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Effective theory approach
in top quark production and decay
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CP—even operators @ dim=6
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» Various studies of interplay between low-energy (flavor) and high-
energy (LHC) physics.
* |nterpretation is not obvious in concrete models if anomaly is found.



Top quark decay

Top quark decay (¢ — bre™)
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0+ :angle between top quark spin and fermion f @top rest flame
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Even if dim=6 operators are included, a.+ (az) ~ 1.
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Leptonic modes are a good spin analyzer.



Spin correlation

Normalized diff. ttbar crss section@ttbar rest flame
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0+ : angle between /= from t(tbar) and t(tbar) momentum :
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Spin correlation is sensitive to modification to ttbar production.



QCD contribution to ttbar production@LO




NLO leads to sizable change in SM

Normalized distribution of distribution of difference in azimuthal
angle between muons. Chromomagnetic moment?
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Anomalous top coupling:
Chromomagnetic moment
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Anomalous top coupling:
Four-Fermi operator
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Color—octet S=1 boson ?
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Latest results
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Anomalous top coupling:
Chromomagnetic moment

CMS Preliminary ~ 35.9 fo™' (13 TeV)
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How to interpret the chromomagnetic moment ?
* The derived chormonagnetic moment is not value at g?=0 and on-

shell top.

* Typical values of chormonagnetic moment @qg2=0 and on-shell top
1) d (QCD) =- a/(12m) = -0.003
2) SM (EW+QCD)

8.015

3) typical new physics contribution
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How to interpret the chromomagnetic moment ?

New particle masses should be around m, in order to explain the
anomaly, though d, is not constant and the other contributions, such

as box, should be included in the cases. Stop loop?

Exception: Composite top (but elementary Higgs) ...z neorotsis)



