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The analysis in a nutshell [1]

From the theoretical point of view...

•Many extensions of the SM predict the

existence of additional charged vec-

tor bosons, often called W’ bosons:
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• If they show up at the TeV

scale, the increase in cross sec-

tion at 13 TeV makes the

analysis already sensitive

with the first inverse fem-

tobarn of collected colli-

sions.

• In absence of excess, results

interpreted as upper limits in

the SSM ( Sequential Standard

Model W’ ).

From an experimental point of view...

•Experimentally it is an ex-

tremely clean signature

with just a very high pT lep-

ton recoiling against ”nothing”

(
−→
E

miss

T ).

•At high mass, the
−→
E

miss

T is bal-

anced with the lepton ”itself”,
−→
E

miss

T ∼ −−→p l
T .

•At the TeV scale, it is essen-

tially a background ”free”

search.

Analysis Strategy: Optimized for High pT Leptons

Electrons

•Dedicated High ET identification.

•Electron ET > 130 GeV.

• |η| < 1.4442 or 1.566 < |η|< 2.5.

Muons

•Dedicated High pT identification.

•Muon pT > 53 GeV.

• |η| < 2.0.

Common to both channels

Balanced kinematics: ∆φ(−→p l
T ,
−→
E

miss

T ) > 2.5 and 0.4 < plT
Emiss
T

< 1.5.

Veto events with an additional second lepton.

Main backgrounds

Dominant irreducible background is SM high mass off-shell W → lν.

Discriminant: Transverse mass, MT

MT =

√
2plTE

miss
T (1− cos[∆φ(−→p lT ,

−→
E
miss
T )]).

Electron analysis

•Electron energy measure-
ment driven by calorime-
ter.

•Dominant systematics
concern the modelling of the
W background: PDF uncer-
tainties and higher order
corrections.

MT [GeV] >1000 >1500

Data 11 1
SM 14.3±1.2 1.9±0.2

Highest event at
MT = 2 TeV.

[1] CMS Collaboration, Search for SSM W’ production, in the lepton+MET

final state at a center-of-mass energy of 13 TeV, CMS-PAS-EXO-15-006.

Muon analysis
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Systematic uncertainty band

• Improved muon resolution at
high pT achieved combining
tracker and muon detec-
tors information.

•Main systematics are
muon scale and reso-
lution that rely on a good
detector alignment.

MT [GeV] >1000 >1500

Data 10 0
SM 13.0± 1.2 1.8±0.3

Highest event at
MT = 1.3 TeV.

Results:
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Conclusions

•No presence of
new physics has
been found (yet)
in any of the two
channels.

•When combined, the
limits on the mass ex-
clusion extend up
to 4.4 TeV (ex-
pected: 4.2 TeV).

•These values signifi-
cantly improve the
results obtained
with Run I data.

The SSM W’ it is a carbon copy

of the SM W allowing a tb de-

cay but WZ and WH supressed.

Dealing
with

the

highest pT leptons

in CMS!!!.

Acce
ptance

x effi-

cien
cy
∼ 75%

for

W
′ → lν of 3 TeV.

L = 2.2 fb
−1 of pp

collisi
on at 13 TeV.


