
SUPERSYMMETRY
Weak-scale Supersymmetry (SUSY) is one of the best 
motivated extensions to the Standard Model (SM), 
providing a possible solution to the hierarchy 
problem and a viable dark matter candidate. 
It postulates for each known boson or fermion the 
existence of a SUSY particle whose spin differs 
by one-half unit from the SM partner. If R-parity 
is conserved, sparticles can only be pair-produ-
ced and each subsequently undergoes cascade de-
cays into final states with SM particles and the 
lightest SUSY particle (LSP) which is stable. 

BACKGROUND

The Standard Model background is dominated by 

events with two leptonically-decaying W bosons 

coming from WW diboson and top production. An-

-

tion. 

IRREDUCIBLE BACKGROUNDS

The background which contributes to two prompt and isolated leptons - mainly from top, 
WW and ZV processes is evaluated by normalizing the Monte Carlo to the data events 
in dedicated control regions and extracting a normalization factor for the  simulations 
in the signal region. The background from Z+jets was found to be negligible and was 
determined using Monte Carlo. 

REDUCIBLE BACKGROUNDS

is obtained by a data-driven matrix method.

SYSTEMATIC UNCERTAINTIES

The dominant experimental systematic uncertainties in the signal regions come from 
generator modelling uncertainties, the propagation of the jet energy scale calibration 
and resolution uncertainties and lepton uncertainties. The total systematic uncertain-
ties are about 12-45% depending on the SR.
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Searches for the production of electroweak supersymmetric particles de-

-

tum are performed using 20.3 fb-1 of proton-proton collision data at a centre-

the lightest chargino for different lightest-neutralino mass hypotheses.
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SLEPTON PAIR PRODUCTION MODELS
The sensitivity of the SUSY search is deter-
mined for models that are based on the pMSSM 
with a production cross-sections between 0.5-
127 fb for left-handed sleptons and 0.2-49 fb 
for right-handed sleptons.

CHARGINO-TO-SLEPTON MODELS
Simplified models, in which the LSP, slep-
ton, sneutrino and chargino 1 mass are the 
only free parameters and the squark masses 
are set to values beyond the kinematic re-
ach, are simulated. The charginos decay via 
left-handed sleptons (incl. staus, sneutrinos) 
with equal BR. The production cross section 
varies between 5 pb and 9 fb.

CHARGINO-TO-W MODELS
Simplified models, where the sleptons are 
mass decoupled and the BR for the chargino-
to-W decay is assumed to be 100% are simula-
ted. The production cross section is between 
5 pb and 9 fb.

SIGNATURES

and the sleptons via electroweak interactions may be dominant.

SLEPTON PAIR PRODUCTION

Sleptons can be produced directly in a process  similar 
to Drell-Yan production. Each slepton decays into a 
lepton and a neutralino1, the LSP. 
The undetected neutralinos give rise to large missing 
transverse momentum in the event.
 

CHARGINO-TO-SLEPTON SCENARIO

 sneutrinos or charged sleptons into a neutralino1 
(LSP). 

CHARGINO-TO-W SCENARIO

If the lightest chargino is next-LSP, the chargino 
 decays to a neutralino1 producing an on- or off-
shell W boson. 

SIGNAL REGIONS

different chargino- and slepton production scena-

momentum.

SR mT2, 90 and SR mT2, 110 are designed to provide sensitivity to sleptons either through 

direct production or in chargino decays. SR-WWa, SR-WWb and SR-WWc target char-

gino-and neutralino-pair production followed by on-shell W decays. 

RESULTS

 lightest chargino for different lightest-neutralino mass hypotheses.

DIRECT-SLEPTON SCENARIO

 A common value for left- and right-handed selectron and smuon 
masses between 90 GeV and 320 GeV is excluded at 95% 

-
creases as a value of the mass difference between the slepton 
and LSP mass. For a 100 GeV neutralino, slepton masses bet-
ween 160 GeV and 320 GeV are excluded.

CHARGINO PAIR PRODUCTION

chargino-to-slepton scenario
Chargino masses between 130 GeV and 450 GeV are ex cluded 

chargino-to-W scenario
The most sensitive region is for chargino masses between 140-210 
GeV and neutralino masses between 0-40 GeV where an average 

SUSY = 2.5 (2.0). 
The excluded cross-section is above the model cross-section by 
a factor 1.9-2.8 in the chargino mass range of 100-190 GeV and 
 degrades gradually to 4.7 when reaching a chargino mass of  250 
GeV for SUSY signals with a massless neutralino. The best sensiti-

SUSY = 1.79 is obtained for a model with a chargino mass of 
100 GeV. 

to be continued ...


