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SPS1a, Allanach et al., hep-ph/0403133
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* Normal hierarchy of light neutrino masses

F_cHorus oFe T

_ 2 _ 2
m,, mvz—\/mvl—l—A mi,, mvs—\/mvl—l—A mis,

Am},~8107°eV?, Am},~2-10" eV’

e Tri-bimaximal neutrino mixing matrix i _
EIO—()
V273 1130 -
U,=|-V1/6 1/3 +1/2 R
—Jil6 173 172

 Heavy neutrino masses via Seesaw Relation

Y, om, Y.V ~ diag(mui)-Uv-diag(mvi)-Uf-diag(mui)

Y, = Y, Yukawa unification
neglect small quark mixing
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e VAAIN EUIENVIESSES PECHIUITT

e Strongly hierarchical masses

e Can be adjusted
by introducing a
small violation to
Yukawa unification

- Leptogenesis

- Realistic fermion
mass relations

- would not affect
our analysis
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Diract Srazidisie] SOC10O) = S

* Input at GUT = SO(10) scale A,:

— SSB masses at A D term associated with
myg=m,, =m , ) , v breaking rank-5 SO(10) to
M,,, A, tanB signpu, m; = mj—3Dy rank-4 SM:

2 2
Dy my = Mt Dy Dy=g;;0(m)

first (+second) generation third generation,
2 2 2
m; — mi+aLM?/2_(1_2’S$/V)DEW My, = Mg T~ AT_AVT
2 2
mi} = mi+0(LM?/2+DEW my, = My, a AT_AVT
2 2 2
m; — mi?+0(R Mf/2_28?/VDEW my, = mytme—2A4,
is shifted due to strong Yukawa couplings, e.g.
2 2
m:(A,) A
A, ~———-(3m;+ 4;) log —
o4y, M,
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Tweo-Sigo Breziing SO00) — SU(E) -, SV

e |nput at SO(10) scale A,:
M =M, =m,, SSB masses at A,
M,,, A, tan B, sign u, m;, = mi+ D, 168(52:50)?5023311_:0
D, m% = m?6—3 D,

/o, to A, : Sfermion mass evolution
first (third) generation
my, — mj+a’ M, (+A") [+ Caveat: Running depends on SU(5)
m - mi+a M, (+A) Higgs content breaking SU (5)— SM.
We use minimal SU(5) with Higgs- 24

Aty 2 —
L —» no D-term

— N N

2
mg = Ny

/\, to M, . Slepton mass evolution
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RE Evaluiion, 15 gensraiion
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Deisrrririeiiion af .., zirid o,

 RG evolution (One-Step)

2 2
m, (Ay) ) ) A7
A, ~ 4’7T2v2 (3mj,+4,)log v (3m>+ 42)=(3-70°+300>+ 160%) GeV

 Low energy stau mass measurement

A, =(1.0+0.14)-10°GeV”

3000 |

RG evolution

 Heavy neutrino mass
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Coaneclision

* Analysis of a minimal SUSY SO(10) model

 Fundamental GUT and Planck parameters
can be extracted from precision SUSY

mass measurements at ILC

 Determination of heaviest
and lightest neutrino mass
possible

SU(5) unification scale
SO(10) scale

Matter scalar mass
Higgs scalar mass

Higgs scalar mass

GUT D-term
Heaviest neutrino mass

Lightest neutrino mass
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