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ACheckMATE a general tool for recasting arbitrary model

AAcceptsevents ashepmg Ihe; integration with Pythia anMadGraph
Abasedon Delphedor detector simulation

Ausingexisting LHC searches calculates a limit on a given parameter point
AFromSLHA file to the limit in one click

Aonecan easily constrain models that were not covered in the original ATLAS/CI
search

Acurrentlymore than 40 searches at T@Vcoded, including 14 with full luminosity
Alonglived particles branch
Ahttps://checkmate.hepforge.organd https://github.com/CheckMAT E2/checkmate



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

Input Possibility A

- MG5 command (= model + process)
- SLHA file
- optionally: cross section or K-factor

Input Possibility B

- SUSY process and/or .in Pythia settings file
- SLHA file
- optionally: cross section or K-factor

Input Possibility C

- .lhe files
- optionally: cross section or K-factor

Input Possibility D

- .hep or .hepmc events
- cross sections

Input Possibility E

- Delphes .root files
- cross sections
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MG5 aMC@NLO

- generate .lhe files for 'any' model

partonic LHE files
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Pythia

- Generate SUSY events or shower provided .lhe files
- Merge .lhe files with different jet multiplicities
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Delphes

Simulate track reconstruction and energy deposits

Perform energy/momentum smearings on reconstructed objects
Cluster jets

Evaluate total missing energy
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- Apply identification efficiencies for photons and leptons

Output

- For all signal regions...
... theoretical signal / experimental upper limit
... CLs(signal, background, observed)

- State if input is excluded or allowed

1
1
o:’ - Apply tagging efficiencies for b- and tau-jets
.\Qfa P | - Checks isolation conditions that are required for the various analyses
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s‘ procedures - I:' - Perform overlap removals, trigger efficiencies, kinematical cuts
“ 1 - Follow experimental analyses as closely as possible
‘~¢0 1 - Count how many events fall into various signal regions
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\ - compare expected signal to experimental observation
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CheckMATEATLAS analyses

KName

atlas 1604 01306
atlas 1605 09318
atlas 1609 01599
atlas 1704 03848
atlas_conf 2015 082
atlas _conf 2016 013
atlas conf 2016 050
atlas _conf 2016 054
atlas conf 2016 076
atlas conf 2016 096
atlas _conf 2017 060
atlas conf 2016 066
atlas 1712 08119
atlas 1712 02332
atlas 1709 04183
atlas 1802 03158
atlas 1708 07875
atlas 1706 03731
#atlas conf 2019 018
atlas 1908 08215
atlas 1909 08457
atlas conf 2019 020
atlas 1803 02762
atlas 2101 01629
atlas conf 2020 048
atlas 2004 14060
atlas 1908 03122
atlas 1911 12606
atlas 1807 07447
atlas 2103 11684
atlas 2004 10894
atlas 2106 09609
atlas 1911 06660
atlas 2010 14293
atlas 2211 08028
atlas 2106 01676
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Description

photon + MET search at 13 TeV

>= 3 b-jets + 0-1 lepton + Etmiss

ttV cross section measurement at 13 TeV

monophoton dark matter search

leptonic Z + jets + Etmiss

4 top quark (1 lepton + jets, vector like quark search)

1-lepton + jets + etmiss (stop)

1-lepton + jets + etmiss (squarks and gluino)

2 leptons + jets + etmiss

2-3 leptons + etmiss (electroweakino)

monojet search

search for photons, jets and met

electroweakinos search with soft leptons

squarks and gluinos, @ lepton, 2-6 jets

stop pair production, @ leptons

search for GMSB with photons

electroweakino search with taus and MET

same-sign or 3 leptons RPC and RPV SUSY

Search for direct stau production in events with two hadronic tau leptons
charginos/sleptons, 2 leptons + MET

search for squarks and gluinos with same-sign leptons

Search for chargino-neutralino production with mass splittings near the electroweak scale
Search for electroweakino production in final states with two or three leptons
squarks/gluinos, 1 lepton, jets, MET

Search for dark matter with monojets

stops, leptoquarks, © lepton

0 leptons, 3 or more b-jets, sbottoms

search for sleptons and electroweakinos with soft leptons

general search for new phenomena

Search for SUSY in events with four or more leptons (gravitino SR)
EWino search in Higgs (diphoton) and met

Search for RPV SUSY in final states with leptons and many jets
search for direct stau production

search for squarks and gluinos in MET jet final states

search for gluinos decaying via 3rd gen; multi b-jets and MET
electroweakinos, 3 leptons, WZ, Wh, on+off-shell

T NN TR YN N Y

139



CheckMATECMS analyses

#Name
cms_pas_sus 15 011
cms_sus 16 039
cms_sus 16 025
cms_sus 16 048
cms_sus 19 005

cms 1908 04722

cms 2107 13201
cms_2205 09597

The list shorter than for ATLAS but expanding, with three new full

NSR
47
158
14
20
303
186
88
40

Description

CMS, 13 TeV, 2 leptons + jets + MET

electrowekinos in multilepton final state

electroweakino and stop compressed spectra

two soft opposite sign leptons

hadronic final states with MT2

hadronic final states with HT, post-fit and simple fitting
monojet with multibin

search for electroweakinos in hadronic final states

luminosity searches added recently

Lumi
2.2
35.9
12.9
35.9
137.0
137.0
137.0
137.0
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2. Implementation of searches witmultibin SRs



ATLASwultibinsearches

A Implementation usingyhf

A ) ) Name Description #SR, Npin  Full
MOSt SearCheS avallable Wlthatlas_1908_03122 Search for bottom squarks in final states with Higgs 2,7 V¥
: Fi : : bosons, b-jets and Eiss
fU” and Sim pllfled IIkeIIhOOdS atlas_1908.08215 Search for electroweak production of charginos and slep- 4,52 v
1 1 1 tons in final states with 2 leptons and EEP“iSS
A Fu ” IIkeIIhOOd evaluatlon atlas_1911 06660 Search for direct stau production in events with two 1,2 Vv
I I hadronic taus
te n dS to be tl me consumin g ! atlas_1911_.12606 Search for electroweak production of supersymmetric par- 11,7 v
ticles with compressed mass spectra
one can Opt for C I:Bn Iy atlas_2004_14060 Search for stops in hadronic final states with Exss 2,9 X
C aICUI a‘tlon atlas 2010 14293 Search for squarks and gluinos in final states with jets 3,60 v
and s
A Fu” had r0n|C SearCh atlas 2101 01629 Search for squarks and gluinos in final states with one 8,32 v
isolated lepton, jets, and E?f‘iss
2010 . 14293 has a” ContrOI atlas 2106 01676 Search for chargino—neutralino production in final states 2,72 Vv

with 3 leptons and Eiiss

regions implemented

ATI-PHYS$UB2021-038
ATL-PHYS$UB20193029



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

CMS9nultibinsearches

Name Description Nbin

cms 1908 04722  Search for supersymmetry in final states with jets and EMss 174

cms_1909_03460 Search for supersymmetry with Mo variable in final states with jets and 282
E‘%iss

cms_2107_13021  Search for new particles in events with energetic jets and large Fs 66

cms_ 220509597  Search for production of charginos and neutralinos in final states con- 35

taining hadronic decays of WW, WZ, or WH and E5ss

A Implementation withROOWorkspace in python3 (not particularly stable)
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A Optional constraint for signal numbers: for many bins it's difficult to get
reasonable statistics which results in large-MGted errors



CMS9nultibinsearches

Additional features:

ASpeywrapper ¢ very good stability compared to ROOT
Implementation, good agreement between both methods

APossible extension to combine different searches/experiments with
Spey
ASome flexibility left regarding error treatment


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

Validation
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