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CheckMATE in a Nutshell

Check Models At Terascale Energie
tests any BSM against LHC data NIERKEIATIES

Input Possibility A
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__optionally: cross section or K-factor

MG5_aMC@NLO

- Generate events for any model implemented in MG5_aMC@NLO

Input Possibility B

takes many event file formats as T
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__optionally: cross section or K-factor |~ ========"*% F Pythia
........... o4 S
u t Input Possibility C """""" ': - Generate SUSY events or shower provided .lhe files
----------- L]
I I l pu - lhe files V
- optionally: cross section or K-factor

1*1%4.- 1N kFeemcccccaaa - Simulate track reconstruction and energy deposits
Input Possibility D [IIIIIIIIIIZ e g
........... - Cluster jets
- .hep or .hepmc events - Evaluate total missing energy

- cross sections

CM can be interfaced with Madgraph [ rostis =
and Pythia for event generation

Analysishandler

- Apply identification efficiencies for photons and leptons
- Apply tagging efficiencies for b- and tau-jets
+ - Checks isolation conditions that are required for the various analyses

- cross sections

Experimental

Publications - Perform overlap removals, trigger efficiencies, kinematical cuts
- Follow experimental analyses as closely as possible
- Count how many events fall into various signal regions
.
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large library of 13 TeV searches " el praarion
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- For all signal regions... - Find signal region with largest expected exclusion potential

~

... theoretical signal / experimental upper limit Y - compare expected signal to experimental observation
... CLs(signal, background, observed) \‘ .
- State if input is excluded or allowed .. - ,'
N

however, no LLP implementation so
far

https://checkmate.hepforge.org



LLP Search Implementation

e 1712.02118 searches for long-lived charginos based on a
disappearing track signature

e ATLAS study considers EW and strong production of
winos which decays into almost mass degenerate wino
LSP and soft pions in very short tracks (tracklets)
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Analysis Detalls

EW SR

lepton veto

at least one jet with pT > 140 GeV

MET > 140 GeV

AD®(MET, jets50) > 1

cuts on tracklet with pT > 100 GeV

strong SR

lepton veto

pT(jet1) > 100 GeV, pT(jet2) > 50 GeV

and pT(jet3) > 50 GeV

MET > 150 GeV

A®(MET, jets50) > 0.4

cuts on tracklet with pT > 100 GeV



Tracklet Cuts
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iIsolation and pT requirement on tracklet

0.8

geometric acceptance: 0.1 < |n| <1.9

ATLAS Simulation

— Fraction of chargino decays
(EW prod., m.. = 400 GeV, 7..=0.2n

Reconstruction efficiency
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quality requirement: the tracklet is N et
required to have hits in all four pixel layer ™ Decay o )
disappearance condition: the number of '

SCT hits associated with the tracklet O '

must be zero }

we cannot simulate the quality :;3 .'

requirement and disappearance condition /



v.hepdata.net/r I @ ©

Additional Publication Resources
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Common Resources e External Link C++ F|le

Tracklet pT EW VR (fake) 2

View Resource
Tracklet pT EW VR (muon) .
Download

Tracklet pT EW VR
(hadron/electron)

Tracklet pT EW VR (signal)

Tracklet pT EW VR (total |— @

background) ROOT File SUSY Les Houches Accord File
Tracklet pT EW VR (obs)

Tracklet pT Strong VR (fake)
Download

Tracklet pT Strong VR Download
(muon)

Tracklet pT Strong VR

(hadron/electron) @ @

Tracklet pT Strong VR (signal)

2 SUSY Les Houches Accord File SUSY Les Houches Accord File
Tracklet pT Strong VR
(total background)

Tracklet pT Strong VR (obs) 2
Tracklet pT EW SR (fake) 2 Download Download

Tracklet pT EW SR (muon) 2




HEPData

several benchmark SLHA files for both scenarios are
available in HEPData

ATLAS provides truth level analysis code in c++

the efficiencies are provided for truth level tracklets in
both SR

ATLAS provides a pT smearing function for truth level
chargino



minor CM modifications required

extensive HEPData informations enormously simplified
the implementation of the LLP analysis into CM

however, problems with event generation with MG5_aMC/
Pythia8 & CKKW-L matching

cutflows for the EW and strong SR are provided

ATLAS provides the efficiency maps for EW SR and
strong SR in many digitized formats
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Results

x1+x1-| x1+n1 | x1-n1 all ATLAS
Trigger 4451 | 624,0 | 274,4 |1343,5 1276
Lepton Veto 432.4 | 608,5 | 267,3 |1308,2 1181

MET & Jet

) 164,2 | 229,6 | 101,0 | 494,8 579
Requirements

EW SR 5,2 4,4 1,6 11,2 13,5

* events are generated with MG5_aMC 2.6.1 and Pythia 8.230

* we matched events with up to two partons

* cross section normalised with Prospino 2.1



Summary & Outlook

CheckMATE tests any BSM against current LHC data

it IS very popular among phenomenologists

we have started with a disappearing track implementation

extensive informations provided on HEPData is crucial

we will work on other LLP searches, e.g. 1504.05162
(events with multitrack displaced vertices or displaced
lepton pairs)

https://checkmate.hepforge.org



