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Research Area 2

with work program divided into 7 areas…

PROPOSAL Cluster of Excellence

for 2029-2032. The travel budget for these scientists corresponds to 9 FTE for 2026-2028 and
11.5 FTE for 2029-2032. An overview of the requested funding is given in Tables 4.5.1.1 and
4.5.1.2.

4.5.2 RESEARCH AREA 2: DECAYS OF BOTTOM, CHARM, AND STRANGE QUARKS

Key Researchers Albrecht, Bell, Bernlochner, Dingfelder, Feldmann, Hanhart, Hiller, Huber, Kilian,
Kubis, Lenz, Mannel, Meißner, Mitzel, Prim, Stamou, Stefkova, Witzel

Coop. Partners Humair, Jüttner, Ligeti, Peláez, Schune, Urquijo, Vos, Wilkinson
Objectives • Search for new phenomena in weak decays, in close collaboration with hadronic

structure investigations in RA1.
• Clarify the origin of the flavor anomalies.
• Combine theoretical and experimental efforts for stringent tests of the SM to

identify new phenomena in bottom and charm decays.
Cluster Professors W2 Flavor Physics at LHCb (EXP)

W3 BSM Phenomenology (TH), together with RA3

The decays of bottom, charm, and strange quarks provide a unique laboratory for precision tests
of the SM and the search for new phenomena. Flavor observables are sensitive to extremely high
energy scales through processes driven by quantum fluctuations. They enable indirect searches
for BSM effects that complement direct searches at the high-energy frontier. In recent decades,
significant experimental effort has been made to collect large samples of data on flavor-specific
processes. In parallel, theoretical predictions for key observables have become increasingly
accurate, thanks to the development of novel methods and search strategies. Further progress
requires the development of new theoretical tools, in particular regarding the strong force.

The fundamental interactions in the SM and in BSM processes are described at the quark level.
Since quarks are bound in hadrons, progress in RA2 depends on theoretical and experimental
work from experts in flavor physics and hadron physics, requiring a close collaboration with RA1.
A major tool for accessing non-perturbative QCD effects from first principles is LQCD, a main
pillar of TA2. Due to its large mass, the top quark plays a special role, making studies at the
highest available collider energies in RA3 essential for a full understanding of flavor. These studies
create powerful synergies with the flavor processes of RA2 and link the two through either explicit
BSM frameworks or EFTs. This overlap area between RA2 and RA3 is strengthened by the
Cluster Professorship “W3 BSM Phenomenology”. Additionally, multi-loop techniques developed
for observables in RA3 and computer algebra methods created within TA2 will be applied to
predict precision flavor observables relevant for RA2. Finally, CP violation in the SM is linked to its
flavor structure, and in 2008 the Nobel Prize in Physics was awarded to Kobayashi and Maskawa
after the experimental confirmation of this framework. However, to understand the origin of the
observed baryon asymmetry in the Universe, other sources of CP violation must exist as well.

The key experiments in RA2 are LHCb at CERN (Albrecht, Mitzel, Führing, Maccolini, Scarabotto
(TUDo), Schune (IJCLab), Vos (Maastricht)) and Belle II at KEK (Bernlochner, Dingfelder, Prim,
Stefkova (UBo), Humair (DESY), Urquijo (Melbourne)), both focusing predominantly on bottom-
quark physics. UBo and TUDo have the worldwide largest university-based groups in the Belle II
and LHCb collaborations, respectively. The existing strong groups will be further strengthened by
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Reminder



Overall Work Program

• Anomalies 1: Lepton Flavor Universality in CC decays 
• Anomalies 2: Rates and Angular Distributions In FCNC decays 
• Anomalies 3: Inclusive vs. Exclusive 
• Mixing, Lifetimes and CPV in Bottom Hadrons 
• Hadronic Decays of Bottom Hadrons 
• Charm- and Strange-Quark Physics: CP violation, mixing, rare decays 
• QED Radiative Corrections 
  

From the application: 



Goals of the Kick-off Meeting

1. Discuss the overall work program in RA2  
• Identify current and future projects  

2. Discuss the cross-functional teams for the projects 

• Discuss the format of the cross functional teams 
• Discuss the complementarity to other RA, TA 
• Set up the first round of cross functional teams 

3. Discuss communication platform for RA2
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