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G> Manifold 101
7/-D Manifold with G2 holonomy
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Moduli Stabilization
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M theory on G, manifold

4D Low Energy Spectrum

Moduli

Superpartner
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Hidden Sectors
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SU(5) GUT

SO . Matter Fields
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GUT Scale Inputs
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* Doublet-Triplet Splitting
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i il - b =
5“”““ | L, ——— ;?R Fr —— L,] —
f —
1
2O KDY f—
TOOM — — — e e
5000 — ;"
‘Lﬁ N
A3 e
2 p—
TiHH f—m —m e e e e e e e e 3;_ ____________
54_}{]' _—
24 M — il:
1 D) — T
h —— Y 1 Al
1 pb_———————e— e e e ——




Why?? How?

* Doublet-Triplet Splitting « Geometric
(SU(5) GUT)
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Discrete Symmetry

- Approximate
mp~M gyr, my=u<m,,  Size of u



Discrete Symmetry
K3>M->Q  « Gauge Symmetry (SU (5))

— Wilson Line »SU (3)xSU (2)xU (1)
- Discrete Symmetry (Z, )
- Fixed points Si: 10',,5%,,5,
- Fixed points Sz 5,,,10%,,5,,

- Doublet-Triplet Splitting
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Discrete Charge

 Wilson Line
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Moduli Fields

* |nvariant 3-form
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* Permutation Symmetry: (s,
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Approximate Discrete Symmetry

Allow Coupling Constraint
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Anomaly Coefficients
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Anomaly-Free Z, Symmetry
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Down-type & Lepton Yukawa Matrix

 Down-type & Leptonic Yukawa 5,5,10,,
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* Doublet-triplet Splitting = Zero eigenvalue(s)



Generate p term

* Approximate discrete symmetry
WouwH, H,~0
* Guidice-Masiero Mechanism
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Done?



Not Yet

 Number of Moduli ~ N = O(100)
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Another Estimation of p
u=0 woc D ?
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* Distance on the moduli space( -radial direction)

- Euclidean Metric

D=\ X[t el <V 2 @i~ N a

Wwocms,,

w=2D ms;,= (\/ﬁa)myz: (\/ﬁ)m_%/z



Summary

 Anomaly Free Discrete Symmetry

- Doublet-Triplet Splitting
- Zero Eigenvalue(s) in Yukawa matrix
- Matter Parity

e Size of the p term

- Guidice-Masiero 1
MNO( )m3/2
- (Naive) Distance VN
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