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Abstract

Based on a new approach to quark and lepton
masses, is
speculated. The mass matrix is described in terms of the
up-quark and charged lepton masses, and it can lead to
a nearly tribimaximal mixing without assuming any
discrete symmetry.

1 Phenomenological Aspect
2 New approach to quark and lepton masses and mixings

3 Remarks



1 Phenomenological Aspect

¢ Present neutrino oscillation data favor to the so-called

tribimaximal mixing 2 1 q
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¢ Models with such a mixing have usually been derived
based on a discrete symmetry.

+ Against this conventional anticipation, I found that a
neutrino mass matrix which is described in terms of

up-quark and charged lepton masses can beautifully
lead to the tribimaximal mixing without assuming any

discrete symmetry.



Our neutrino mass matrix has Very peculiar form:
— — T
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Dirac neutrino mass matrix mj, is given by
mD o ME
Majorana mass matrix M, of /; is given by
1 2 1 2
Mp o« MoMY'? + Mt
M ,: the charged lepton mass matrix whose diagonal form is
(Me)e = (Me)P = diag(me, my, mr)
M ,: the up-quark mass matrix, and the diagonal form of My 2l
{'lflﬁ}u_ = (ﬂri&fz)ﬂ} = diag(\/-'rr;r,«;_ﬂj Ve, | /my)

When Mftakes a diagonal form on a flavor basis, we will call

the basis "f-basis*, and denote a matrix 4 on the f-basis as <A>f .



In order to obtain the neutrino mixing matrix, we must

calculate the mass matrix on the e-basis:
, 'y 1-1
(My)e = k(Me)e [{ﬂ-fi-’g}n{ﬂiﬁ},- (Me)elMu'%Ye| ~ (Me)e
In order to calculate (My)c, we must know the form of

(M2, on the e-basis. We know that the d-basis is

connected to the u-basis by the CKM mixing matrix V-

How about the e-basis to the u-basis?

At present, we do not know such a theoretical relation.
We assume the form

(M"Y = VT (Sue) (Ma! ?) iV (Sue)

on the analogy of (\,); = VT (6)(My)uV(8)
where V' () is the standard expression of the CKM matrix.
By using the observed values of MuD M eD ,and /() , we obtain:



0 Siﬂz 2:‘923 tanz 912 |U13| &m%lfﬁmgz_
0 0.3831 0.4170 | 0.01132 | 0.00262

60° | 0.7574 0.4186 0.00919 | 0.00171

90" | 0.9179 0.4469 | 0.00648 | 0.00118

120° | 0.9818 0.4813 | 0.00386 | 0.00091

180° | 0.9997 0.5125 0.00010 | 0.00074

Present data on the CKM matrix showd ~ 7/3 .
The predicted value of sin® 2053 at 6 = 7/3.is in poor agreement
with the obse

 ob in? 2053 ~
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¢ Yukawa

evidence which shows a connection between
coupling constants Yf in the quark and lepton sectors.



2 New approach to quark and
lepton masses and mixings

+ Basic assumption
The origin of the mass spectra is due to
the VEV structures of gauge singlet scalars (Y7);;
Conventional New approach
My = (Yp)ij(HO) My = +((Y})i;) (HO)
(Y7):j: coupling constants (Y7)ij : scalar fields

We search constraints on Yf We search VEV structures of Yf
under a flavor symmetry from a given superpotential



U(3) model O(3) model
Yf: 1+8 of U(3) 1+5 of O(3)
e AN
Diagonarization
UJ{Yf}Uq = (Yo)© U (Y)Uy = (Yy)"

Wy = 32 Ui(Ya)ijQiHu + 3 Di(Ya)ijQiHa
(%) 1y

+ Z i_vLi(Yv)iijHu+Z %Li(n)ijEde+h-ﬂ~+Z yrNi(YR)ij N;
i i ij



¢ Prescription
(1) We give a superpotential W(Yf, Yp)
(2) From the SUSY vacuum conditions

oW _
oY; and so on,
we obtain relations among Yf
o Example
Wy = )\uTr[(Du.q:’uXu] + Mg 1T [ELXTL] + ch-u(q)u)
Ei' ]l“'ir‘f b }-H ; - \
X, = 0= Ay Py Py + my Y, RN ), ) — - (Pu) (Pu)

Therefore, the operator y-'/Zcorresponds to CDH

We assume a similar structure for We



¢ Dirac mass matrix V',
Wy — }ty(;byTr[Ypr] + AyeﬁbeTr[Yng]

aow R _ _I"\yeﬁf’e
3;{!? o O Yu l}‘wﬁt'y YE

¢ Majorana mass matrix Yp
WR — }\RTI'[(YECDH — q?uYE)XR] —+ mRTr[YRXR]
_ i . ..

A
211 = 2B (y,0, + duYe)



3 Remarks




Note on the O(3) model

Under the O(3) flavor symmetry, the fields 3 and 1+5=6 are
transformedas 3 - R-3, 6 = R-6-RI
where R is an orthogonal matrix. Our relations which are
derived from the O(3) invariant superpotential W are valid
only on bases which are related each other by orthogonal
transformations.
On the other hand, the effective Yukawa coupling constants
<Y> in the O(3) model are diagonalized as U (Y;)U; = (V)"
where U ¢ is a unitary matrix. Therefore, we assume that
¢, and o, (so that Y, and Y,) are real, so that our relations
are valid only on the u- and e-bases. Note that we cannot
use our relations on the d-basis. The matrix <Y;>,is
obtained by diagonalizing the form <Y,>, on the u-basis as

VI (Y)uV () = (Y4



.
Another byproducts in this approach

By assuming the form Wg,.(®.) suitably,
we can obtain a cubic equation
Egcbecbefbg —I' Cﬁ(befbg —I_ E!icbg + C%l == D’

so that we obtain relations

Me +m# + ™M+ . Tr[':becbe] — 1.9 ﬂ‘iﬂ%
Ve + /7 vm)2 T TR[d] T T (c§)?
(i‘F myu + \/mr) - r<[Pe] (ﬂz)
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Prospects

In the present work, we have found an empirical neutrino
mass matrix which leads to a nearly tribimaximal
mixing without assuming any discrete symmetry,

but this does not mean that a discrete symmetry is not
applicable to the neutrino sector. Rather, we consider
that this means that the discrete symmetry is applicable
not only to the lepton sector, but also to the quark
sector.

This approach will shed a new light on the

quark and lepton masses and mixings.



