
Chern-Simons theory



The C-S partition function



Feynman calculus gives a perturbation expansion of 
Z    near the flat connections in 1/k. The interaction 
term is:

gives repeated use of the same vertex  and fattening 
the Feynman diagrams we can keep track of 
contributions:



Witten showed:

HOMFLY



A-model topological string on T*M





Z localizes on holomorphic curves and we get a closed 
form on          corresponding to the surface Σ. 
Integration the gives the free energy F    for 
surfaces of genus g with h boundary components.



in line with the fattened Feynman diagrams.

Holomorphic maps into (T*M,M) are all constant and 
the manifold M of constant maps is degenerate. 
Using string field theory, Witten computed the 
contribution the constants showing



Including knots







Large N transition



Gopakumar-Vafa large N duality



Ooguri-Vafa gives a world sheet proof of this result 
via a theory that interpolates between the two 
theories.











Example - the disk potential for the unknot



Augmentations and exact Lagrangian fillings





In fact all Q=1 augmentations arises this way by a 
result of Cornwell.

String topological arguments show that the Q=1 
degree 0 knot contact homology can be described in 
terms of the knot group π = π  (S  - K) as an algebra 
over C[e  , e   ] freely generated by the elements of π 
subject to the following relations:

Then if ρ : π       GL(n) is a rep with

then ( e  , e   ) lies in the augmentation variety.





Augmentations and non-exact fillings



The bounding cochain techniques of Fukaya-Oh-Ohta-
Ono allows us to overcome this problem:










