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1, There are two exotic while interesting fea-
tures of the neutrino parameters:

e Extremely small neutrino masses

e [arge neutrino mixing angles

2, Correspondingly, there are two elegant ideas
to explain the two features:

e See-saw mechanism, which requires super-
symmetry to avoid hierarchy problem.

e |opsided charged lepton mass matrix, where
the maximal v, — v+ mixing is mainly from
the charged lepton sector.
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with o ~ 1 while e K 1.

3, Many SUSY-GUT models have been built
based on the above two elements in the liter-
ature.

4, These models can account for the neutrino
properties very well. At the same time there is
a definite prediction for this kind of models —
the lepton flavor violating processes, which can
be used to test this kind of models.



5, The branching ratio of LFV radiative decay
can be approximately expressed as,
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mg represents the common slepton mass. 5m%’s
are the non-diagonal terms of the slepton mass
matrix. So, arbitrary slepton mass matrix is for-
bidden by experiments. The soft SUSY break-
ing terms are assumed flavor independent at the
GUT (Plank) scale in the supergravity models to

avoid the SUSY flavor problem.

6, However, we will show that the supersymmet-
ric see-saw models based on lopsided charged
lepton mass matrix can induce big flavor mixing
terms (5m%) at low energy, even they are flavor
blind at the GUT scale.



7, Above the scale of the RH neutrino masses,
the superpotential of lepton sector is
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Yy and Yy can not be diagonalized simultane-
ously. LFV is then induced.

8, The running of RGE for the slepton mass
matrix between Mgy (universal here) and Mp
(vg decouple here) leads to flavor mixing terms,

Mgyt
dm?2) . (YNYT)--Iog—
( L>w N7 Mp
Mgur
~ 13 ;23 ) Y]\2f3 IOg MR ’

where only the third generation Yukawa coupling
iIs kept, and

v=ulv,

Ur and V; are the left-handed mixing matrices
for Y;, and Y.

In the lopsided models, there is large mixing in
Uy, which leads to large 5777% — finally leads to
observable LFV effects.



9, Br(t — puvy) o« Vo3Va3, with Vo3 ~ Va3 ~ %
in the lopsided models. We thus have definite

prediction for this process.

10, Br(p — evy) < V13Vo3, where Vi3 seems quite
model-dependent. However, under the follow
observation and assumption, we find a general
prediction of Vi3 in this kind of models.

1. Yy ~ Yy,

we get

V13 > sin@lgsin923~0.05 ,
Voz &~ —sinfy3 ~ —0.707

f0's are mixing angles in U;. We then have
Br(p — ey) ~ 1072 — 107 (tanB8 = 10, ms <
1TeV), far larger than the present experimental
limit 1.2 x 10711, The large mixing angle 653
(features the lopsided model) enhances both Vi3
and Vo3



11, Here we give a new structure of charged
lepton mass matrix. On the basis where Yy is
diagonal, the charged lepton mass matrix is
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with § = 0.00075, ¢e = 0.12 and ¢’ = 0.6. The
notable feature of My is a large o'. Here, € is
chosen to fit m,/m+ and § to fit me/my. With
a large ¢/ we get tan?6i, = 0.45, sin?26053 =
0.997 and Vi3 = 0.0052. The very small Vi3
leads to small Br(u — evy).

The amazing feature for this structure is that
it can naturally lead to large 1-2 mixing, which
motivates the LMA solution for solar neutrinos,
and maximal 2-3 mixing.



Conclusions

The process T — uy IS quite promising to
test whether there is a large mixing in the
charged lepton sector, as predicted by lop-
sided models.

e In general, the lopsided models predict a

large Br(u — ev) exceeding the present ex-
perimental limit.

A new form of charged lepton mass matrix is
found to produce maximal 2-3 mixing, large
1 — 2 mixing while very small 1 — 3 mixing
in the lepton sector, which can give Br(u —
ev) below the present experimental limit and
lead to LMA solution for solar neutrinos.



