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Field Content

Field | Generations | SU(2), | U(1)y | U(1)p
URe 2 1 0 1
Y11 1 1 0 —-10
YR1 1 1 0 -9
(P 3 1 0 6
YR2 3 1 0 5
H 1 2 1/2 0

S 1 1 0 1

n 1 2 1/2 6

) 1 1 0 6
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Dark Matter Conversion

Figure:
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Boltzmann equations

For such scenerio, the Boltzmann equations decouple each other, therefore:

dn 1100, 2 -2 w1 (2 oM

7:—0"/ (nl—nl)—o'v <n1—nlnz>—3Hnl
n 2200/ 2 -2 122 (2 275

4 = O (n; —n3) — oy, <n2 - nznl) — 3Hn;

However, we have the constraint:

Qotal = Q1 + Q2
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Neutrino masses
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Lagrangian for neutrino masses

The relevant Yukawa terms for neutrino masses are:
— L = yst12¥raS + yLe*ijalpoiz + yrSvo
We consider the scalar potential on our model:
V = 12, H, — %Ale"beCdIZIaHbIZICHd 25 - %)\2\5\4 — Age® i, Hy|S|2
+ mpeijanp — %wbe“’ﬁanbﬁcnd — AseeiamyHe Hy — AoePeiaHy Heng
= A7e®Tianp|S |2 — mi|of* - %As|¢|4 = Age® Hy Hp| @1 — A1o| S @2 — Aa1e®7lans | O
— pse®ijaHp®
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Neutrino mass matrix

The Neutrino mass matrix:

sin(6) cos(0) m? m? mg m>
M) as = N 1 In 1| 2 In 2
( ) 3 16772\f ZYL k}/R,Bk [mgl — M/% M,f I\/12 M/%

| can rewrite the neutrino mass matrix as:

(My)ap = YiakYrpkfe
k

sin(#) cos(0) m2, m2 m, ms,
fk pr— Mk 2 2 |n 2 - 42 I 2 Pl
16722 m2 — M2\ M2 M2\ M2
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Parametrization

The parameters:

yr12 =my2(Us2yi13yi2e — Usayiioyize — Usoyiasyise + Urayisy + Unyiiayiss
— Ur2y122y133) [fl (YL13yL22y131 — YL13Yi21yi32 — Yi12Yi31Y132 + YL11YE32
Fyiayia1yiss — yoyieeyiss)

yr13 =my3(Ussyr1ayize — Ussyriayise — Unsyiiayise + Urayisy + Unsyiiayiss
— Usoyiooyi33) [A(yLisyiooyist — yi13yie1yise — Yiieyisiyise + Yiiiyis
+yLeyia1yiss — yiiyeeeyias))
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Parametrization |l

yro2 =my2(Us2yi13yio1r — Uzyi1zyisr — Usayriiyise + Unayisiyise + Uxayiiiyiss
— Unayioryiss)[fo(—yiisyio1yise + yiiayio1yise + yiieyisiyise — Yiiiyis
— Yioyia1yiss + yuiyieeyiss)

yro3 =my3(Ussyr1zyior — Uzsyrizyisr — Ussyriyise + Uisyisiyise + Uasyiiiyiss
— Ussyioryiss)[fo(—yiisyizoyian + yi1yio1yise + yiieyisiyise — Yiiiyis
— Yioyia1yiss + yiiyieeyiss)]
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Parametrization |l

yr32 =my2(Usayrioyio1 — Usayriiyios — Unoyriayist + Urayioayist + Usayiiiyise
— Un2yi21y132))[3(Ye13yro2yi31 — yii3yie1yis2 — yuizyisiyis2 + YL11YE32
+ yioyi21yi3s — yiiyizayiss))

yr33 =my3(Ussyrioyio1 — Ussyriiyios — Uasyriayist + Urayioayist + Ussyriiyise
— Uisyio1y132)[3(ye1syro2yis1 — yiisyiaiyise — yrizyisiyis2 + }/L11yL232
+ yi1oyie1yiss — yinyieeyiss)]
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Conclusions
°

Conclusions

We propose a model with a multicomponent and multiflavor dark matter which allows
the realization of an effective operator for Dirac neutrino masses. Furthermore, it has
an extra Abelian gauge symmetry that is spontaneously broken and generates masses
for particles in the dark sector and it is responsible for the stablity of dark matter
candidates. We explore the parameter space of the model and we analyze the impact
of the constraint of the relic abundance of the candidates of dark matter.

Suarez Roldan UdeA
COMHEP 2022




	Motivation
	Model
	Neutrino masses
	Parameter Space
	Conclusions

