Models for neutrino mass with
discrete symmetries

Stefano Morisi

University of Valencia - IFIC/CSIC

i . = = o S I b e e e M ] L E -1 A e e P e e e Fee T
T e e e e s e e e S S T R R L R ST e R S IR T
=B . - - e =y —m— - SR e e = § B Tw TR R oD B ETw oas g
BE e S R . 2 3 S SEnId B.Z 3.3 8 § B D& ORI LB f BE o fiel ;...:"_ . ai-Z g
:_EE-;-_.E?'-_ ] TR F B RNFI EEL S L P racTaer E E T2 S,E § i S s QR EB=TE o %e & l:.?_:-;:‘-
= e . i e
- - e - ot - S e me mm o g - I
K= 5 """‘-?_I. e - - £ s P T - e ———— - ’ s r -
¥ #E - } L 5 N - - = - St T R e Pl g 1 - 'S "’;—-— i -:_:;?_E E"-'
E3Tm F = e - . e e R ~u, T e T R e _.l.-_.-.__'"r . “'*_;'-';'_r'ui- -l..E"fl} -
mE= =1 — ] ) - - h = pur o e im = =
s WL n -‘-H _.& - ] .E o L= __-.*'ﬂ{" - -’ LI m= =
[ [t mp =FTreL S . - = R ot - -
Wees 30 g L, = o o L Wy, oy, i, g q"'._; ..;_I- = -~ Ll i - = 5
g = E - e - T = — . -’ -- ST R R FTEE
=i 843 e bt = TV, XF T — = 3
o 1 —— _— Y e T P s Sow RN - e

Cﬂmcm Specchiulla (Otranto, Lecce, ][ll:a*dl‘y)3 Sepﬂ:em'[l)er 4-11, 2010



TRI-BIMAXIMAL MIXING Harrison, Perkins & Scott
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Different ansatz has been studied: mu-tau, trimaximal,
tetramaximal, symmetric mixing,
hexagon mixing, bimaximal, golden,

quark-lepton complementarity...
Albright,Dueck,Rodejohann 1004.2798



TBM NEUTRINO MASS MATRIX
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DISCRETE GROUPS & TBM

Frampfon and Kephart, PRD&4 (01)
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for a review of the properties of these groups see
Ishimori,Kobayashi,Ohki,Okada, Shimizu,Tanimoto 1003.3552



ORIGIN OF TBM

discrete group
even permutations
four objects

tetrahedron

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

smallest discrete group
with triplet irrep



ORIGIN OF TBM

CHARGED LEPTON NEUTRINO
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ORIGIN OF TBM

CHARGED LEPTON NEUTRINO



A PROTOTYPE AU MODEL (SUSY)

Altarelli, Feruglio NPB741(06)
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A PROTOTYPE AU MODEL (SUSY)
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permutation of mu-tau




A PROTOTYPE AU MODEL (SUSY)

TBM mass matrix
with only two complex parameters



DEVIATION FROM TBM
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Altarelli, Feruglio 1002.0211

In general the three mixing angles receive corrections ->E
of the same order from higher order effects



DEVIATION FROM TBM

solar reactor
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See also Albright, Rodejohann PLB665 (08)



small deviations
of TBM mixing

small corrections to
TBM neutrino mass texture

from Plentinger, Rodejohann PLB625



approximatively - small deviations

TBM neutrino mass texture ? of TBM mixing




a model independent
analysis

King, PLB659 (2008)
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PARAMETRIZE THE DEVIATION OF THE TBM TEXTURE

Abbas, Smirnov 1004.0099
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allowed allowed

-0.10 -0.05 0.00 0.05 -0.06-0.04-0.02 0.00 0.02




excluded

allowed

If reactor angle is small neutrino mass texture can be
very different from TBM (depending from the Dirac phase)



excluded for instance zero
texture

allowed

If reactor angle is small neutrino mass texture can be
very different from TBM (depending from the Dirac phase)
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CONCLUSIONS

* In general small deviations of TBM mixing (within the sensitivity
of future experiments) do not imply TBM neutrino mass matrix

* Neutrino mass texture different from TBM are also interesting,
new approach must be studied

* However discrete non-Abelian flavor symmetries simply give
TBM mixing (or deviation) that is in very good agreement
with data
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