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From Flavor to Top, Higgs, and beyond ....
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from discovery to precision physics
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Anomalies in Top-quark EW couplings (W,Z,H) possible hint of BSM physics




from prediction to discovery
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A= from discovery to precision physics
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Stress-testing the SM

A recent challenge: CDF new My, measurement
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The big open questions

Origin of EWSB?
S
- e o Universe to Hidden Sectors?
What is the origin of the EW scale?

Stability of Universe

discovery of the Higgs boson has sharpenec
the big open questions and given us a unique

Fundamental CPV and
or Composite? Baryogenesis
Origin of Flavor?

handle on BSM physics.

» Why the My<<Manek hierarchy problem?

» What are the implications for Naturalness?

» Can we uncover the origin of BSM physics from precision measurement of Higgs
properties (couplings, width, ...). Elementary vs composit? One Higgs? More?

» Can we measure the shape of the Higgs potential — Higgs self coupling(s)

» Can Higgs properties give us insights on flavor and vice versa?
» Couplings to heavy flavors (bottom, top, ..)
» Couplings to light quarks and leptons



The LHC era: exploring the TeV scale

‘"3 LHC/HL-LHC Plan HiLum Y

Indirectly via Higgs and Top:

) TR o » Run 2 delivery for Higgs

maten couplings outperformed
expectations

ATLAS - CMS
....... spgrade phume 1

ALICE - LHCb
spgrade

» LHC will define top physics till
the next high-energy collider

P I T > e*e >500 GeV

> pp@100 TeV

> upt+u >10TeV

CONSTRUCTION

We are only here

Many years of HL running ahead of us

- 2-fold increase in statistics by the end of Run 3
- 20-fold increase in statistics by the end of HL-LHC!




zooming on couplings
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Couplings to W/Z at 5-10 %, couplings
to 37 generation fermions to 10-20%

First measurements of couplings to 2"
generation fermions
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zooming on couplings, a little more ...
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Theory could become main

limitation

Theory need to improve modeling and interpretation of LHC events, in particular when new

physics may not be a simple rescaling of SM interactions



Bey0nd tOta| rates Extending the SM via effective interactions
above the EW scale — SMEFT
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Ex: Interpreting ttZ measurements S PmARamas s St
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EFT allows multiple probes
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... exploring boosted kinematics and off-shell signatures
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EFT global fits EW + Higgs
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... adding EW + Higgs + top and flavor!

10 Cuc: Cun Cuwlll  Top at LHC
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