
Search for new physics in final states with
a lepton and missing transverse energy
Selection
Require one muon (pT > 40 GeV)
or one electron (pT > 85 GeV).
Specific quality criteria are applied.

SM background
Primary background is W → `ν.
Additionally: QCD multijet, tt̄,
Drell-Yan, Di-boson.

Observable

MT =
√

2p`TE
miss
T (1− cosφ)

Event display Compact Muon Solenoid

Reconstruction of high energy (TeV)
electrons and muons as well as
missing transverse energy.

Electron MT distribution
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+ single toptt ντW-> 

+ jetsγ DY -> ee
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Muon MT distribution
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Split universal extra dimension
Additional compact fifth dimension
of radius R and with bulk mass
parameter µ [2, 3].
The W boson has a Kaluza-Klein
partner W 2

KK, which couples to SM
particles.

mW 2
KK

= m2
W + (2/R)2

Reinterpretation of the SSM W ′

mass limits.
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Contact interactions
Known particles are assumed to be
composite objects [4, 5].
At the energy scale Λ the con-
stituents bind.
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= 4 TeVΛW + HNC
= 7 TeVΛW + HNC
= 9 TeVΛW + HNC

W only

This analysis constrains Λ to
Λ > 13.0 TeV (electron channel)
Λ > 10.9 TeV (muon channel)
with 95% confidence level.

Sequential standard model W ′

W ′ has same couplings as the SM
W but different mass [1]. Different
models of interference between W
and W ′ are considered.
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Observed 95% CL limit
ν e→Observed 95% CL limit W' 
νµ →Observed 95% CL limit W' 

Expected 95% CL limit
 σ 1 ±Expected 95% CL limit 

σ 2 ±Expected 95% CL limit 
SSM W' NNLO
PDF uncertainty

 = 10 TeV NNLOµ with KKW
 = 0.05 TeV NNLOµ with KKW

 = 8 TeVs,  2012,   -1CMS preliminary,  20 fb

miss

T
 + Eµ,  miss

Te + E

Limits derived on the W ′ mass
(95% confidence level):

Model Observed Expected
SSM (NNLO) 3.35 TeV 3.40 TeV
SSMO (LO) 3.80 TeV 3.80 TeV
SSMS (LO) 3.10 TeV 3.20 TeV
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