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Motivations

Composite Higgs models: non-SUSY solutions to Hierarchy problem

pNGB Higgs boson + top quark mass by partial compositeness

Partial compositeness framework predicts vector-like quarks (top-partners).
Several ongoing searches for VLQs at LHC and more proposals to come
Popular approach: use simplified models (with unknown couplings)

Our objective:

v Bridge the gap between simplified models and more concrete scenarios of
partial compositeness (reduction of parameters)

v Formulate a TeV scale Lagrangian

v Look for universal features which are independent of specific UV realizations
Formulate a strategy for top-partner search at LHC:

v Find interesting channels to search top-partners at LHC

v Tackle the theoretical challenges

v Provide benchmark for prospective search topologies



Schematic Lagrangian @TeV scale
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Examples: pNGBs and top-partners
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* Top-partners: consider lowest dimensional representations
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Generic mass-matrix and spectra
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* (n-3) degenerate states with mass M
* One state shifted by ~ y?v?
* Others shifted by ~ y*f?

Contours satisfving m; = 173 GeV
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Example in specific model 1y,
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e (n-2) degenerate states with mass M

» Masses of exotic charged top-partners:

M_yq/3 = Mp5/3 = Mg/3 = M



Phenomenology of top-partners

Double production of top-partners at LHC: Model independent
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* Decays of top-partners:
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Degenerate states

Theoretical Challenges:

AN

Deal with the degenerate states

AN

One-loop self energy is off-diagonal

AN

Consider matrix Breit-Wigner propagators
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Large width (10%-20%)
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Summary

Aim: bridging the gap between simplified models and concrete models of partial compositeness
Lots of generic features in the top-partner sector (Ex: mass matrix, spectra)

Specific models may lead to interesting non-standard search topologies

Technical challenges involve dealing with nearly degenerate states, large width

Trying to find a best case scenario for diphoton signal in composite Higgs models

will appear on arXiv soon...

Thank you!
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