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String Theory Compactification

Compactification of higher dimensional theories

Compactification

Four dimensional models

R1,D−1 → R1,3 × XD−4

XD−4=(D − 4)-dimensional compact manifolds.
1 String theory lives in D = 10

10= 4+6

2 M-theory lives in D = 11

11=4+7

3 F-theory lives in D = 12

12=4+8
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String Theory Compactification

Toroidal Compactification of superstring theory

String theory

Compactification
R1,9 → R1,3 × X 6

X 6=6-dimensional compact manifolds.

X 6=T 2 × T 2 × T 2.
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String Theory Compactification

Connection with particle physics

Calabi-Yau manifolds

Calabi-Yau compactification

R1,9 → R1,3 × X 6

X 6= 3- dimensional Calabi-Yau manifolds.
1 Kahler manifolds
2 SU(3) holonomy group
3 Ω = dz1dz2dz3,

Constructions of Calabi-Yau manifolds
1 Orbifolds : T 6/G , G ⊂ SU(3)
2 Hypersurfaces in CP4(z1, z2, z3, z4, z5) projective space

P5(z1, z2, z3, z4, z5) = 0

3 Hypersurfaces in toric varieties, using toric geometry method.
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String Theory Compactification

Compactification of M-theory

M-theory

Compactification
R1,10 → R1,3 × X 7

X 7=7-dimensional compact manifolds.
1 T 7, ....
2 G2 manifolds (Standard model)

G2 manifolds
1 7-dimensional real manifolds
2 G2 holonomy group
3 Special 3-form

w = fijkdxidxjdxk

Octonian algebra
ti tj = −δij + fijktk
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1 From zero to one dimensional objects
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Building models

Semi-realistic models in four dimensions :

1996 : Geometric engineering method : Vafa group
1 Singularities of Calabi-Yau Manifolds
2 Lie algebras
3 D-brane physics

2001 : Intersecting branes : Madrid group
1 Intersection theory
2 D-brane physics

2008 : New method based on F-theory : Vafa group
1 F-theory
2 Varieties with elliptic fibrations.

D. Joyce, Compact Manifolds with Special Holonomy, Oxford U.P. 2000.
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Conclusion

There are many things...............

String theory needs : Third revolution.

Thank you
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