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Top quark physics
on Atlas
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Motivations:

constrain the mass of
the SM Higgs boson
( ).
excellent probe of
EWSB
possible existence of 
other massive particles
top quark events - the 
dominant at the TeV
scale
Calibration source for
calorimetry at the LHC

Hm
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tt selection and event yields
According to the SM, 

65.5% :             or   

44.4% : 

(3.7 million multi-jet events for an integrated luminosity of   
)

Wbt →
jjW → τυ→W

bbjjjjbWWbtt ))((→→

110 −fb
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tt selection and event yields
34.5% :

29.6% : the single lepton plus jets topology (2.5 
million events for an integrated luminosity of 

)
4.9% : dilepton events (400 000 dilepton events for 
an integrated luminosity of  )

υlW →

110 −fb

110 −fb
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Measurement of the top quark mass

For SM:

For models beyond 
SM: 

GeVmt 0.42.33.174 ±±=

GeVmt 2≤δ

GeVmt 1±≈δ
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Inclusive single lepton plus jets channel

bbjjlbWWbttpp ))(( υ→→→
tbljjbWjjWl

miss
TT mmmmmmmEEm ====== υυυ υ ,,,)(,0
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Inclusive single lepton plus jets channel
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Inclusive single lepton plus jets channel



26.05.2006 9

Systematic uncertainties on the 
measurement of m(top)

Non-linearities in 
calorimeter response

Energy lost outside the 
jet cone

Detector effects (cracks, 
leakage)
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Systematic uncertainties on the 
measurement of m(top)
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Top quark pair production

account 90% o the total 
tt production (gluon-
gluon fusion process)

(qq annihilation)

8 million pair in one year at
the low luminosity

ttgg →

ttqq →

pbtt 833)( =σ
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Search for tt resonances
Number of theories 
predict existence of 
heavy resonances, 
decaying to tt

Technicolor theories

ttH →
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Top quark decays and couplings
BR( )

The SM, for which BR ( )=100%, predicts
Existence  of a charged H leads to a large BR (        )

Top quark Yukawa coupling 

WXt →
Hbt →

WXt →
9/2/ =lllR

τυ→H

bbHjjbtblt →→→ ,,υ
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Top quark rare decays
Flavor Changing Neutral Currents (FCNC)

Suppressed within SM
Some extensions of SM
allow %33)( <→ ZqtBR
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t -> Zq decay (tt -> (Wb) (Zq))
4103.2 −∗=BR 4101.1 −∗=BR
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Electroweak single top quark production
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Electroweak single top quark 
production

Cross Check the W-gluon fusion, Wt and W* cross-
sections separately.
Different sensitivities to new physics.

W* channel is more sensitive to an additional heavy W’ 
boson.
W-gluon fusion is more sensitive to modifications of the top 
quark’s to the other SM particles.
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Conclusions
The mass of top quark will be measured with a precision 
of less than 2 GeV.
The top quark Yukawa coupling can be measured with a 
precision of less than 10% for a Higgs mass of 100 GeV.
Observation of tt spin correlations, predicted in SM and 
used to probe CP violation or anomalous couplings.
Heavy resonances decays could be detected.
Studying of rare decays.
Study of electroweak single top production.
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