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Dark Matter evidences
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Dark Matter evidences

 Many indirect evidences of DM
» Constraint the properties of DM

* Only gravitational up to now
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What do we know?

Long lived (Stable)

DM cosmological abundance extracted from
observations

DM is cold ( or warm )

Electrically neutral
DM-DM and DM-SM interactions



Dark matter puzzle




Can we test it directly?
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Higgs portal
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Neutrino mixing
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Tri-Bimaximal and all the models

Predicting zero reactor neutrino
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THANKS DAYA BAY, T2K ...




A4 Symmetry
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A4 spontaneously broken

Z3 in the charged sector  Z2 in the neutrino sector

TBM

Hirsch, Morisi, Peinado and Valle
Phys. Rev. D 82, 116003 (2010)



A4 spontaneously broken

Z3 In the CMged sector Z2 in the neutrino sector
stabilize the DM

TRV

Hirsch, Morisi, Peinado and Valle
Phys. Rev. D 82, 116003 (2010)



The model

SM + 3 Higgs SU(2) doublets , 4 right handed neutrinos

Hirsch, Morisi, Peinado and Valle
Phys. Rev. D 82, 116003 (2010)
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The model

SM + 3 Higgs SU(2) doublets , 4 right handed neutrinos

Hirsch, Morisi, Peinado and Valle
Phys. Rev. D 82, 116003 (2010)
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Neutrinos

Scaling matrix,
Rodejohan and Mohapatra
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Neutrinos

Scaling matrix,
Rodejohan and Mohapatra

I'll come back to this later

mass Hierarchy

0.03 — 0.05 eV }




Neutrinos
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Relevant Diagrams
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Constraints

Relic Density
Collider bounds
EW precision
Vacuum stability
Perturbativity

Boucenna, Hirsch, Morisi, Peinado, Taoso and Valle
JHEP 1105 (2011) 037



Direct detection
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Reactor mixing angle
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Reactor mixing angle

Framoton and Kephart, PRD6 (01)
orcler 0roups
b N ET
B Di, Q=0
0 [y
|/ J‘}ﬁ~ o .
= Meloni, Morisi, Peinado didn't
14 [ send to publication
15 Ds. Gs. 22 % Dr. Za 1.0 (too boring) :(
E Dy, 75 % Dy
20 Do, Qo
2 Dy
M Dyo,Qua,Zy % Dy, By x Qg 2y X T, 25 x Dy, Zy % Q, 24 X Dg, §
2 Dy
28 Dy, Qu
30 Dys, Dy x 2y, Dy x Z




P
sin® Boq

Reactor mixing angle

.65
.60
.55
.50}
.45

.40

In this kind of models, not only with A4 but
D4 and even S3 the prediction is zero

reactor mixing angle ....

We did a first attempt before T2K and
found a correlation among the mixing

angles

10-7 10°% 10°® 10% 102 10°
sin’ B3

|mee| [€V]

Meloni, Morisi, Peinado
arXiv:1011.1371
Phys.Lett. B697 (2011) 339-342

GERDA-I/NEXT

I
[
I
|
I
I

Majorana/GERDA-II/CUORE

N

T T T TR

102 10-1

Im,,| [eV]

103



Reactor mixing angle

In this kind of models, not only with A4 but
D4 and even S3 the prediction is zero
reactor mixing angle ....

Meloni, Morisi, Peinado
Phys.Lett. B703 (2011) 281-287

We did a first attempt much before T2K
and found a correlation among the mixing
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Reactor mixing angle

Hamada, et. al. Arxiv:1405.3592

Revisiting Discrete Dark Matter Model:
2 # ( and vp Dark Matter

Radiative corrections to neutrino masses, soft A4
breaking in the potential and extra right-handed
neutrinos



The model for reactor mixing angle

Peinado, in progress...
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At the see-saw scale
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Neutrino masses
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See talk by Ludl



Normal spectrum

Normal Hierarchy
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Normal spectrum

Normal Hierarchy
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Inverted spectrum

Inverted Hierarchy

0.65L
0.60
055}
S
= 050¢
@ i
0.45¢
0.40

0.05 0.10 0.15 0.20 0.25
2 m, [eV]

1072 1071 1
m, (eV)



Inverted spectrum

Inverted Hierarchy
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Conclusions |

‘It is interesting to find models where
connections among phenomenas

A flavor symmetry can account for the

DM stability and at the same time
for the neutrino masses and mixings

‘Is it possible to connect also the BAU?




Thank you very
much for your
attention
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