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Search for new
phenomena in strong
and weak interactions




After 3 years of hard work by many people, ...

... the real work 1s just about to start!
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@ Itis time to get organised, and to think about our scientific
program for the next 7 years!

@® Purpose of today’s kick-off meeting:

We need to brainstorm and collect ideas how we want to
implement the scientific program of

Research Area 3: Top & Higgs Physics



Key Researchers Bechtle, Bell, Bernlochner, Cristinziani, Delitzsch, Desch, Diez Pardos,
Dingfelder, Drees, Dreiner, Duhr, Fleck, Hiller, Huber, Kilian, Knue, Kroninger,

T. Lenz, Stamou

Coop. Partners Maltoni, Worek

Objectives » Precision measurements and predictions at the highest accessible energies.
« Search for additional sources of CP violation in top-quark and Higgs decays.
« Connect measurements and predictions between all energy scales to search

for BSM effects.

Cluster Professors W3 BSM Phenomenology (TH), together with RA2
W2 Heavy Particles at ATLAS (EXP)

+ links to TAL.

@ N.B.: This is the list of key researchers from the proposal.

This list 1s not exhaustive!
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1. Precise Predictions for SM observables
2. Top-quark & Higgs-boson couplings
3. Search for new phenomena at high energies

4. Connecting low & high energy scales
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1. Precise Predictions for SM observables

® Cmf members: Bell, Duhr, Huber, Kilian, Maltoni, Worek.

o

® Goal: ,,CmF focuses on perturbative calculations and EFT

,CmF has a unique theoretical skill set to describe Higgs

and top-quark processes, ranging from analytic precision
computations of the short-distance interactions to tull-

fledged MC simulations of LHC events.”

@& Mostly theory oriented.
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2. Top-quark & Higgs-boson couplings

® Anomalous top or Higgs couplings.

® FCNGCs in top and Higgs decays.

@ Lepton-number violating decays.

@& Jet flavour tagging (in collaborato with TAL)

@ Improved methodology for data analysis developed 1n the
[AL, e.g. Al-based algorithms to distinguish signal from

background processes

@ Explore connections to theory and other RAs.
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3. Search for new phenomena at high energies

@& Exploration of Higgs sector

@ CP violation in Higgs and Top

® Charged Higgs

® Higgsto 77

® Composite Higgs

® Equal contributions from EXP and TH
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4. Connecting low & high energy scales

® Use constraints from low energies to learn about high
energies.

@ Implication of flavour constraints for high energies.

©® SMEFT vs. WET, perturbative computations.

® Equal contributions from EXP and TH.
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® Brainstorm how we can reach these goals.

@ ldentity first project ideas, and how they fit into the plans
described in the proposal

® 3 x 3talks, 12+3 minutes each.

@ In between discussion sessions.
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