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● Leptogenesis, seesaw I mechanism requires lepton number violation

● Generated by spontaneous lepton number breaking

● Lepton number breaking in singlet majoron model

● Vanilla leptogenesis influences symmetry breaking scale, reheating 
temperature

● Influences cosmological Majoron production

● Different cosmological constraints on Majoron
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● Lepton number violation
● Majorana mass for N
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● Explicit U(1)L breaking

Φ=
( f +S )

√2
e
i a
f Majoron θ=

a
f

δV=ma
2 f 2(1−cos (θ))

Majoron Mass

δV (θ)

θ
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[J. Heeck, 
H. Patel, 2019]

 ma< MeV: a→νν , γ γ dominant →Majorons stable
    ma> MeV:a→ f̄ f dominant→Majorons unstable

●  Natural separation between sub and super MeV
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Post Inflationary

[Batell, Dasgupta, SD, Ghalsasi, 2026]

●                       ruled out from  
Thermal overproduction

● Constraints from current and 
future GW experiments
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