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Abstract

Assumption : Neutrino Yukawa Y, and v, majorana mass M;, are
Democratic matrix + diagonal breaking term

Result:m, obtained (type I) seesaw mech. Is consitent to the
recent global fit and predict m,=1.1 — 1.4 meV, m_,=4.5meV.
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Neutrino oscillation
* Lepton flavor mixing
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The Flavor puzzle: overview

* Flavor symmetry U(1);, Froggatt & Nielsen, 79,
— SU(2), SU(3), ...
— 53, Harari, Haut, Weyers, 78,

— A, S, -
* Texture approach
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— Democratic texture Harari, Haut, Weyers, 78,
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— SO(16), SO(18), E-, E,, etc, D SO(10)xSU(3)

* Exdim, Little Higgs, composite Higgs,
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Democratic texture Harari, Haut, Weyers, PLB 78,
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Democratic texture

invariant under the S;; x S5z symmetry:
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Quark sector

* He assumed slight breaking term of S5, x S,

11 1 —, 0 0

Kq
)/q:?lll—FOEqO,
11 1 0 0 4,

, [my o Im _
= |Vus|zsmt9(12| E—Few mz , =0.22,

2
(Koide formula (very high precision)) Me + My, + My = §(Vme +/m, + \/mT)Q.
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The previous study
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Outline of study, assumptions ~ °"
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SBL SSR
lLi 1y, + 21, 1r
VRi\|€Ri 1y, 1r +2gr
"111 1,0 0
. . - f Kf>>5f>>€f>>€f,
Yf:%111$+ 0o ", 0%,
1 11 0 O # Kg > cr> 0p > er > (g.
« (111 100 R 0 O
MR:mR?R 11 1]+cc([0 21 0|+[0 % O
111 001 0 0 %
2
By the Seesaw mechanism, m =V§Y!TM;1Y!, =>masses and mixings




. : MJSY,
The neutrino mass matrix Arxiv-1604.07896

At leading order, Only 3 parameters !
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In order not to cancel out large mixings of Upyns = Vo Vi,
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.. : MJSY,
Mixing matrix Arxiv:1604.07896

1 mos ( m1)
U, ~ 1— 1),
We found e T— -

Rewriting Up,,\s CONsidering Ue3 as an input parameter;
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At the leading order,
U3, U,.3; are expressed by known parameters!!
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MJSY,
The masses Arxiv:1604.07896

Masses are determined from matching to exps.

_ 7r(observed)
Upmns = Upning

y

(1.1" 14)meV, m,! (85" 91)meV, msz! (48" 51)meV.

The effective mass in OvBB experiment

—m
(Mee ) Zmz ~ ! +m3U623 ~ 4.5meV,




Conclusion

Assumption:

* Neutrino Yukawa Y, and v, majorana mass M,
are Democratic matrix + diagonal breaking term

Result:

* m, obtained (type |) seesaw mech. Is consitent to
the recent global fit and predict m,=1.1-1.4
meV, m_,=4.5meV.



That’s all. Thank youl!
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Diagonalization

First stage
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