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Abstract
We have shown that the traditional Type-1 Seesaw framework can be a promising platform that can accom-

modate all three long-standing problems in Particle physics and cosmology: (a)Neutrino mass, (b) existence of
Dark Matter(DM) and (c) Baryon Asymmetry of the univarse(BAU), where one of the three added right-handed
neutrinos(RHNS) can be identified as freeze-in type of DM, and other two RHNSs are responsible for BAU.

The Model Lagrangian
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Dark matter and non-zero neutrino mass

Lightest RHN, /Ny can be a DM without Z if :

1. If it has no interactions: absolute stability
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2. With interactions :
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Boltzmann Equations
N1 Nl Nl Nl
%% Z N, Ny/3
h N3
WV\< WV\< _h < % Z

{Z (YNz‘ Z <FNZ-%N1:E>) + Z Y;Q<Fx%]\fly>+Y$<Fwi%ngi>},

i=2.3 =7, W v=7h

1/2
dYNl B 2Mpl'z 9,0/

dz  1.66m2 gs

(m%mDm

;
T2

with z = m; /T. Here 'Y = I(N; — [H) + T(N; — [H) = 8M
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Important Results

M;=0.1MeV, m; =1.1x10" 2 eV

O ] - - EECECEELELEELES

— Total |
0.10 -- W decay ]
0.08 -~ 2zdecay /s ;

e -~~~ h decay /'/

O?H O ° 06 N, , N; decay // i
0.04! S s
0.02] e ‘
0.00p— S R

0.5 1 5 10 50 100
p
Z=—
T

DM decay (7, >>> 777):
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e radiative decay of Ny:
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Matter-antimatter asymmetry of the Universe
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Conclusion

e Dominant production generated from gauge boson decays.

e Both (a) Nonthermal production of DM having mass 1 KeV — 1 MeV, (b) its stability is connected to the lightness of
the smallest active neutrino mass uniquely ~ O(10~'2) eV.

e Current BAU result suggests the other two RHN masses ~ O(10°,10'Y) GeV or above if flavored analysis is consid-
ered.

e The proposal is falsifiable if ongoing (or future) experiments such as KATRIN succeeds to probe this mass scale.
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