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model: , bundle  with structure group  gauge group X V G = S(U(1)5) → CE8
(G)

2 and 3: just (bundle)-Poisson equations!
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Structure group of , choose /maximal rank sub-group of V G = SU(5) SU(5)

 represents an internal gauge field configurationV

low energy gauge group  or SU(5)LE = CE8
(SU(5)) SU(5)LE × J, J = CSU(5)⊂E8

(G)

248E8
→ [(1, 24) ⊕ (24, 1) ⊕ (5, 10) ⊕ (5̄, 10) ⊕ (10, 5̄) ⊕ (10, 5)]SU(5)LE×SU(5)=GGUT×Gbundle

specialising to SU(5)

16



Extra slide: Vector bundles on CYs

17



Need nontrivial gauge field profile over the Calabi-Yau manifold!


Heterotic anomaly cancellation (via the GS mechanism):  dH =
α′￼

4 (Tr(R ∧ R) − Tr(F ∧ F))

Extra slide: Vector bundles on CYs

17



Need nontrivial gauge field profile over the Calabi-Yau manifold!


Heterotic anomaly cancellation (via the GS mechanism):  dH =
α′￼

4 (Tr(R ∧ R) − Tr(F ∧ F))

    and  in the same cohomology class (up to 5-branes):⟹ Tr(R ∧ R) Tr(F ∧ F)

Extra slide: Vector bundles on CYs

17



Need nontrivial gauge field profile over the Calabi-Yau manifold!


Heterotic anomaly cancellation (via the GS mechanism):  dH =
α′￼

4 (Tr(R ∧ R) − Tr(F ∧ F))

    and  in the same cohomology class (up to 5-branes):⟹ Tr(R ∧ R) Tr(F ∧ F)

Extra slide: Vector bundles on CYs

17

•  vector bundle , structure group:  V → X G ⊂ E8



Need nontrivial gauge field profile over the Calabi-Yau manifold!


Heterotic anomaly cancellation (via the GS mechanism):  dH =
α′￼

4 (Tr(R ∧ R) − Tr(F ∧ F))

    and  in the same cohomology class (up to 5-branes):⟹ Tr(R ∧ R) Tr(F ∧ F)

Extra slide: Vector bundles on CYs

17

•  vector bundle , structure group:  V → X G ⊂ E8

• result: one  splits ,  is the commutant in E8 → G × G4d G4d = CE8
(G) E8



Need nontrivial gauge field profile over the Calabi-Yau manifold!


Heterotic anomaly cancellation (via the GS mechanism):  dH =
α′￼

4 (Tr(R ∧ R) − Tr(F ∧ F))

    and  in the same cohomology class (up to 5-branes):⟹ Tr(R ∧ R) Tr(F ∧ F)

Extra slide: Vector bundles on CYs

17

•  vector bundle , structure group:  V → X G ⊂ E8

• result: one  splits ,  is the commutant in E8 → G × G4d G4d = CE8
(G) E8

• Other  = ‘hidden sector’, couples only gravitationally.E8


