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Baryon asymmetry of the universe (BAU)
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Leptogenesis via scalar decay
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We have considered resonant leptogenesis for this work!
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Boltzmann equations
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Inflationary Gravitational wave (GW)
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Intermediate matter domination

massive RH neutrinos Leptogenesis
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Inflationary Gravitational wave (GW)
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Classification of scenarios
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Classification of scenarios : Case (a)

Instantaneous
RHN decay
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Case (a) : Instantaneous RHN decay
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Case (a) : Gravitational wave spectrum
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Case (a) : Gravitational wave spectrum

Dilution Factor from Entropy injection
Planck 2018
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Classification of scenarios :

Case (b)
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Case (b) : RHN domination
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Case (b) : GW spectrum

Planck 2018
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Classification of scenarios : Case (c)
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Classification of scenarios : Case (¢)
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Two step entropy injection
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Two step entropy injection

4
10 BBX
Planck 2018 Planck 2018

MBNG  CMB-SL CMB Bharat / [ _ HENG  CMB-S4, CMB Bharat
| CMB-HD / : - CMB-HD

1

|
|
T, = 10° GeV |
My =10" GeV L1 My = 100 GeV !
Ty = 10% GeV

|
|
J




Signal to Noise ratio (SNR)
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Non-Thermal Leptogenesis:
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Thermal Leptogenesis:
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Result :
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Conclusion

The overall SNR is larger for a larger spectral index nyp.

For vanishing Yukawa coupling yr, we obtain non-thermal leptogenesis
which can be probed in future GW experiments such as U-DECIGO, BBO
etc.

Thermal leptogenesis with two-step entropy injection is possible with a
non-zero yr. We propose the two-step entropy injection transfer function.
Such two step will be detected in U-DECIGO, BBO, u—ARES etc. for
nr = 0 and LISA, ET and CE as well for np = 0.5.

o If T, < Ty, then lower values of M; and K reduce SNR and therefore

challenging to test for all experiments.

If Ty < Ty, in the non-thermal scenario, a lower 7T, value decreases the
SNR and frequency of suppression fg,, making it more difficult to observe.

A higher M, means larger entropy injection which decreases the overall
SNR values for all experiments

In Case (a), where RHNs decay instantaneously after production from
¢ decay, the leptogenesis scale is ~ T} which means GW experiments
can probe leptogenesis even for strong washout K > 1 where RHNs do
not dominate the energy budget of the Universe. This is unlike thermal
leptogenesis where the RHN domination criterion K < 10~% must be
satisfied for GW sensitivity.
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