


Key observation:









Now for the rigorous definitions:







Basic constructions, dimension n



Basic constructions, dimension n-1



Basic constructions, dimension n-2



Manifolds afford representations of their boundary categories



Gluing



What about Z?



What about dimension n+1?







Examples...



Fields Local Relation State Sum

Maps into BG (G a finite group)
n = arbitrary

Homotopy of maps Dijkgraaf-Witten sum on a triangulation

Pictures based on a pivotal 2-category
n = 2

Isotopy plus relations coming from the 
category

Turaev-Viro sum 

Pictures based on a ribbon category 
(a disklike 3-category)

n=3

Isotopy plus relations coming from the 
category

For a generic cell handle decomposition of a 
4-manifold, the Crane-Yetter state sum

[same as above] [same as above] For 2-handles attached to the 4-ball, the 
Witten-Reshetikhin-Turaev surgery formula

[same as above] [same as above] For a “special spine” of a 4-manifold, the 
Turaev shadow state sum





2







Part 2

Goal:  Apply the machinery from the previous hour to 
interesting new examples



Contact structures as a TQFT (n=3)



Khovanov homology as a TQFT (n=4)







Blob homology





(see below for details)














