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TOPOLOGICAL A-MODEL
The genus g topological string amplitudes appear in the 
effective action of the corresponding 4d theory  
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Organize the amplitudes into a generating function
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TOPOLOGICAL A-MODEL
According to the Gopakumar&Vafa formalism the 
topological string amplitudes can be recast as
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There exist a more refined version of this generating function 
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TOPOLOGICAL VERTEX
The topological vertex completely solves the problem of 
computing topological string amplitudes on toric 3-folds.

Example Geometry: C3
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TOPOLOGICAL VERTEX
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1) Divide the geometry
2) Compute the amplitudes
for individual vertices
3) Glue the vertices to get the
full amplitude 



TOPOLOGICAL VERTEX

Cλµν(q) = q
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The usual topological vertex has the form:

The refined topological vertex has a similar form:
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Both topological vertices have crystal melting interpretation



REFINED VERTEX ‘AT WORK’
Local P1
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LINK INVARIANTS

We not only found perfect agreement 
with the known results for the refined 
link invariants, but also predict these 
invariant for various representations !

               can be computed using the 
refined topological vertex
Zλµ(t, q)
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SUMMARY

Topological vertex completely solves the problem of 
finding the string amplitudes for toric 3-folds

Through crystal interpretation it offers a new 
approach for the space-time geometry

The refined topological vertex suggests the existence 
of a refined Chern-Simons theory and is evidence for 
two-parameter              extension of the topological 
string theory and its duality web
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