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Motivakion
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Firsk order Phase Eransikiown:

: Common origin |
Leptogenesis

Firsk order
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* As the Universe cools down, the scalar field went from symmetric phase
to broken phase,

V(e ,T)

* The vacuum expectation value (vev) of the scalar field is the orcler parameter.
* In first order phase transition (FOPT), the vev of the scalar field changes
ciis«ton&v\uousij.

* The minima become degenerate at critical temperature.
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Conformal Scotogenic Model

Lep&om&c Yukawa interaction: £ - %Yi’jSNiNj—l— (Y; LifiN; + h.c.)
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The rate of tunneling per unit volume:
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Stochastic Gravitational Waves:
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Leptogenesis:
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Leptogenesis:

¢ For the leptogenesis we follow Iason Baldes eb. allPhys. Rev. D104,

115029, 20211 and Arnab Dasqupta et. al [Phys. Rev. D 106, 075027, 2022]
Le., the mass—gain mechanism,

e The Lorentz boost of the bubble wall should be more than the

Lorentz factor of the particle in the plasma frame.
M N
Iy
final baryonic asymmetry:

T, \°
YB = €eNKsph YN ( )

Yw = YN ™~

IRy

A large abundance of RHN i btrue vacuum inside the bubble
sufficient for generating the required lepton asymmetry without
washout or Boltzmann suppression.
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Darke Matter: |
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LIGO-VIRGO constraints at high scale (arxivi2304.055%%):
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Dark Matter and Leptogenesis senarios:
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Dark Matter and Leptogenesis senarios:
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Dark Matker and Lepﬁogémasm senarios:
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Conclusiown:

e We have studied the possibit&v of qebting dark wmatter and low scale leptogenesis
from a supercooled first order phase transition driven bv a singlet scalar around
TeV scale.

o The right handed neutrinos res[zwmsibi.e for qgenerating lepton asymmelry via decay
and dark matter acquire masses by crossing the relativistic bubble walls which arise
as a result of the FOPT.

¢ This also leads to a large abundance of RHN in true vacuum inside the bubble
sufficient for qgenerating the required lepton  asymmetry without washout or
Boltzmann suppression.,

° Due to the high scale nature of the FOPT, the DM is favourably in the non-thermal or
FIMP ballpari.

o The combined criteria of successful leptogenesis and DM relic constrain the model
parameter space as well as the mass spectrum of BSM particles and also some points
are disfavored from LIGO-VIRGO run 3,
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RGE

Vb — ‘/tree + VCW;

= s(0G ()"

where t = log(¢/u) with i = M being the scale of renormalisation. G(t) is given by
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Action calculakion
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