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Top quark and Higgs Phenomenology @ LHC
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1- The Wib vertex and global fitter TopFit

The Witb vertex is determined by a global fit to
several observables:

@ Several, theoretically equivalent, observables studied for tt
production at LHC (not all explored yet @ LHC)

@ Single top cross section usefull (sensitive to Vy, and
anomalous couplings)

@ Indirect limits from b — s+ available (not used)

@ All couplings are allowed to vary freely in TopFit, i.e. the
global fitter developed by the team to find the allowed
regions for the anomalous couplings for a given wanted CL
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tt Production: Anomalous couplings at the Wib vertex

General Wtb vertex

Eur.Phys.J. C50 (2007) 519-533
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@ New angular asymmetries and helicity ratios were introduced to probe
anomalous couplings:

A — N(cos 6; >t)—N(cos 6, <t)
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Constraints from LHC and Tevatron data

Phys.Rev. D90 (2014) 11, 113007
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2-NLO Monte Carlo Generator MEtop

Several top quark FCNC Vertices Studied:

u, ¢ u, ¢ u, ¢

7 v 9

Ennhanced Branching Ratios for several models:

BR(t — FCNC) in several models:

SM Qs 2HDM  FC 2HDM  MSSM R SUSY
t—qgy ~1071% ~10°7 ~100% ~107 ~10% ~10°°F
t—qgZ ~10"1% ~10% ~107 ~10710 ~10°% ~10°°
t—=qg ~10"12 ~1077 ~107% ~107° ~107° ~107%

[Acta Phys. Polon. B 35 (2004) 2695]

o Effects of FCNC may manifest at top quark production and

decay and indicates the existence of New Physics beyond
the Standard Model
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2-NLO Monte Carlo Generator MEtop

What was the contribution from the project?

@ A new NLO generator is now available (METop) to the
community and it has been used by the LHC
Collaborations

@ ltincludes @ NLO single top + jet production
(9g—qt+X, gg—gt+X)
(many contributions from Strong and EW sectors)

g t 9 t g t g t g t [ t
4 a t q t g
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t q
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e Eur.Phys.J. C72 (2012) 2222 |
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2-NLO Monte Carlo Generato
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January Elena ,Measurement of Neutral Current Drell-Yan production
2105 Yatsenko using ATLAS data collected at sqrt{s}=8 TeV”
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2014 Friedrich

Search for single top-quark production via flavour-
changing neutral currents in strong interactions using
+/s = 8 TeV ATLAS data

Juni 2014 Luz Gomez

A search for massive resonances decaying to top
quark pairs and jet trigger performance studies with Eile
the ATLAS detector at the Large Hadron Collider
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3-Higgs Physics

Angular distributions in t/H(H — bb) reconstructed events at the LHC
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The associated production of a Higgs boson and a top-quark pair, t£H, in proton-proton collisions
is addressed in this paper for a center of mass energy of 13 TeV at the LHC. Dileptonic final states
of tZH events with two oppositely charged leptons and four jets from the decays t — bW+ — betuy,
t— bW~ — bl and h — bb, are used. Signal events, generated with MadGraph5_aMC@NLO,
are fully reconstructed by applying a kinematic fit. New angular distributions of the decay prod-
ucts as well as angular asymmetries are explored in order to improve discrimination of tH signal
events over the dominant irreducible background contribution, ¢#bb. Even after the full kinematic
fit reconstruction of the events, the proposed angular distributions and asymmetries are still quite
different in the tZH signal and the dominant background (¢£bb).

29 Mar 2015
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@ arXiv:1503.07787, subm. to JHEP J
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3-Higgs Physics
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FIG. 6. Generated product of the cosine of the angle between the Higgs momentum direction (in the ZH centre-of-mass) with
respect to the H direction (in the tZH system), and the cosine of the angle of the £*(left) and £~ (right) momentum (in the
Higgs centre-of-mass system) with respect to the Higgs direction (in the £H system).

@ arXiv:1503.07787, subm. to JHEP J
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Next Steps and conclusions

@ Immediate next steps: focus on global fitters for top
quark and Higgs physics (angular distributions)

@ (almost) Final thoughts:
The project has been able to establish a good collaboration
between Experimentalists and Theorists
@ Several tools have been developed and are available to the
LHC community (several others are in the pipeline)
e Undergraduate, Master and PhD students have been
trained

@ at last but not the least....
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