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The Flavor Problem:
-why fermion mass hierarchies?
-why flavor eigenstates are mixed?
-why quarks and leptons mixing are so different?

‘ Is There some symmetry Gf Between families?

Neutrino physics is one of the most important source

of new physics beyond the standard model

Here we iry to give some hints on G f by means of
the peculiar neutrino mixing: Tri-Bimaximal Mixing




Tri-Bimaximal lepton Mixing (TBM)
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Tri-Bimaximal lepton Mixing (TBM)
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Tribimaximal and neutrino mass matrix

Let us assume charged lepton diagonal and:

r(l1+a) y(1+a) y(1+a)
My=|y(l+a) z+ay y+azx i
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Tribimaximal and neutrino mass matrix

charged lepton assumed diagonal

r(l1+a) y(1+a) y(1+a)
My=|y(l+a) z+ay y+azx
yl+a) y+ar z+ay
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Tribimaximal and neutrino mass matrix

charged lepton assumed diagonal

(14 a) y(l -I—{:e)

My=|y(l+a) z+ay y+azx
yl+a) y+ar z+ay
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We have a further relation
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Mass spectrum = |z/*(1 + 2|a|cos d; + |af*)
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An A4 readlization of Tri-Bimaximal l
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An A4 redlization of Tri-Bimaximal |
lsomorphic to group of
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Charged lepton sector

a~y,(h)
a+b+c 0 0 , 1<hx
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Neutrino sector

At tree level we have only TYPE-Il seesaw contribution
A~ 1 Higgs triplet
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Two degenerate eigenstates

Diagonalizing matrix noft fixed



We infroduce
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Wave function renormalization

r; 3 ; VL

M, =M?+RM? + M’R"

Type-lll seesaw
Foot et al,ZPC44

I BN BN BN BN B .
-
#]

I BN BN BN BN B .

L If Z , Is exact <n0>:O Only wave func renor
Ex0 = lesémZZ;émZ3




M ~

\%

A0 0

0 B C
0 C B

with

= U MU,

U:)M,...Z Diag

diagonalized
by TBM

M =

M, = M?+ RM? + M°R"

For example /

(E[}U\\
00 2

\0 2 0/

N

(6, 0 0)
R=1] 0 & &
\ 0 &5 & /




LHC TEST

Higgs triplet
APy BrlAT e e)=BrAT o
ZBI’(A++—>T+T+) .
with
Br(A" = 1" )=0

|

From kinetic term

>DX

Fm,<1TeV m ¥ ¥ produced
Bajc et al,PRD76, Franceschini et al, PRD78

Br(eu)~Br(et),Br(up)=~Br(tT)
Br(ee)~Br(uu)+Br(ut)-Br(er)




Cold Dark Matter Candidate (work in progress)

0
* 2" Stable if My<mMm o and could be DM

0
* 1 Stableif m ,<Mm; and could be DM
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Conclusions

We have studied a model for Tri-Bimaximal

Few scalar Higgs doublets and one triplet

Softly broken A4 by triplet-fermion mass ferm

Testable af LHC if m,<1TeV

Scalar doublet as Dark Matter candidate...
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