Comparison of LMA and LOW Solar Solution
Predictions in an SO(10) SUSY GUT Model

Madel is particularly useful in that Albright, Barr
it is guantitatively predictive, can FPRL B5, 244 (2000)
explain the LMA or LOW solution, Albright, Geer
and can be used to assess the need hep-ph /0108070
for a neutrino factory. hep-ph /0112171

e Based on a minimum set of Higgs fislds which solves the
doublet-triplet splitting problem.

451,
16y, 16y, 16, 16y,
10, 104, ...,
1y’'s,
where
(45u)p-r, (1(16%)), (1(16gn)) break SO(10) = SM;
ve = {5(10n)), va = (5(10m)) cosv + (5(165)) sin~y
break EW symmetry.

Higgs superpotential exhibits the V(1) x Z- = Z- flavor
symmetry.

o Matter Superfields
161, 162, 163, 16, 16, 16, 16’
10;, 109
1. .

where all but the 16;, : = 1,2,3 get superheavy and are
integrated out.




+« Dirac Mass Matrices
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where
My =~ 113 Gav, Mp =1 GeV,
g =R e = 0,145,
d = 0.0086, 8" = 0.0079,
¢ = 54°, . — 8o 1D

are input parameters defined at the GUT scale to fit the
low scale observables after evolution downward from As.

— Above textures were obtained by imposing the Gearagl-
Jarlskog relations at Ag:

e £
ml ~ fmff /3, mg= 3m,

and Yukawa coupling unification with tan g ~ 5.

— Froggatt-Nielsen diagrams illustrate various contribu-
tions and features:

1" obtained from 163 - 165 - 10y vertices.

€' obtained from (45yx)p_; Suppression.

1k ]

o" obtained from the 162 - 16y - 161 - 163
effective operator which contributes only to
D and L in a lop-sided fashion.



— All 8 guark and charged lepton masses plus the 3 CKM
angles and 1 phase are well-fitted with the & input
parameters (after evolution from the GUT scale):

mi(my) = 165 GeV, mr = L1777 GeV
m, (1 Gev) = 4.5 MeV, my = 105.7 MeV
Ve =10.220, me. = 0.511 MeV
Vo =10.0385, dop = 64°
which lead to the following predictions:
my(my) = 4.25 GeV, me(me) = 1.23 GeV
ms(1l GeV) = 148 MeV. mg(1l MeV) = 7.9 MeV
|Vis/ V| = 0.080, sin28 = 0.64,

— U, D'D, and N'N are diagonalized with small LH
rotations, while LTL is diagonalized by a large LH ro-
tation.

This accounts for the fact that V), = (Ugﬂg],_.b is small
while U,z = (U};U,,}Pg is large for any reascnable AMp.




s Right-Handed Majorana Matrix

The type of v. ++ v, v solar neutrino mixing is determined
by the texture of Mg, since the solar and atmospheric mix-
ings are essentially decoupled in this model.

— LMA Solar Neutrino Solution

This solution reguires fine-tuning of My and a nearly
hierarchical texture:

b’n?  —ben an
Mg = | —ben 2 —e | Ap having no texture zeros.
faks —E 1

With e =1, =2 and Ap = 2.5 x 10* GeV,

0 —e 0
M, = (—e 0 2-5) MZ/Ag with 3 texture zeros

0 2e 1
leads to
M; = M> = 2.8 x 108 GeV, Ms =25 x 10" GeV,
Am3, = 3.2 x 1073 eV?, SIN® 28atm = 0.994,
Am3;, = 6.5 x 1075 eV?3, Sin® 285, = 0.88,
Us = —0.014, sin? 28;e2c = 0.0008.

to be compared wit the present S-K best-fit point in
the LMA region:

r‘_"'..'m%] =T 10" e, sin® 20:5 = 0.87

In fact, the whole presently-allowed LMA region can
be covered with

1:05a325, 183bLsE2



Viable Parameter Space (LMA Solution)
| s 1

(.65 51’1133 |
5 E- .-_'-"_“r:-s;lﬂ—:T

e 4x10-3
. - 5x107

Tx10-3 -

1x10—




1.0

S, Greer, C-ﬂﬁﬁr?‘f

Viable Parameter Space (LMA Solution)

5

0.0005

2.0

0.65

8in?20,

0.005

0.004
0.003
0.002

0.0005

2.5

RS



— LOW Solar Neutrino Solution

This solution requires no fine-tuning of Mpg:

e d @
Mp=\|d 0 0| Ag
EINER

having 3 texture zeros.

Seesaw mechanism then gives

0 0 —en/d
M, = 0 L € Mz /AR
—en/d e 1-—e3e/d

with 2 texture zeros.

Here d can be negative or positive and |leads to two
regions in parameter space which cover the allowed
LOW solar solution region.
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LM A Solutions ﬁm;, = J.E'Jrf'd.jc. Vs

o b DmIV) A, i, sin"28,
[0 a0 &5kt 049 0.99%  0.0000
L7 27 /Jo3xn™ o022 0.9%  0.00008

L? 3.9 Yoxa® 033 0992 0.0023

22 35 23w o.2¢  o.97¢ 0.0008

LOW  Seo/utioms Dmr € 3.0 x ss3eV®

l e Al B, Ty, s,
- - -
g2 poxs? Lawxi? s p.ay 0,628

260> Roxn? ocwrnT 4w 0.898 0.0 30

3.4xn” soxn? 0.9k’ /.00 0.9/ 0.80/8

SoxisS 130xn? 0.3%857 570 0P 0.0033



SUMMARY

e This SO(10) SUSY GUT model can apparently explain
the observed atmospheric and LMA or LOW solar neu-
trino oscillation data within the (3 active, 0 sterile) neu-
trino framework.

o No strong preference for either particular solar neutrino
solution.

o PNeutrine Factory is essentially required in order to deter-
mine U,z and test the sin® 2613 predictions.
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