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1 TextureZeros. Neutrino Mass

Neutrino Experiments suggest Bi-Large Mixings
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Texture Zeros



“ Texture zeros”

An empirical relation

R.J. Oakes, PLB29 (1969) 683



Textures of Two Zeros in Neutrino

Frampton, Glashow, Marfatia, PLB536(2002)79
Xing, .......

7 textures among 6C2=15 textures are consistent with experiments
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X non-zero entry

9-14 = 5 parameters
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Why does A1, A2 give two large mixingsand small Ue3?




Since we have only 5 parameters, we get testablerelation

1
[Ue?)! — 5 tan 2912 tan 923\/Ry COS 2912, p = Amgun/&mgtm



2 Seesaw Enhancement of Bi-LargeMixing
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Suppose: Zeros come from zeros in Dirac mass
matrix and Right-handed Majorana mass matrix
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MR is fixed Mp is\given
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Seesaw Enhancement

Even if small flavor mixing in mp and MR,

could has large mixings
Smirnov, PRD48(1993)3264; Tanimoto, PEB345(1995)477

In the framework of
Seesaw Enhancement Textures ar e easily obtained.
Typical Exampleis
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U —> ey suppression and 1 CP violating phase
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Thereareother 6 setsof Mr and MDb



U — €y Processin SUSY
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Bi-L arge Mixing gives L arge Branching Ratio'in general

Va % A Pal Va % A Ve % N Pa
(mpmpy)2; =0, (mpmyp)3;(mpmyy)23 =0

n+42
N 0 Physicsin L eft-handed
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3 Thermal Leptogenesis
Majorana MassTerm |AL| = 2
CP Violation
Out of Equilibrium Decay of NR

18
9 parametersareintegrated out in M\,

It isdifficult to discussthe link between the lepton asymme
and low energy CP violation JCP in general.



However, Zerosin the mass matrices
reduce the number of parameters.
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where x; = M7/M7
Physicsin Right-handed sector: Me independent
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Through (B+L)-violating sphaleron processes
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| sour textures consistent with GUT modd?
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Puttingy = n/2 , m= n+2, IMb becomes symmetric matrix.

L et usdiscuss
SO(10) model with texture Zeros



4 SO(10) Model and Discussions

M. Bando and M.Obara, Prog. Theot. Phys. 109 (2003) 995
M. Bando, S. Kaneko, M. Obara, M. Tanimato, Phys.Lett. B580 (2004) 229

Down-type sector

0 10 0 -
Georgi-Jarlskog
Mp.M;; | 10 126 10 j}

Ratio of Yukawa couplings

10 1 ; 1
126 1 3




Up-type sector

16 types of
textures



Class Type 1 Type 2 Type 3

0 126 0 0 126 0
S 126 10 10 126 10 10

0 10 126 0 10 10
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Texture of MR

These lead to A2type texture of M,



Let us show the simplest case for MR
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Taking the experimental values
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We can obtain
the allowed region of

0 126 0
My, My,; | 126 10 10
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In the case of

1, = 030- 256 Vg

Overlap!

1.23 ~ 1.24, B = —0.199 ~ —0.197




In the case of h = 1.3, mp = 3.0 x 10’
Sin“ 20,3 ~ 0.98, tan<f{> ~ 0.28
We can obtain the predicted values as follows:

0.010 ~ 0.048,
9.6 x 1073,
0.062eV,
0.0075eV,

0.0014eV,
0.0027eV.




# Texture Zero reproduces Bi-Large Mixing

Bi-Large Mixing is given ,
Seesaw Enhancement

These texture of mMb IS consistent with

# I —> €Y suppression (Left-handed)
# Thermal Leptogenesis (Right-handed)

# SO(10) GUT approach



