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Schechter & JV PRD22 (1980) 2227 & PDG
   
Rodejohann, JV  Phys.Rev. D84 (2011) 073011 

NEUTRINO MIXING NEUTRINO MIXING && OSCILLATIONS OSCILLATIONS

http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
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Great achievement but

Q1-Why mass scale so different from charged fermions?
          Because of LNV,  e.g. seesaw

Q2-Why mixing so different from CKM?
        Because of some flavor symmetry, e.g. A4

neutrinos as gateways to new physics
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 Gellman Ramond Slansky 80
 Glashow, Yanagida 79
 Mohapatra Senjanovic 80
 Lazarides Shafi Weterrich 81
 Schechter-Valle, 80 & 82
 
 

fermion exchange
TYPE I 

Scalar-exchange 
TYPE II

origin of neutrino mass and seesaw

Number & properties of messengers

SCALE

MECHANISM

FLAVOR  STRUCTURE
LOW-SCALE SEESAW     

Mohapatra-Valle 86
Akhmedov et al PRD53 (1996) 2752 
Malinsky et al PRL95(2005)161801 
Bazzocchi et al,  PRD81 (2010) 051701

http://prd.aps.org/abstract/PRD/v22/i9/p2227_1
http://prd.aps.org/abstract/PRD/v25/i3/p774_1
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CHARGED LEPTONS

Sectors are separatedSectors are separated
by an extra Abelian Znby an extra Abelian Zn

A4

FLAVOR
SYMMETRY

Nilles, Morisi, 
JV 
Z. fur Phys, 2012

 arXiv:1305.6774

http://arxiv.org/abs/arXiv:1305.6774
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CHARGED LEPTONS

Sectors are separatedSectors are separated
by an extra Abelian Znby an extra Abelian Zn

A4

FLAVOR
SYMMETRY

 arXiv:1305.6774

PREDICTION

http://arxiv.org/abs/arXiv:1305.6774
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and large scale structure 
in the Universe … 
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Thank you ... 

Thank you Ernest !! 
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