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CheckMATE

ÅCheckMATEis a general tool for recasting arbitrary model

ÅAcceptsevents as .hepmc, .lhe; integration with Pythia andMadGraph

Åbasedon Delphesfor detector simulation

Åusingexisting LHC searches calculates a limit on a given parameter point

ÅFromSLHA file to the limit in one click

Åonecan easily constrain models that were not covered in the original ATLAS/CMS 
search

Åcurrentlymore than 40 searches at 13TeVcoded, including 14 with full luminosity

Ålong-lived particles branch

Åhttps://checkmate.hepforge.org/andhttps://github.com/CheckMATE2/checkmate2

https://checkmate.hepforge.org/
https://github.com/CheckMATE2/checkmate2




CheckMATE: ATLAS analyses



CheckMATE: CMS analyses

The list shorter than for ATLAS but expanding, with three new full 
luminosity searches added recently
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ATLAS multibin searches

ÅImplementation using pyhf
ÅMost searches available with 

full and simplified likelihoods
ÅFull likelihood evaluation 

tends to be time consuming, 
one can opt for CLs-only 
calculation
ÅFull hadronic search 

2010.14293 has all control 
regions implemented

ATL-PHYS-PUB-2021-038
ATL-PHYS-PUB-2019-029

http://cds.cern.ch/record/2782654
https://cds.cern.ch/record/2684863


CMSmultibinsearches

ÅImplementation with ROOT workspace in python3 (not particularly stable)

ÅOptional constraint for signal numbers: for many bins it's difficult to get 
reasonable statistics which results in large MC-related errors



CMSmultibinsearches

Additional features:

ÅSpey wrapper ς very good stability compared to ROOT 
implementation, good agreement between both methods

ÅPossible extension to combine different searches/experiments with 
Spey

ÅSome flexibility left regarding error treatment

https://speysidehep.github.io/spey/comb.html


Validation


