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Cosmology & Astronomy :
.- 04% Ordinary Matter |
... 23% Dark Matter s ]
-« 13% Dark Energy
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We know that a DM particle must be :
... Neutral
... Cold
.-« “Non-interactingish”

... Long lived ... Stable

Bertone et. al. 040417, phys.Rept. 405 (2005) 279-390
Taoso et. al. 0711.4996, scar 0803 (2008) 022



Neutrinos are massive & show mixing
patterns, we need :

.= New Particles

-« New Symmetry
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Dark Matter & Neutrino Masses :
.-« Well established

..« Need BSM mechanisms

Can we build a model
unifying them in a somehow minimal

way ?



DM Stability

Common ways to stabilize DM :
.. discrete Zzof gauged U(1)B L(R parity, GUT)
.. accidentally (minimal DM, hidden vector DM)

.. from gauged symmetries

-= “hands”

T.Hambye 1012.4587
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Adis:

.. Group of even perms. of 4 objects

.. Non-Abelian

.. Discrete (No Goldstones/Gauge bosons)
.. Minimal (3D irrep. , TBM)

.. Has Z2 & Z3 as subgroups !




A4 Spontaneously 75
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The Model :
- SM

-« * 3 SU(2) doublets + (3+1) right handed neutrinos
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The Model :
- SM
-« + 3 SU(2) doublets + (3+1) right handed neutrinos
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i ’X>< lf”:_li ..- Diagonal charged leptons, Quarks
AORY B \, are A4 blind.
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Neutrino phenomenology
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.. Z2 residual symmetry

Dark Matter Stability§ +—




V =pon'n+pz H H
HTH]? + Xa[nTn]3+
00l i)

+A1
+Aa
1%
+As

+X6([177)

+ A7
+ AR
+ Ao

7Tyl

n]

1 [mmlir + Aar [T Tl [mml e
1l
3, [n'n]a, + h.c.)

i”?T 7?] 31 [7?1- 7?] 32
.T?T T?T ]3 1 [777?] 32

nin]y [HTH]
+Mo[nT H|[Hn)

n'nt|WHH + h.c.)

+A12([n'n's, [nH] + h.c.)

—|—)\13(
‘|—)t14(
—|—)\15(

0T, [nH] + h.c.)
:??J‘??]SIT?fH + h.c.)
n'n)a,n"H + h.c.)



.. Relevant Diagrams
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Constraints :
.= Relic density
.. Collider bounds
.. EW precision tests
.. Vacuum stability

.. Perturbativity
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== INdirect Detection

FERMI, Isotropic Diffuse
G-ray emission.

FERMI, DRACO Dsph.

Projected 5 years
sensitivity from
measurements of the
IDGE



10—38

10727 XENON

DAMA 1040

SI [cmA2]

sigma

10~

10—45

COGENT 10-46

CDMS

10_48 b L h-i | 1

102
DM Mass [GeV]
== Direct Detection



The Model offers a stable DM candidate due to a
residual symmetry arising from a discrete non-Abelian
flavor symmetry.

.. It is consistent with Neutrino Phenomenology

.. Predicts IH & vanishing theta13 °

13 = 0
.- We found Regions compatible with Cosmology

.. Direct detection possibilities.

== 12K — Meloni, Morisi, Peinado, 1011.1371, Pnays.Lett. B697 (2011) 339-342






Irrep: three singlets 1, 1°, 17 and one triplet 3

smallest discrete group
with triplet irrep

'x1=1"1x1"=1,1"x1" =1 etc.

IX3=14+1"+1"+3+ 3



A4 Symmetry

.. The Generators are :

S and T Q2 _ T3 _

1. 1, 1" and 3

1 S=1)
7 S—1|7T=
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