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Discrete Dark Matter Model: [M. Hirsch, et al. ‘10] 

Non-Abelian discrete flavour symmetry breaking  into one of 
its subgroups, by means of EWSB, accounts for the neutrino 
masses and mixing and dark matter stability. 

A4 DDM models: [M. Hirsch et al. 10’, D. Meloni, et al. ‘10] Charged leptons 
diagonal. Light neutrino masses and mixings via type I Seesaw. 
DM Candidate. 

Interesting DM phenomenology [M. S Boucena, et al. ’11].
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The Z2 effective potential (at the EW Scale):
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Mixing between: 
h, η1 (Z2 even) 
η2, η3 (Z2 odd)



Scalar mass spectrum
The Model
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DM Phenomenology

Low mass region (Mη2 < MW)[M. S. Boucenna et al.’11]: 
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Conclusions
• Interesting Neutrino and DM phenomenology arises from 

an A4 flavour symmetric model, broken by a flavon φ into a 
Z2. 

• Three RH neutrinos (Z2 even) are responsible for giving 
mass to the light neutrino (via type I seesaw). 

• Light neutrino mass and mixing in agreement with the 
experimental data and both neutrino mass orderings (NO, 
IO).  

• Correlation between θ23 and the sum of the lightest neutrino 
masses is obtained. 

• Lower bound for neutrinoless double beta decay effective 
mass, |mee|. 

• DM (relic density) constrains parameter region. But more 
statistic is needed.



Dziękuję.
/dʑ͡ɛŋˈku.jɛ/

(Thank you.)



Backup
Flavour Symmetry Breaking of A4 into Z2  by 
choosing the vev alignments:  

The Majorana neutrino mass matrix: 
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Backup
The Dirac Neutrino mass matrix: 

Model A 

Model B
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Backup
• Light neutrinos get Majorana masses (type I see-

saw),  

Model A 

    where
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Backup
• Model B 

      where  

• These mass matrices has the two zero textures: B3 for 
model A and B4 for model B.
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Backup
Model B (Two zero texture B4) 

Forero, et al.
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1𝜎 band IH

1𝜎 band NH


