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Gauge coupling unification
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Loop from particle and sparticle cancel each other




LEP results LHC Run1 results
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The cross section is the lowest of all SUSY particles




direct stau production
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- Missing transverse energy depends on model parameters

Experimental signature

- Small number of jets and no b-tagged jets

Signature

BR

Covered by this analysis
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35.9 tb'of 13 TeV p-p collisions data taken during 2016
For ut, et channels

- well identified isolated muon or electron, that fires single
lepton trigger

- well identified isolated t-lepton

- 03<AR<35
For ey channel

- Well identified isolated muon and electron, that fire
cross trigger (two lepton trigger)

- opposite charge
- AR>0.3
3rd lepton veto and dilepton veto
Njet<1 and Nb-tag =0
20 <M, <60 GeV or M_ > 120 GeV (uT, eT)
(to suppress Wijets bkg.)
MIl < 30 GeV and 100 GeV < Mll < 250 GeV (en)
(to suppress DY bkg.)

A@ and An are distances between

AR2= A@2+Anz2, where

leptons in (¢,n) plane)

My = \/ 2PLERS(1 - cos(AD((, EN))

Mrwas initially introduced at

UA1 to measure Mw (Mr< Mw)
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Additional cuts to increase signal
to background ratio are applied
(called as Signal Region cuts)
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miss _ micci visible part
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Distributions

after baseline selection

Agreement between Data
and MC looks good

Work in progress
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Control and search

regions are defined in

bins of the search

variables for 0-Jet and 1- 10®

Jet events
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Control Region 2 (CR2) : bins with N> 1000
Control Region 1 (CR1) : bins with 100 < Ns< 1000
Search Region (SR) : bins with Ns< 100

Use regions CR1 and CR2 to commission fits and validate uncertainty
Extract limits with simultaneous fit of CR1 + SR
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Only expected limits are calculated since data are blinded

No sensitivity to direct 7 production has been achieved
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Search for SUSY in events with 7 leptons in th
final state with 13 TeV data taken in 2016

Various background estimation techniques
Signal region optimization

Results are interpreted in terms of simplified
SUSY model and expected exclusion limits are
calculated

Plan to improve selection technique be sensitive
to direct T production and combine with all
hadronic (z,7,) channel
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Control regions are well described by the background prediction, and
fluctuations are within the statistical and systematic uncertainties.
The influence of the signal contamination is marginal.
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Baseline selection

e Two leptons (ut, et, or ep)
e No additional leptons (e or 1)

njet < 1, where jets must have pr > 20GeV and |17| < 2.4
Np-tag = 0, with the medium WP (0.8484) of CSVv2

20 < Mt < 60GeV or Mt > 120GeV (ut, eT)

My, < 30GeV and 90 GeV < M, < 250GeV (ep)

Signal region selection (SRcuts) Additional selection criteria optimized to
optimized for generic SUSY search with t's search for direct stau pair production
o Aly|(t,62) <2 o |d.(p,e)| < 0.04cm
e My, > 20GeV o |dy,(p,e)| <0.02cm
® Mroum > 30GeV e [so(T) > 0.85(ut, eT)
o pr(f12) <200GeV (ep) o Aly|(f1,42) <15
o Aln|(Jo,{12) < 3 (1-jet category only) o AD(l1,05) > 1.5

e AR(Jo,7) < 4 (ut, e7) (14et category only) e 2 < AR(fy,0,) < 32

. . ° Mflfz > 50 GeV
MTSIJIII = MT(‘€13 E%ls) + MT(€21 ETmls) L ] MTsum :> 50 Gev

Jo. stands for hadronic jet
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tau fake rate

Trigger and Lepton scale factors ( efficiencies have been
obtained with Tag & Probe method from Z — py and Z — ee
selection)

Muon and Electrons Tau fake rate: these are obtained from the
TAU POG.

Tau fake rate: Measuring the jets—tau fake from a Wjets

enriched CR Applying  nominal preselection of p-1

Top p, reweighting: to improve modelling of the top quark p,

spectrum

Z recoil corrections: corrections to the the parallel and
perpendicular parts of the E,™* (extracted from Z — pp selection,

applied to Z-jets and W-jets events)

Z p. corrections: applied to describe the disagreement of data
and §erulat|on at hi
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