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• How many neutrinos? Steriles? Modulini?

• q! l? See-saw?

• Mass hierarchy? Degenerate or not?

• Origin of masses and mixings? Symmetries?

• CP
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LSND and MiniBoone consistent in (3+2), (3+2) schemes (new CP phases) 

… but tension between appearance/disappearance expts

3 neutrinos (?) 

Supernovae provide more sensitive test of sterile neutrino components
Raffelt et al, Choubey et al
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Dirac or Majorana?
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• New space dimensions

Closed string  11D propagation 

Graviton, Modulini

Open string

SM states
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Masses and mixings
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Can one have a unified description of quark, charged lepton and neutrinos?

…possible with  “see-saw” plus non Abelian (discrete) family symmetry!

 ???   Decoupling 
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“See-saw” with sequential domination
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Decoupling of !3  contribution to neutrino masses

• (Discrete) Non-Abelian family symmetry
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Masses and mixings

 Degenerate or not?

•

SO(3) family symmetry
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Summary

• Majorana or Dirac - probe of underlying mechanism

• Tri-bi maximal mixing - first indication of discrete non-Abelian symmetry?

• Due to the see-saw mechanism, the quark, charged lepton and neutrino 
masses and mixing angles can be consistent with a similar structure for 
their Dirac mass matrices.
Hints at an underlying (spontaneously broken) family symmetry?   SO(10)XSU(3)?

• Neutrino spectrum

Nearly degenerate, normal hierarchy, inverted hierarchy all possible

• Sum rule tests for various structures




