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A possibility of a very clean signature for the production of Wg* is pointed out. If the
right-handed neutrino is lighter than Wy*, left-right symmetric gauge theory predicts
the decay Wxr*—u*u* + 2 hadronic jets, with the branching ratio ~3%. The lack of neu-
trinos in the final state and the absence of a sizable background make Wg* rather easy to
detect (if it exists). Detailed predictions regarding the production and decay rates of
Wg* are presented.

PACS numbers: 14.80.Er, 12.10.Ck, 13.85.Qk, 14.60.Gh

We would like to thank ... Larry Trueman for getting us involved with the physics
study for the future CBA at the Brookhaven National Laboratory that led to this work.



Inverse process of the neutrinoless double beta decay at very high energy.
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Figure 1. The KS process, for (a) the my,, > mny, case and (b) the my, > my, case.

e Fully reconstructed kinematics w/o g
e Majorana rules Tao Han et al., Phys. Rev. Lett. 97, (2006)
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Search for heavy Majorana or Dirac neutrinos and
right-handed W gauge bosons in final states with two
charged leptons and two jets at /s = 13 TeV with
the ATLAS detector
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The ATLAS collaboration

E-mail: atlas.publications@cern.ch

ABSTRACT: A search for heavy right-handed Majorana or Dirac neutrinos Ny and heavy
right-handed gauge bosons Wx is performed in events with a pair of energetic electrons
or muons, with the same or opposite electric charge, and two energetic jets. The events
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For the opposite sign process ud — Wy, — e~ N plus N — e*jj
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if we look at the same sign process, ud - W5 — e N plus N — e 5y,
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Helicity Method a |la Barger et el.

The overall amplitude accounting both the production and the decay is

Myaz = (- d*R)(N + M) (" Rpy - -)
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decay prod.
> IMPEyiae =Tr(---psy’R x Ny*Rdo -+ d "R x Ny Rp,---) .
> IMypap = §Tr (¥ N Rp, ------pg7y°R) Tr (T Ny*Rda------d7"R) .
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P — PN — NPAM NAP _ jPINE
tensor matrix I'; = ﬁam V" N =g" N — NPT+ NP —ie VeV -
Oon N = L(=NP" + NyP) — emNeyery, .

After some algebra, we obtain the correlated probability,

12P-ND-N+(2P-ND-N—-2N-NP-D)] .

The same i‘esult applies for (V — A)?.
S MIF ap=P-ND-N—IN-NP-D.

Z |M|?V:tA)®(Vq:A) - +%M§,’P -D.

/d(PS)Z |M|?ViA)®(V:FA) = /d(PS)Z|M|?ViA)2 .
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Conclusion

Lepton Number Violation and Majorana Heavy Neutrino at Colliders has
outstanding signal.

Charge-conjugated channels (OS/SS) have the same rate when the decay PS
integrated.

But they have different event distributions, which provide good test of Majorana
Feynman rules.



V. Barger (1974 IHEP, London)
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As a parting comment, Figure 34
illustrates the real art of
phenomenology. Theoretical
interpretations at times depend
on how the data are plotted.
Unfortunately more than one
interpretation is sometimes
possible as is the case here.
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Figure 34: The art of phenomenology.



