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HSCP Searches 
● HSCP searches are very inclusive and can be applied to a variety of models.  

● Recasting of these searches can be extremely useful for the pheno 
community.

● The previous ATLAS result (SUSY-2016-32) has been succesfully recast and 
used in several pheno studies

 ( https://github.com/llprecasting/recastingCodes )
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HSCPs: ATLAS-SUSY-2018-42
● ATLAS-SUSY-2018-42 →  dE/dx search with full Run 2 dataset (arXiv:2205.06013)
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HSCPs: ATLAS-SUSY-2018-42
● The signal regions correspond to bins of reconstructed HSCP 

masses  (mass windows):

...
mass bins

Small excess seen at large masses 
(SM-consistent)

• Recasting prescription:

• use the mass window for the target mass closest to mLLP

•  Apply a mass window efficiency (wmass)

● No information was provided for 
computing the reconstructed mass
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HSCPs: ATLAS-SUSY-2018-42
● Validation of recasting material

● The efficiencies and recasting code are available at (preliminary):
https://github.com/llprecasting/recastingCodes/tree/hscp_2018_42/HSCPs/ATLAS-SUSY-2018-42
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HSCPs: ATLAS-SUSY-2018-42
● Validation of recasting material

● The efficiencies and recasting code are available at (preliminary):
https://github.com/llprecasting/recastingCodes/tree/hscp_2018_42/HSCPs/ATLAS-SUSY-2018-42

● Signal events for the chargino simplified model were gerated using 
MG5+Pythia+Delphes:

● A modified Delphes version was used to extract information about the 
LLPs and their decays.

● The prescription provided by the collaboration was used to compute 
the number of signal events.

https://github.com/llprecasting/recastingCodes/tree/hscp_2018_42/HSCPs/ATLAS-SUSY-2018-42
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HSCPs: ATLAS-SUSY-2018-42
● The procedure works pretty well for 

recasting              (before the mass 
window cut):             
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HSCPs: ATLAS-SUSY-2018-42
● The procedure works pretty well for 

recasting              (before the mass 
window cut):             

● However, it fails to reproduce the 
excluded region:

?

● What could explain the under-exclusion obtained through recasting?
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1.  Selection of best SR (mass window)
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HSCPs: ATLAS-SUSY-2018-42
● Possible issues:

1.  Selection of best SR (mass window)

2. Mass window efficiencies

?

• The ATLAS prescription is to use a flat mass window efficiency:

• Might not be valid if mLLP is not close to the target mass

• In the previous analysis a prescription for smearing the true mass and estimating 
the reco mass was provided. Seems to work better!
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HSCPs: ATLAS-SUSY-2018-42
3. Finally, the info provided only allows to use the inlcusive regions, while the 

limits are computed using the 6 limit setting SRs:
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HSCPs: ATLAS-SUSY-2018-42
3. Finally, the info provided only allows to use the inlcusive regions, while the 

limits are computed using the 6 limit setting SRs:

recasting

● When a full recasting is not possible, one option is to provide official 
efficiencies for the relevant SRs as a function of the SMS parameters 
(mass, lifetime). 

●  The reinterpretation material provided efficienci
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HSCPs: ATLAS-SUSY-2018-42
● Validation of SMS efficiencies

● Acceptances and efficiencies have been provided for several model points, 
however only for the discovery SRs.

● For the Wino scenario they are too model dependent and unphysical:

● Efficiencies for the combined production of charginos and neutralinos were provided 
under the pure wino scenario (not valid for other mixings)

● The chargino lifetime is taken as a free parameter (not true for the pure wino scenario) 
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HSCPs: ATLAS-SUSY-2018-42
● Validation of SMS efficiencies

● Acceptances and efficiencies have been provided for several model points, 
however only for the discovery SRs.

● For the Wino scenario they are too model dependent and unphysical:

● Efficiencies for the combined production of charginos and neutralinos were provided 
under the pure wino scenario (not valid for other mixings)

● The chargino lifetime is taken as a free parameter (not true for the pure wino scenario) 

separate efficiencies for             and             should be provided! 

● The provided efficiencies do not include the mass window cut.

● If we sum over all the mass windows (“inclusive mass”) we can directly use 
the efficiencies.
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HSCPs: ATLAS-SUSY-2018-42
● Validation of SMS efficiencies

● The efficiencies were implemented in SModelS v2.3 for the long-lived 
gluino scenario:

https://smodels.github.io/
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HSCPs: ATLAS-SUSY-2018-42
● Validation of SMS efficiencies

● The efficiencies were implemented in SModelS v2.3 for the long-lived 
gluino scenario:

under-exclusion

https://smodels.github.io/
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HSCPs: ATLAS-SUSY-2018-42
● Conclusions

● A lot of progress has been made on providing recasting information for 
HSCP searches.

● The recasting guide is extremely useful!

● Efficiencies as a function of the HSCP kinematics and decay position 
greatly reduces the model dependence.

● Some improvements can still be made to allow the pheno community to 
properly recast these searches:

1.  Provide smearing functions for the reconstructed mass?

2. Allow recasting for the SRs used for computing the exclusion.

3. Provide separate efficiencies for individual processes/topologies 
(chargino-chargino and chargino-
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