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Baryon Asymmetry

Neutrinoless Double Beta Decay Experiments 
and

Leptogenesis Scenario of Early Universe

Abstract: Neutrinoless double beta decay (0νββ) takes place only when neutrinos are Majorana neutrinos that have the nature of 
no distinction between particles and their own anti-particles. Majorana neutrino plays important role in the theory called Seesaw 
Mechanism, in which a left-handed Majorana neutrino (LMN) can obtain its mass independently of a right-handed Majorana 
neutrino (RMN). The product of two masses of LMN and RMN is equal to a Dirac particle mass squared. Therefore, when the 
mass of RMN is extremely large, the one of LMN naturally becomes very small. The LMN is considered as known neutrino 
weakly interacting. In the Leptogenesis scenario, heavy RMNs have been produced in early universe. The heavy RMNs can 
asymmetrically decay to leptons over anti-leptons. This is the reason why the present universe is filled with matter without anti-
matter. Observation of 0νββ would be evidence of Seesaw Mechanism and Leptogenesis. The R&D of tracking detectors for 0νββ
are developed at KEK and in Europe under the program of France Japan Particle Physics Laboratory (FJPPL).
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Effective neutrino mass:

Neutrinoless Double Beta Decay (0νββ)
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Leptogenesis
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