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FIG. 6. (Color online) Transverse momentum distributions of the signal, dark line (blue), and of the SM background, light
line (red): upper left panel, lepton distribution; upper right panel the second-leading jet distribution; lower left panel, leading
jet and finally the W gauge boson transverse momentum distribution. These distributions clearly show that the most effective
kinematic cut in order to optimize the statistical significance S is one on the pT of the leading jet (pTj1 ≈ O(200) GeV that will
highly suppress the background while almost will not affect the signal. (d) Transverse pT of the W gauge boson distribution
of our signal pp → U+ j → W+j j superimposed with the standard model Wjj background.
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FIG. 7. (Color Online) Normalized ∆R distributions of signal, dark line (blue), and SM background, light line (red), clearly
show that the two jets are well separated (plot on the left -∆Rjj-) as well as the lepton and the jets (plot on the right -∆Rℓj-).

suppress this excess in the muon channel. As already
mentioned in the introduction we observe that this sig-
nature could also be affected by the production of an
excited neutrino (N = ν∗) in association with the cor-
responding lepton followed by the decay of the heavy

neutrino to a lepton and a gauge boson decaying to two
jets, thus obtaining ℓ/pT jj. The differences in the elec-
tron and muon channels could then be ascribed to a mass
hierarchy between the excited electron and muon heavy
neutrinos.


