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Fig. 4 The 95 % CL exclusion for WR boson production cross section
times branching fraction, computed as a function of MWR assuming the
right-handed neutrino has half the mass of the WR boson, for the elec-
tron (top) and muon (bottom) channels. The signal cross section PDF
uncertainties (red band surrounding the theoretical WR-boson produc-
tion cross section curve) are included for illustration purposes only

8 Summary

A search for right-handed bosons (WR) and heavy right-
handed neutrinos (Nℓ) in the left-right symmetric extension
of the standard model has been presented. The data sam-
ple is in agreement with expectations from standard model
processes in the µµj j final state. An excess is observed in
the electron channel with a local significance of 2.8σ at
Mee j j ≈ 2.1 TeV. The excess does not appear to be con-
sistent with expectations from left-right symmetric theory.
Considering WR → eNe and WR → µNµ searches sepa-
rately, regions in the (MWR , MNℓ) mass space are excluded
at 95 % confidence level that extend up to MWR < 3.0 TeV
for both channels. Assuming WR → ℓNℓ with degenerate
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Fig. 5 The 95 % CL exclusion region in the (MWR , MNℓ ) plane (top),
and as a function of WR boson mass with MN = 1

2 MWR (bottom)
obtained combining the electron and muon channels. The signal cross
section PDF uncertainties (red band surrounding the theoretical WR-
boson production cross section curve) are included for illustration pur-
poses only. Neutrino masses greater than MWR (yellow shaded region
in the top figure) are not considered in this search

Nℓ mass for ℓ = e, µ, WR boson production is excluded
at 95 % confidence level up to MWR < 3.0 TeV. This
search has significantly extended the exclusion region in
the two-dimensional (MWR , MNℓ) mass plane compared to
previous searches, and for the first time this search has
excluded MWR values beyond the theoretical lower mass limit
of MWR ! 2.5 TeV.
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