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Why study the top quark properties?

@ Top decays before hadronization
o Agdp = (100 MeV)~" ~ 1025

o M =1.42GeV
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@ Top decays (almost exclusively)
through t — bW:

BR(t — sW) <0.18%, BR(t — dW) <0.02%

1z among the different top couplings to the gauge and Higgs
bosons,the Wtb vertex deserves a special attention

Iz rare decays via flavour changing neutral currents (FCNC)
are an important probe for physics beyond the SM

Three Generations of Matter

@ Large mass of the t-quark (m; = 173.2 + 0.9 GeV, arxiv:1107.5255)

e \r=+v2m;/v ~1 = special role in EWSB?
e top quark as a probe for new physics
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Top quark analysis/topologies @ ATLAS/LIP

@ tt production

e W polarisation in t — bW decay and Wib vertex structure
b p | [ATLAS-CONF-2011-122]
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e t — gZ FCNC decay (other t decays via SM, t — bW)
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W polarisation in t — bW decays
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W polarisation in t — bW decays

1=z (+jets and dilepton channels

single lepton channels Effective Wib vertex from dim-6 operators
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Search for FCNC
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Theoretical predictions for the BR of FCNC top quark decays

Process SM Qs 2HDM FC 2HDM MSSM % SUSY TC2 RS
t—uy 37x10°  75x107° — — 2x107% 1x10°® - ~ 10— M
t— uzZ 8x 10~ 11 x107*¢ — — 2x107% 3x10°° - ~107°
t—ug 37x107" 15x 1077 — — 8x107° 2x10°* — ~ 101
t—cy 46x107% 75x107% ~107® ~107° 2x107% 1x107® ~107® ~10°°
t— ¢z 1x107"%  11x107*% ~1077 ~10710 2x107% 3x1075 ~10°% ~107°
t— cg 46x10"2 15x10~7 ~10* ~ 1078 8x107° 2x10% ~10% ~10°

@ In the SM flavour changing neutral currents (FCNC) are
forbidden at tree level and much smaller than the dominant
decay mode (f — bW) at one loop level

@ BSM models predict higher BR for top FCNC decays
o 15" powerful probe for new physics
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Search for FCNC t — gZ decays

@ {t — bWqZ — blvqt/ topology
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5> No evidence for signal found
15 95% CL limits on BR(t — qZ):

observed (—1c) expected (+10)
stat. only 1.06% 0.78% 1.22% 1.94%
Cﬁ syst. + syst. 1.13% 0.83% 1.30%  2.09%
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Search for same-sign tt production
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@ Production of same-sign top pairs at LHC:

M>v M>v
et ikt

e s-channel: new colour-triplet (Q3) or sextet (V3) [Q = 4/3€]
e t-channel: new colour singlet (Z’) or octet (9’) [Q = 0]

e For resonance masses > EWSB scale:
I gauge-invariant effective four-fermion interaction
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Search for same-sign tt production

@ same-sign dilepton (¢ /) topology
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Summary

@ LIP team very active in the ATLAS top working group

@ Top quark physics entered the precision measurements era

@ ATLAS/LIP team expertise in top quark physics used to
open a new research line in new physics searches

e Searches for new heavy quarks
e (tft production
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