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1. Introduction

The origin of the neutrino mass genera-
tion is still a mysterious problem in the uni-
fied understanding of the quarks and leptons.
Although the idea of the so-call seesaw mech-
anism is currently influential, an alternative
idea that the neutrino masses are radiatively
induced is also attractive. For example, we
can consider a SUSY model with R-parity vi-
olation. However, usually, it is accepted that
SUSY models with R-parity violation are in-
compatible with a GUT scenario, because the
R-parity-violating interactions induce unwel-
come proton decay. We wish to build a model
which leads to a suppression of the R-parity
violating terms with baryon number viola-
tion, but to a visible contribution for lepton
number violating terms.

The basic idea is as follows [1]: there are
no R-parity violating terms 575710z in the
original superpotential. The terms are ex-
actly forbidden by a discrete symmetry Z,.
However, below p < My (Myx is a unifica-
tion scale of the SU(5) GUT), the Z, sym-
metry is softly broken, and Hy +> 51 mix-
ing is induced, so that the R-parity viola-
tion terms 5;5,10; are effectively induced
from the Yukawa interactions Hz5,107. In-

fluenced by a triplet-doublet splitting mech-

*Talk is given by Y. Koide.

anism of the 5-plet Higgs fields (we denote
the triplet and doublet components of the
Higgs fields H as H®) and H®), respectively,

(3, s
5

the mixing H, is highly suppressed,

while the mixing ﬁf) < S‘f) is kept visibly.
It is worthwhile noting that the coefficients
of 5;5,10;, in the present model are propor-
tional to the down-quark and charged lepton

mass matrices, M,y and M..

2. Model

We consider matter fields 574) + 10,
and two types of 5-plet and 5-plet Higgs fields
H) and H(i), where (+) denote the trans-
formation properties under a discrete sym-
metry Z,. The superpotential in the present
model is given by

W= WY + WH + Wmi:z: ) (2'1)
Wy =3 (Ya)is Hip) 105105
LY
+ > (Ya)i; H(2y514):10L<y; (2.2)
i
Wy = Hy)(my + g+ ®)Hy)
+H(-)(m- + g-®)H-,)
tmspH () H-) (2.3)
Wmi:t = m5cigL(+)iH(+) ) (2'4)
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where & is a 24-plet Higgs field with the (A{f})lj _ (Uﬁ)Ué‘? ~U§?U§21))(Yd)1j va,

vacuum expectation value (VEV) (@) = (2.10)
vyqdiag(2,2,2, -3, —3), and it has been intro- and so on. Note that M, # M7,
duced in order to give doublet-triplet split- The coefficients of the effectlve R terms

tings in the SU(5) 5- and 5-plets Higgs fields

11J )(VLleLz - eLlVLi)eRJ + A11,7 (Vlec 1dLJ
at an energy scale p < My. The Z, sym-

ep1dp;ur;) + /\gu)(dmeLzuLz - deVdeLj) +
A% 3)dC 1dg;dg; are given by

147

metry is violated only by the term F(HH(_).
Note that F(H and H(_y in the mgp-term

do not contribute to the Yukawa interaction 2,2 .
(2.2) directly M= 0 Ss(Ms 201
The mass matrix in the basis of (2,3) t
— Mol > k(M) /va 2.12
(), ) 55%,) and (H(S), HE) is given i = sMaafva, - (242)
by A = En(M)s va (2.13)
0 m®) 3,3
M=|mPcosa® m (2.5) )‘gw) = (L= da)n(MDfoe, - (214)
- + SB ) .
mgf) sinal®) 0 where K = Uli /Ulzl) and ¢ = /U(z)
— welcome terms are highly suppressed by the
where a = 2,3, 5L((2+))1 = 3> C5L(+ factor € ~ 1017,
(Zilal® = 1), and my’ cosal® = m, —
39.1v2a, mP sina® = m_ — 3g_vy4, and so 3. Neutrino mass matrix
on. We will take those parameters as Neutrino mass matrix M, is given by sum
(2) ( | of the radiative neutrino masses M’%? and the
~ MW7 ~ MX)

contributions M; due to the non-zero sneu-

)« My x 1071, m® ~ My, (28) trino VEV: M, = M7 4 M,;

tan a(2) A’/!"—;—, tan a(3) "‘; .
rad __ d d\t d\* d\T
The mass matrix (2.5) is diagonalized as M = mo (PSP + kU P(Ug)'5(Ug) I(D?E[{;Z) ) ’
_ m; 0 on the basis with M, = D, = diag(m.,m,,
UMU=D=]| 0 m,y]| , (2.7) m,), where P =diag(1,1,0) and S is a rank
0 0 one matrix which is related with the 5;-H,

where we have dropped the index (a). Then, " 185 For M, we can assume M; o S.

the quark and charged lepton mass matrices A simple example of the form of § which

are given by gives successful predictions of the neutrino
phenomenology has been given in Ref. [1].

M, = (Q)ni'vua 2.8
(M.)s; (V)i (28) (1] Y. Koide and J. Sato, hep-ph/0305291,

(M), = (U(lzl)a(;? _(2)[](2))()/:1)1J v4,  to be published in Phys. Rev. D68, 0560xx
(2.9) (2003), and references therein.
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