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[Strominger…]

⇢
H = 0
F (0,2) = F (2,0) = 0, gij̄F

ij̄ = 0
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Strategy:

1. Describe 3-cycles in Complete Intersection CY’s, using 
involutions and Special Lagrangian Submanifolds

2. Intersection theory of SLAG’s, can they span the third 
homology class?

3. What happens on the SLAGs when we mod out the CY 
by abelian discrete symmetries?

4. Topology and Chern-Simons integral.
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SLAG: Fixed Points:
Fix(�) = Q

Polynomial SLAG: P (�(zi)) = P̄ (zi) ) P (Re(zi))

J |SLAG = 0, Im(⌦)|SLAG = 0

CICY

P2 = 0 P1 = 0

PN = 0
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VolSLAG = Re(⌦)

(A-Type)

[ Anderson, Grey, Lukas et. al.]
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Intersection Matrix: Euler Number Intersec. Locus:	
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…Model dependent, let’s see some explicit example..

CY /

CY

Free-Action
Trivial-ActionSLAGs

SLAG Topology???

(free Action)
How Discrete Symmetries	



 act on SLAGs?

In these SLAGs 	


we can have non-trivial 	


Chern-Simons invariant

Zk
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Point and Surface Intersections:

Rank(h!I
i |!J
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• Modding out:	
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• We listed SLAGs: Symmetries of the Polynomial;	



• Intersection matrix limit to a singularity in complex structure, 
namely c=a=b=0.	



!

Z3 ⇥ Z3

⇢ RP 1 ⇥ CP 2

Standard Involution (A-type) + New One (C):

h(1,2) = 3

Rank = 8 = h3

Nice model Building!

in this limit we can cover the Basis again…

[Partouche, Pioline]
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⇡1 = Z3 ⇥ Z3



3. Examples of Chern-Simons Flux1. 2.

Split Bicubic: 
Topology and Chern-Simons Integral?

Some Slags are topologically 3-tori:	


(C-type)

SLAGs from A-type involution are “real slices” of the CY3fold

Local Seifert-fibration, namely a circle fibered over a 2dim orbifold: 	



CS(A,Q) = 0

CS(A,Q) = 0We can compute the Chern-Simons invariants!

[Auckly, Kirk, Klassen, Nishi]

H = 0 ) W0 = 0

⇡1 = Z3 ⇥ Z3

…in the singular limit



Conclusions

• Discrete Wilson Lines can Project on 3-
Cycles and give non-trivial Chern-Simons 
Flux	



• It affects the Superpotential Moduli 
Stabilizaton SUSY breaking, towards 
realistic CY compactification. 	



• Are Wilson Lines consistent with the 10-
dimensional picture?



Thank You!


