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The 1937 Proposal of the Majorana Fermion

A symmetric theory of electrons and positrons

Neutrino!!!



Majorana Fermion Candidates
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vSupersymmetric Models: neutralinos
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vSupersymmetric Models: neutralinos



Heavy Neutral Leptons (HNLs)



neutrinoless double beta decay

1939.10



“neutrinoless double beta decay” at the LHC
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Distinguishing Dirac vs. Majorana by Distributions

“The absence of forward–backward asymmetry is one possible 
signature for the production of Majorana particles…”



Distinguishing Dirac vs. Majorana HNLs at Muon Colliders



HNLs at Muon Colliders
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Rapidity of HNLs at Muon Colliders
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Advance of Rapidity: Correlation with Mass
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Advance of Rapidity: Signal Discrimination



Discovery and Discrimination Reach at Muon Colliders



Conclusion

v At the muon collider, the rapidity distribution of reconstructed 𝑁 serves as a

clear discriminator of its nature

One peak: Dirac fermion Two peaks: Majorana fermion

v At the muon collider, Dirac/Majorana nature of can be efficiently determined

once it is confirmed
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