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Guided discussion,  
Provocative statements 

 
BSM at the energy frontier 



Roadmap 

•  Physics opportunities? 
•  Limitations? 
•  Experimental challenges? 
•  Long-term perspective on BSM 

– When is SUSY/naturalness over? 
– Dark matter 
– Unconventional ≠ unmotivated 
– … 

2	
  



The CH perspective 

•  Opportunities for CH community for the 
coming years? 
– Consider expertise in CH (e.g. tracking) 

•  Goals: 
– Opportunities to make strong CH 

contributions? 

– How to facilitate collaboration 
•  Common tools, e.g. simulation 
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What if? 
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What if? 

•  What else do we expect? 

•  Do we need a new machine/strategy? 
– HL-LHC → HE-LHC, lepton collider,…? 
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What if? 

•  What else do we expect? 
•  Do we need a new machine/strategy? 

– We can do a lot with LHC 

– HL-LHC→HE-LHC, lepton collider,…? 
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2 energy staging scenario 

•  Tunnel, then magnets 
– 14 TeV → 50 TeV → 100 TeV 

•  Magnets, then tunnel 
– 14 TeV → 30 TeV (HE-LHC) → 100 TeV 
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Benchmarking future machines 

Physics opportunity Detector design 

Detector requirements 

simulation of detector configuration 



Precision tracking: hit resolution 

•  Boosted 
•  Pile-up 
•  B-tagging, long-lived particles 
•  dE/dx – data rate? 
•  Forward 
•  Power? 
•  All-pixel, monolithic, 3D,…,4D? 
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Calorimeter vs. tracker 

Space and cost constraints 

⇒  
Highly specialized calorimeter experiment (at 
the expense of the tracker) or vice versa? 

 

Muon stand-alone tracking needed? 
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Precision tracking: hit resolution 

•  Boosted 
•  Pile-up 
•  B-tagging, long-lived particles 
•  dE/dx – data rate? 
•  Forward 
•  Power? 
•  All-pixel, 3D,…resolution (central) vs. timing (forward) 
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Calorimeters 

•  Larger dynamic range needed 
– ~20 GeV → ~40 TeV ⇒ Deep (12λ) 

– Larger rapidity range ⇒ Forward 

– Resolution 
•  Constant term 

– Granularity → Tracking / particle flow? 
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5 ns 

•  Pileup︎↘:  n↘  f↗ ︎︎ 
– Faster detectors: 5 ns 
– 30 ps calorimeters 
– Beam power? 
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Unconventional signatures 
•  What are we missing? 
•  Learn from ATLAS/CMS 

–  Displaced dijets possible in ATLAS? 
–  CMS: better offline track reconstruction than ATLAS 

•  Figures of merit 
–  Maximize cτ coverage 
–  Minimize #analyses 
–  Common vertex 
–  Low pT (Higgs portal) 
–  Trigger on LLP (FTK)  
–  Generic vs, specific 
–  Jets, leptons,… 
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Data scouting & parking 

•  Scouting 
–  (event size) x (rate) 

– Large flexibility ⇒ benchmarking 

– Tracking limitations? 

•  Parking – no brainer (?) 
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