Motivation
+ Strong production of SUSY particles: Gluino g and squark g
+ Gluinos are Majorana particles: allow same-sign lepton pair production.
+ Rare processes in Standard Model: very low background.
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Signal scenario

+ Same-sign (SS) lepton pair or at least three leptons (3L) with jets and/or b-jets.
+ Large EtMiss  mer (O pr(lep)+Y pr(jets)+ Ermiss) for RPC SUSY models. Low Ermiss

(but high meft) for RPV scenarios.
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Event selection and background estimation

Event selection

+ 19 different signal regions (SR) are defined which are optimised for specific RPC + Different sources for Standard Model processes contaminating the signal regions:
Prompt SS/3L production, fake/non-prompt leptons and electrons with mis-identified

and RPV SUSY benchmark scenarios.
+ Same-sign or three lepton requirement (pt > 10 GeV). Additional cuts on signal jets
(pT > 25 GeV), b-jets (pt > 20 GeV, 70% OP), Ermiss and mes are applied.

+ The number of electrons with mis-identified charge is reduced by using a classifier
based on a boosted decision tree (BDT) for the electron selection.

signal

Signal region rwtons | No—jes | Niews | Prjec Emiss Mer | EMSS/meg Other Targeted
Name [GeV] | [GeV] | [GeV] Signal
Rpc2L2bS > 2SS >2 [ 26| >25 | >200| >600 | >025 -
Rpc2L2bH > 2SS >2 | 26| >25 - | >1800| >0.15 - -0
(> gg—’””)(l)(l
Rpc2Lsoftlb | > 2SS >1 [ 26| >25 | >100 - >0.3 | 20,10 <p' pf?< 100 GeV
Rpc2Lsoft2b | > 2SS >2 | 26| >25 | >200 | >600 | >025 | 20,10 <pl' pfr< 100 GeV
Rpc2L0bS > 2SS =0 | >6] >25 | >150 - >0.25 - 5% with 2 ——
R
Rpc2LObH | 2SS | =0 | >6 | >40 | >250 | >900 - - g8 WIh g = qa Wox,
Rpc3L0bS >3 =0 >4 | >40 | >200 | > 600 - - 55 with 3 (EEIE) 70
Rpc3LObH >3 =0 | 24| >40 | >200 | > 1600 - - 88 with g — qq(Lt/tv) x,;
Rpc3L1bS >3 >1 | >4 | >40 | >200 | >600 - -
Rpc3L1bH >3 >1 | 24| >40 | >200 | > 1600 - -
Rpc2L1bS > 2SS >1 [ 26| >25 | >150 | >600 | >025 - c o
bib; >ttt x
Rpc2L1bH > 2SS >1 | 26| >25 | >250 - >0.2 - 1 141
Rpc3LSSIb | > ¢*¢=¢= | > 1 - - - - - veto 81<mexex <101 GeV F— tW=(Ws) ¢
Rpv2L1bH > 2SS >1 | 26| >50 - | >2200 - - 33,5 — tds/tdb
Rpv2L0b = 2SS =0 >6 > 40 - > 1800 - veto 81<mexe+ <101 GeV §8.8 — qq)gﬁ)(_) lqq)
Rpv2L2bH > 2SS >2 >6 | >40 - > 2000 - veto 81 <mezex <101 GeV 3.8 > ;f)z?(_) q9q)
el Il IS IS b B - :
>0 (" > > > - > - - ~ - ~ -~
P o e pe N - dpdy/dydy,dr > ts
Rpv2LIbM | > (¢ >1 | 24| >50 - | > 1800 - -

+ Validation regions (VR) designed to verify the background estimation for SM
processes leading to a SS/3L signature, like ttW, ttZ, W=W=, WZ+jet. Good agreement
between data and prediction in all VR.

+ To check the data-driven background estimations, several variables are compared
with the predicted background after SR-like selections.

Background estimation

charge (charge-flip).

(I)  Prompt SS or 3L background is estimated with simulated Monte Carlo events.

(I) For charge-flip electrons (negligible for muons), the charge-flip rate is measured
with a likelihood fit in a Z/y* — e*e- sample. The yields of this background in the
signal regions are obtained by applying the measured rate to data regions similar

to signal regions but with OS leptons.

(IIl) Fake-leptons are estimated from data with a matrix-method: If the ratio of signal
leptons to loose leptons ¢ 2, 12 is known separately for prompt/fake leptons, the
number of events with at least one fake lepton can be predicted with a matrix A.

Using weighted average with CR-corrected MC yields in the SR (MC template

method) for the final fake prediction.
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Npp S = Signal lepton
Npp L = Loose lepton
Nrp P = Prompt lepton
Npp F = Fake lepton
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+ Exclusion limits on SUSY contributions to the signal regions are computed, in particular in 1000 - 13 2
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Peter Tornambe and the SS/3L+jets analysis team

A EXPERIMENT



