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For example: We assume an O(3)-flavor symmetry
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2.1

In the O(3) model, Yy are symmetric fields, so that
the VEVs of Yukawaons are diagonalized as

Uf(YﬁUf = D¢, (f=wu,d,e,v,R)

In order to distinguish each Y from others, we assign
U(?)y charges as @x (/) = —z;, Qx(Yy) =tz and

QX(YR) = 2xy
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Example in the lepton sector:

(1) O(3) flavor symmetry & &1 U(1) sector charge
NORMEDEHET, A—/N\— RTUIYILEEETT

We introduce a field &, which we refer as

“ur-Yukawaon” hereafter, and we assume the following

superpotentia
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where Qx(®) = +iz., Qx(¥e) = +x., @x(Xe) = —ze
Here, for simplify, we have denote Tr[ ...] as [...].




(2) SUSY vacuum conditions M5 HhT A2 DVEVE
KB

Then, the SUSY vacuum condition
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leads to

(Ye) = 2 () (Do)
He

so that VEV of Yukawaon Y, is given
by a bilinear form of VEV of &,

(3) Also, the remeining SUSY vacuum conditions
leads to the VEV relation
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Recall that in a cubic equation, generally,
A3+ A%+ 1A+ cpl =0
the coefficients have the following relations for the eigenvalues
1
c2 =—[A]l, 1 =Z([A]° - [AA]), co= —detA

2
(4) we obtain
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where we have used co, = —[D¢]c3
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2.1 Charged lepton mass relation
Ke=2 25Z25W¢e Dl

* Unbroken U(1)y model:  PRD79 (2009), 03702
We = Ap[®ePeAe] + pua[YeAe]
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where ¢, = P, — %[CDQ].

* Broken U(1)y model: arXiv:0902.4501 [hep-ph]
We — )\[CDQCDGXG] _l_ ,LL[Y@X@]
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2.2 Neutrino mass matrix related to up-quark

YK, JPG 35 12500 (2008); PLB 665, 227 (2008)
We assume
Wgr = AR[(YeCDu + q)uYe)XR] + MR[YRXR]

which leads to a seesaw type neutrino mass matrix

This mass matrix can leads to a nearly tribimaximal
mixing by using the observed values at the quark
sector, but without assuming any discrete symmetry.

Sin? 2053 = 0.995 tan20,, = 0.553 |U/13| = 0.0009
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2.3 Massless Yukawaons

Y.K., arXiv:0902.4501 [hep-ph]
Broken U(1)y model 22T md)ﬂéffnﬁ#’%

assless Yukavv'\'lao'ns ‘(:t
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D LEFLLEDE

(V7o Vi Y1) mass c.c._13 .
12> £23> 431 0 10~ ""e;esYy

(Y11: Y22, Y33) e\ eY{ Y, YD,
o X A

BTG, th E TOEERTIE, BRETEESICHAELY
Cold dark mater M iRBAICHEZ ZHIZH7%E0N







Our Goal

(1) §XTD Yukawaons® VEVZFE—®D
ur-Yukawaon o, (HAWLMIEHT2DD
ur-Yukawaons Pe and @) [CX>THi—BYIC
Aoab L7=0L).

(2) massless (and tiny) Yukawaons D IR &K &
harmless(Z !
LA L TENIEFERBAYIZ TeV region physicsl=
FE5SHE L.
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(1) E7= radiative correction for W [XF & DI+
TULVELY. $FITK=2/3 [FE>9 b ?
See Y. Sumino, PLB671, 477 (2009)
(2) Yukawaons D&Y

(3) O(3) or U(3)?
(4) Quark & lepton masses and mixings M
i — BYEC IR







