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DM evidences
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Neutrino mass models

Neutrinos are massless in the SM

FORERO-TORTOLA-VALLE
Phys. Rev. D 86, 073012 (2012)
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dirac mass term require a very small yukawa...

¢,small masses = new physics?



Neutrino mass models

Effective dim 5 operator:Weinberg Operator  (Q;;) = % L 3L,

where L; = (Ve.€), (Vy, ), (v, T);

Field = Spin = SU(2) Y

Type 1 N 1/2 1 0

Type 2 A 0 3 -2

Type 3 2 1/2 3 0
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Neutrino mass models
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Neutrino mass models

Effective dim 5 operator:Weinberg Operator  (0,;) = —Lf, ¢*¢'L;,

A
where L; = (Ve.€), (Vy, ), (v, T);
Field = Spin  SU(2) Y
Typel N 1/2 1 0
Type 2 A 0 3 -2
Type3 = 1/2 3 0

It was then realised that based on the same matter content, neutrino
masses could arise at loop level, providing an interesting link
between Dark Matter and Neutrino masses generating mechanism.



Neutrino mass models

As an example, Radiative Type 1
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Neutrino mass models

And Radiative Type 3 case
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Neutrino mass models

/ (h) OB Dark Matter:
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We would like to join de advantatges of both scenario:

->Light DM for the singlet
->Rich phenomenology



The Model
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The Model

(Co-)Annihilation diagrams
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The Model

Charged co-Annihilation diagrams
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The Model

Direct detection

N M/ AZ A : N
Vo= —misle+minn+ S (6f0) + 2 (ntn) + s (o10)

5 2 M
+ A\ (qéTn) (an_ﬁ)) + % (qﬁTn) + h.c. — TQT?“ (QTQ) ,

+ \lfeTr (QTQ) + A2 (TT(QTQ))Q N )QTT((QTQ)Q)

+ (,.u,znTQn -+ h,.c.) -+ )\??}Tn Tr (QTQ) + A (?}TQ) (QT?}) :




The Model

Spin independent cross section

Palacio, Rojas, Valle (2013)
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Conclusions

Dark Matter and neutrino oscillations are the most robust
evidence of physics beyond de Standard Model

We linked both phenomenas in this model: Neutrino mass-
generating mechanism also stabilizes the Dark Matter.

The mixture scenario, Q, gain the nice thinks of both pure
Models: light DM with a rich phenomenology

The same mechanism that produces the fermion mixing also
predicts a high interaction with quarks



Conclusions

Dark Matter and neutrino oscillations are the most robust
evidence of physics beyond de Standard Model

We linked both phenomenas in this model: Neutrino mass-
generating mechanism also stabilizes the Dark Matter.

The mixture scenario, Q, gain the nice thinks of both pure
Models: light DM with a rich phenomenology

The same mechanism that produces the fermion mixing also
predicts a high interaction with quarks

Thanks
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We used micrOMEGASs to do a parameter scan
G. Bélanger, F. Boudjema, A. Pukhov, A. Semenov, arXiv:1305.0237 [hep-ph]

Constraints: - Q is an triplet of SU(2)

ﬂfn = ‘[2—}1 / ’U% + T,TE—E. ) VQ< 7G€V

- searches of new physics

Parameter Range
My (GeV) 1 — 10°
My, (GeV) 100 — 10°
my+ (GeV) 100 — 10°
mpo (GeV) 1 -10°
My (GeV) 100 — 104
I\ 1051
Y| 10~




Scalar sector
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Scalar sector
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The Model
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Scan constrains

0
T

Hirsch, Linerce, Morisi, Palacio, Rojas, Valle {2013)

| R
- L T

3

Dark Matter mass [GeV]

10

v

oL !
=y -"lq",

E".'ﬂ-."-"

12

gouBpUNGE ONAY




Scan constrains
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