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First subgroup meeting on May 13th 2026

Discussed some ongoing 
and future projects

More projects to come!

https://indico.hiskp.uni-bonn.de/event/1536/


CmF Funded Projects

E. Schopf “Search for FCNC in top-quark decays to a 
Higgs boson and a charm or up quark”


T. Lenz “Search for new signatures in CP-violating 2HDM”
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Congratulations!!!



 and  at ATLAS H → ττ A → ττ
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Team: Klaus Desch, Philip Bechtle, Christian 
Grefe, Luka Vomberg and Laney Klipphahn

Project 1: Determination of CP properties of the 
125 GeV Higgs boson in  final stateττ

: 3D impact parameter 
vector of charged particle
n *

EPJC 83 (2023) 563 Current Focus: 
• Reconstruction of CP-

observables in  
with Machine Learning 
techniques


• Analysis of Run 2 and 
Run 3 (~ 330 ) 
ATLAS data 

H → ττ

fb−1

Previous work:

https://link.springer.com/article/10.1140/epjc/s10052-023-11583-y
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 and  at ATLAS H → ττ A → ττ
Project 2: Searching for 


Currently finalising re-interpretation of the  cross section 
measurement with Run 2 ATLAS data

Future plans: repeat analysis with Run 3 data, add spin-sensitive 
variables
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CP Violation in Extended Higgs Sector

Team: Jochen Dingfelder, Tatjana Lenz, Satyajit Chakraborty 
Project 1: CP violation in Higgs sector @ ATLAS


• Search for neutral Higgs bosons  and  with CPV 
signatures


• Simultaneous measurement of rates 
    CP-even decays     and        CP-odd decays  
                    
                   


 
Current status: MC benchmarks studies to identify 
promising experimental signatures

h1, h2 h3

σ(h2) × ℬ(h2 → h1h1) = 191 fb σ(h2) × ℬ(h2 → h1Z ) = 122 fb

σ(h3) × ℬ(h3 → h1h1) = 235 fb σ(h3) × ℬ(h3 → h1Z ) = 76 fb
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related CmF project: 
CPV in H → ττ

JHEP 09 (2022) 011

Mass of additional Higgs bosons is close to the EW scale

https://link.springer.com/article/10.1007/JHEP09(2022)011


Charged Higgs Searches

Team: Jochen Dingfelder, Tatjana Lenz, Johannes Klas


Project 2: Search for  produced in association with top quarksH±

low mass intermediate mass high mass

            e.g. Flavourful 2HDM: breaks flavour universality
• Simultaneous measurement of  and  final states with 

Run 2 & Run 3 ATLAS data      often high BRs at high  values
Current status: analysis R&D, plan to establish collaboration with Siegen 
on c- and s-tagging

H± → cs H± → cb
⟶ tan β
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Altmannshofer et al
Ghosh et al

 20 to 1000 GeVmH±

https://arxiv.org/abs/1507.07927
https://arxiv.org/abs/1508.01501


Mono Higgs Search:  + METH → ττ

Team: Jochen Dingfelder, Tatjana Lenz, Leila Hamdan


Project 3: Search for a resonance  decaying into di-taus + MET

Benchmark models depend on the  mass

S
S
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Current status: 2HDM+a high mass samples ready, analysis R&D 
• Working on low-mass models: find uncovered phase-space 

which can be probed by +METH → ττ



FCNC in  @ ATLAStqH(bb)

Team: Markus Cristinziani, Elisabeth Schopf, Inês Pinto


Project: Search for FCNC in t → Hq

• Extract ratio  to  in Run 2 & Run 3 ATLAS data
• Use latest FTAG transformer (GN2) to tag light/c-jets
Current status: analysis R&D for  channel and feasibility of 
fully hadronic final state; alternative c-jet calibration

t → Hu t → Hc

1ℓ

ATL-PHYS-PUB-2026-010

M. Geyik PhD thesis

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-010/
https://repository.cern/records/ebv9g-xm507


Top quark precision 
measurements and interpretations

Team: Carmen Diez Pardos, Carolina Costa, Denise 
Müller, Ivor Fleck

Project: Measurement of associated process tWZ

• Measure tWZ cross section


• CMS Run 2+3 result:  
5.8 (3.5)  obs (exp)


• Constrain anomalous  
top-quark couplings  
with EW bosons


• Combined measurement  
of  and tWZ


• Interest in combined  
measurements of  and  
t+bosons

σ

tt̄Z

tt̄
10



11

Team: Carmen Diez Pardos, Nikolaos Kamaras, Ivor Fleck

Project: Top quark precision measurements and interpretations with Run 2 + 
Run 3 data

• Improve reconstruction of  system and  modelling  Diptaparnas’ talk


• Synergies with theory and simulations  Andrea’s talk

• Interpretations from angular and other observables


• Quantum observables  collaboration with Siegen Theory and 
Quantum Optics group (arxiv:2604.2713)


• CP violation in  system

• EFT interpretations

• Other models: ALPs, …

tt̄ tt̄ →
→

→

tt̄

Top quark precision 
measurements and interpretations

https://arxiv.org/abs/2604.27130

