV Z’→ee 3 TeV Z’→µµ
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Dilepton resonances at high mass

Claudio Gatti, EPS July 2009
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Dr Antonella De Santo, Dr Tina Potter
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Dr Antonella De Santo, Dr Tina Potter
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Dr Antonella De Santo, Dr Tina Potter
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Conclusions
 ATLAS will focus on detector commissioning

with the 2010 data
 But will also be able to do crucial SM physics
 May be we will see a dilepton resonance early

on
Might need phenomenologists for interpretation

 But for a little while phenomenologists input will
be centered on MC generators, PDF, etc.

 Higgs… discovery in single channel: need at
least 10fb-1, but combination could give you
sensitivity at 2fb-1… but then you need several
mature analyses…
Data in the can end of 2012… so may be winter

conferences of 2014?… summer 2013?
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Backup
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W/Z Cross section

N x104 for 50pb-1
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Money plots: exotics

technicolor
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Leptoquarks
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