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Run-2 Recap
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Run-2 Recap
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Dark showers
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Dark QCD

- Gain in popularity for dark shower/dark 
QCD models

- Semivisible jets + emerging jets
- ATLAS/CMS do not have common 

benchmarks
- New signatures being explored:

- Lepton-enriched, photon-enriched, …
- Missing a coherent framework for r_inv 

& lifetime 
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- Since recently, a third axis exists: 
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- Need benchmarks for 
Dark Glueballs …
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Mono Higgs
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Mono-H “Clean up”
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- Is it consensus is that Z’-2HMD and Baryonic Z’ have seen their 
longest time as benchmark models?

- If so, what are new benchmarks? 

 phased out      phasing out?



Type-II 2HDM+a
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https://cds.cern.ch/recor
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- Was a good example for common 
benchmarking between ATLAS/CMS

- Type-II: A, H, H± mass-degenerate and 
>= 600 GeV

- Generally has low-MET spectra, low 
selection efficiency for CMS.

monoH(tautau)
+MET

monoH(bb)
+MET

https://cds.cern.ch/record/2931051/fi
les/SUS-24-007-pas.pdf
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Type-I 2HDM+a
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- Was a good example for common 
benchmarking between ATLAS/CMS

- Type-II: A, H, H± mass-degenerate and 
>= 600 GeV

- Generally has low-MET spectra, low 
selection efficiency for CMS.

- Need similar agreements on Type-I 
2HMD+a benchmark points: 
10.1007/JHEP07(2024)263

- Allows for lighter, 
non-mass-degenerate states, e.g., 80 
GeV<m(H±)<160 GeV

https://cds.cern.ch/recor
d/2905749
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Monotop
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- No recent model for resonant 
monotop production since 
Run-2

- FCNC Non-resonant feels a 
bit dated too

- New interpretations?

https://arxiv.org/abs/2504.10597

https://arxiv.org/abs/2504.10597
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t-channel Dark Matter
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- Whitepaper on t-channel DM 
provides a plethora of new 
benchmarks

- Simplified, non-minimal, topphilic, 
flavored, long-lived, composite, 
frustrated, ...

- Should we identify a reasonable 
subset of these benchmarks?

https://arxiv.org/abs/2504.10597

https://arxiv.org/abs/2504.10597


Miscellaneous
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It would be good to agree on concrete models/prescriptions for:

- Long-lived signatures (displaced vertex) from primordial black holes:
- https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.115033

- Interference effects in pp->Z’->qq/gg searches

- Lund plane reweighting now allows to derive SFs for arbitrary #prongs
- We hope this stimulates development of exciting new benchmarks
- Anomaly detection etc.

- Re-interpretability: Is ML model release, MadAnalysis, datacards enough?

- New benchmark values to connect to low mass & FIP communities? (See Phil’s talk 
yesterday)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.115033
https://cds.cern.ch/record/2866330?ln=en


Run-3 Strategy
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+ Much more …

New models
New search strategies: scouting, parking, new trigger streams, anomaly 

detection, ML … maximizing the physics reach!

https://doi.org/10.1016/j.physrep.2024.09.013

