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Why reintepretation/recasting?

• When do we need it?

• Interesting models have not been considered by the search 
interpretations

In many cases models fall into the border/edge of the 
search sensitivity

• Is search X sensitive to model Y?

• Yes ➜ what is the sensitivity?

• No ➜ how the event selection could be modified?

Recasting increases the physics impact 
of the experimental results
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• A lot of progress in the last 3 years!

• But still much harder than recasting prompt searches

• Analysis-specific objects

• Information for recasting can be provided in many distinct ways:

For  a detailed discussion see the Reinterpretation and LLP White Papers 
(2003.07868 and 1903.04497)
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Simplified Model Results

• Present in almost all analyses 

• Avoids simulating the event selection 

• Model dependent

• But it should provide: 
• a good coverage of all relevant SMS parameters (masses and lifetimes) 
• efficiencies for individual production/decay modes 
• data in digital format!

CMS-EXO-19-001
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Object/Signature Efficiencies

• Assumptions about the decay 
and/or production mode are 
folded in (some model bias)

• Functions of all the relevant 
(observable) parameters

“minimal model bias"

• The reco efficiency has the LLP pT 
distribution folded in. 

• Could it be applied to events with a 
different pT distribution?

DV
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2HDM

J. Heisig, S. Kraml, AL ,Phys.Lett. B788 (2019)

Leptophilic DM

S. Junius,  L. Lopez-Honorez, A. Mariotti., 
arXiv:1904.07513

•Simplified model results:
HSCPs (CMS)
HSCPs (ATLAS)

DV+MET (ATLAS)

Delayed jets (CMS)

DT  (ATLAS)
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"Real Life" Examples: HSCPs

•HSCPs (plus R-hadrons): 

• ATLAS-SUSY-2016-32/31 (13 TeV) 

• CMS-EXO-12-026 (8 TeV)

• works well for stable LLPs:

ATLAS
Recasting

• fails at short lifetimes:• Object efficiencies: ϵ(𝜂,𝛽)

• Not enough information from the analysis 
for short lifetimes (pT spectrum, cut-flows…) 

• Hadronization model? 

• ME/PS matching?
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"Real Life" Examples: DV

•Displaced Vertices plus MET: 

• ATLAS-SUSY-2016-08

• fails for compressed scenarios:

• Object efficiencies: ϵ(R,mDV,NTracks)

• works well for large mass 
differences:

mgluino = 1.4 TeV  
mLSP = 100 GeV

• MET distribution? 
• ME/PS matching?  
• Extrapolation to low mDV?
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"Real Life" Examples: DT

•Disappearing tracks 
• ATLAS-SUSY-2016-06

• Signature efficiencies: ϵ(𝜂,R)

A. Belyaev, S. Prestel, F. Rojas-
Abbate, J. Zurita, 2008.08581

plot provided by S. Kulkarni

• How model independent are the efficiencies provided?  
• Recasting prescriptions seem to fail for the gluino topology
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•A lot of effort in the pheno community!

•Tools:

• SModelS v2.0: can handle displaced SMS topologies

•MadAnalysis + SFS (fast simulation): prepared to handle LLPs

•ADL/CutLang: infrastructure for LLPs is being set up

•CheckMATE v3: will include LLP analyses

Many interesting studies are making use of LLP analyses! 
(or urgently need to recast them!)

•Delphes: 

• Allows for efficiencies as a function of displacement 

• Plans to include displaced vertexing
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Thanks!


