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Conclusions ¥

Conclusions:

1) Top quarks are produced by the millions at the LHC:
- Almost no background: measure top quark properties

2) Top quarks are THE calibration signal for complex topologies:

- Most complex SM candle at the LHC
- Vital inputs for detector operation and SUSY background

3) Top quarks pair-like events ... window to new physics:
- FCNC, SUSY, MSSM Higgses, Resonances, ...
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Missing E; > 20 GeV
1 lepton Pr > 20 GeV

4 jets(R=0.4) P; > 40 GeV
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e Assign jets to W-boso

1) Hadronic top:
Three jets with high
pr as the decay pr

2) W boson:

Two jets in hadronic top with h
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We can easily see top peak
without b-tag requirement

3-jet invariant mass

electron+muon estimate
for L=100 pb-!
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Top-combinatorics
and W+jets background
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You can use production of top quark
pairs to help calibrate LHC detectors
in complex event-topologies
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—b jets
—cjets
—udsg jets

n sample of b-jets from top events
of 4 jets in event are b-j

Use W boson mass
to enhance purity
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Rescale jet en'ergies:
Eparton = (1+ O(‘) Ejetl

- Complex topology, hadronic W
- Large statistics

Con:

- Only light quark jets

- Limited P;-range (50-200 GeV)

M,, (PDG) = 80.425 GeV
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See talk Osamu
Jinnouchi

SUSY LSP or
a mis-calibrated detector ?

Perfect detector
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- Estimate of 0y,,(My,,) ~ 20% accuracy
One of LHC's first physics results ?

- Top decay, ...

2) Calibrating complex event topologies:

- Light jet energy scale (< 1%)
- b-tag efficiency (~ 5%)
- Missing energy and lepton reconstructio

3) Window to new physics

Resonances
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e Look for FCNC in top de
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Summary on early top quark physics at the LHC

Conclusions:

1) Top quarks are produced by the millions at the LHC:
- Almost no background: measure top quark properties

2) Top quarks are THE calibration signal for complex topologies:
- Most complex SM candle at the LHC
- Vital inputs for detector operation
and SUSY background

3) Top quarks pair-like events ... window to
new physics:
- FCNC, SUSY, MSSM Higgses,
Resonances, ...

DAY-2 top physics:
- Single top production
- Top charge, spin(-correlations), mass

Ivo van Vulpen Physics at the LHC (Krakow, July 2006)




BACKUP




=
=)

015

Q
Y
o
=
S
)
9,
(1]
i
L

i | .
12 9% of events has
4 reconstucted jets
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- Light jet energy
(target precisiol

> 8 M, = 78.1+0.8 GeV

S/B = 0.5
| 1 1| | 1
20 140 .
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| invariant mass of light jets when 2 light jets

X
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