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Reminder of type-l seesaw

Ly
In the SM we only have left-handed v L, = y
L
We can just do as for any other SM fermion, | ‘N Complete SM sinalet |
add the right-handed counterpart R ‘L omp 9/ 7
<L DO —-L, Y HN, — —N,MN, + h.c.
L+ v R R 'R
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R. N. Mohapatra & G. Senjanovic, Phys. Rev. Lett (1980) New scale not related to
T. Yanagida, Conf. Proc C7902131 (1979) EW symmetry breaking

M. Gell-Mann et al. Conf. Proc C790927 (1979)
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Freeze-in production: W(Z) & £, (v,) + npy

m=1.1 X 10‘12

Consider the production A. Datta et al., arXiv:2104. 02030
through gauge boson decays
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Neutrino dark matter

Freeze-in production: W(Z) & ¢, (v;) + npy
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Freeze-in production: W(Z) & £, (v,) + npy

Consider the production _—
through gauge boson decays 0 0o ~ 106 —_— 1
| In vacuum 1071
3 g\ 10711
<~ 10713
10—15 .
At 7'~ 100 GeV thermal effects need - m ,
to be taken into account - LSIH OzpM ™ QN(T) aDM [T = WTW]
Le Bellac, Thermal Field Theory (1996) - —

H. Weldon, Phys. Rev. D (1983) : : : : : :
, 0.0 0.5 1.0 1.5 2.0 2.5

Z (W)
;rﬂﬂw%ﬁ% fom ~ O from Z (W) decays\

D. Boyanovsky et al., arXiv:1609.07647
A. Abada, G. Arcadi, G. Piazza, M. Lucente & SRA, arXiv:2308.01341

17



Freeze-in production: Heavy neutrino decay

Consider the production
through n, — h + npy

A. Abada, G. Arcadi, G. Piazza, M. Lucente & SRA, arXiv:2308.01341
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Freeze-in production: Heavy neutrino decay

Consider the production
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Freeze-in production: Heavy neutrino decay

Consider the production
through n, — h + npy

A. Abada, G. Arcadi, G. Piazza, M. Lucente & SRA, arXiv:2308.01341
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o Leptogenesis
Origin of  masses See talk by A. Granell

Seesaw-mechanism

y Sterile v DM

We look for it through its
mixing with SM neutrinos

npM L

Can we produce enough DM only relying on neutrino mixing?
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o Leptogenesis
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Seesaw-mechanism

y Sterile v DM

We look for it through its
mixing with SM neutrinos

npM L

Can we produce enough DM only relying on neutrino mixing?

DW mechanism Freeze-in production
) T~1GeV T ~ 100 GeV

‘Can only produce up to 30% of DM \ Decays involving Z (W) |

do not produce DM

n, — h + Ny Promising production channel!
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To do list

» Account for production at 7 > 160 GeV:2 — 2 processes
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Conclusions
To do list

« Account for production at 7 > 160 GeV:2 — 2 processes

s A 1] channels
m— Only Z (W)
EE R 2 = 2 H(T)

g585

,-—

Type-I
y=3
lRH helicity ]« == my ~ 530 GeV

10°
T = My /T

NOW 2024 26 Salvador Rosauro-Alcaraz



To do list

» Account for production at 7 > 160 GeV:2 — 2 processes

' \
QL LL N

 |nclude other thermal effects

 Phenomenology: if this mechanisms accounts DM, what
are the consequences for flavor probes and EWPO?
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