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Introduction

LSP co-annihilation with light stau could bring the neutralino relic density
to the observed value

SUSY can explain ~3σ deviation of muon g – 2 
from SM prediction → light electroweak sector

LEP results

LEP put strong limits on
slepton masses

LHC Run1 results

 Only one additional point
excluded at 8TeV @ 20 fb−1 

Stau Smuon and Selectron

Limits up to 270 GeV for
Left-handed scenario 

ATLAS (arxiv:1407.0350)
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Covered the slepton
searches

 

Stau production

– search in the all-hadronic tau decay final state
(τ

h
τ

h
)  

– search in semi-hadronic and leptonic tau
decay final state (μτ

h
, eτ

h
, eμ ) 

Smuon and selectron production 

– search two opposite-charge, same-flavor
(OCSF) leptons (μ± μ  , e±e  ) SUS-17-009 

All results are based on 36 fb-1 of data collected at √s = 13 TeV during
2016 at the CMS experiment  

±±

SUS-17-003

SUS-17-002

SUS-17-009

± ±
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Search strategy τ
h
τ

h

Selection

Opposite charge pair of identified isolated taus

No additional leptons

Number of b-tagged jets = 0

Background estimation

Z+jets: Check DY mass and pT spectrum in dimuon CR
and correct the simulation for any discrepancies

QCD, W+Jets: Background if jet fakes tau - fake rate
derived in same sign data events and parameterized as
function of pT and decay mode

Other rare backgrounds taken from simulation

 

3 Signal regions

  low mass high mass

SUS-17-003SUS-17-003
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Interpretation τ
h
τ

h

Interpretation is done for three different helicity scenarios

No significant deviation in any signal region

Direct stau production not yet excluded due to low
cross section

For left-handed stau of around 125 GeV and a
massless LSP we exclude 1.5 times the expected
SUSY cross-section.

SUS-17-003SUS-17-003
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Search strategy μτ
h
, eτ

h
, eμ

Background estimation

Z+jets and top pair production: shape from MC is corrected by
data in dimuon CR and scaled to normalization from data CR

Jets misidentified as τ
h
 (only for μτ

h 
 and eτ

h
)  

and QCD multijet (only for eμ): shape is 
estimated from data CR and transfer factor 
is calculated as a ratio of normalizations 
in from orthogonal CRs  

Other rare backgrounds taken from 
simulation

 

Selection

Opposite charge pair of  identified isolated leptons

No additional leptons

Number of jets ≤ 1, number of b-tagged jets = 0

μτ
h

eτ
h

eμ

SUS-17-002

MC

MC

MC

SUS-17-002
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Interpretation μτ
h
, eτ

h
, eμ

No significant deviation in any signal region
Exclude N2 and C1 decaying through staus below 550 GeV
Direct stau production not yet excluded due to low cross section
For left-handed stau of around 90 GeV and a massless LSP we exclude 1.5 times the
expected SUSY cross-section.

SUS-17-002SUS-17-002

132 search bins are defined with kinematic variables
 
and jet multiplicity

For C1N2 interpretation  
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Search strategy μ± μ  , e±e  

Selection

Opposite charge pair of identified same flavor
muons or electrons 

No additional leptons

Number of jets = 0

Background estimation

Top and W pair production (flavor symmetric):
Background yields are estimated from opposite flavor
CR   

ZZ and WZ: Shape from MC is validated and
normalized from data derived from CR

 4 Signal regions

SUS-17-009

± ±

SUS-17-009
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 No significant deviation in any signal
region

8 TeV  exclusion is extended by
around 100–150 GeV in the slepton
mass

Interpretation μ± μ  , e±e  

Interpretation is done for three different helicity scenarios

SUS-17-009

± ±

SUS-17-009
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Summary

Search for sleptons and charginos has been
presented using 36 fb-1 of data collected by CMS

– Direct stau production  (τ
h
τ

h
) 

CMS-PAS-SUS-17-003

– Direct and indirect stau production (μτ
h
, eτ

h
, eμ)

CMS-PAS-SUS-17-002 
– Smuon and Selectron production (μ± μ  , e±e   )

CMS-PAS-SUS-17-009

None of the analyses show significant deviation
from SM

±±
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Backup
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Full hadronic stau
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Search variables μτ
h
, eτ

h
, eμ

E
Tmiss

 – missing transverse energy

M
T2

 – “stransverse” mass

D
ζ
 – Discriminant used in legacy Higgs searches
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Slection μτ
h
, eτ

h
, eμ
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Search bins 
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Event yields smuon and
selectrons
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