
Symplectic geometry
Lecture 14
The convexity theorem.

A normal form for the moment map.
The Duistermaat-Heckman theorem.



Recall: the local cone.

We want to convert this local theorem into a global 
theorem which says that if  M  is compact, and connected, 
the image of the moment map is a convex polytope. For this 
we will use Morse theory.



Critical sets and 
Hessians.



Morse functions and 
Morse-Bott functions.

In what follows we assume that  M  is compact and 
connected.



The gradient flow.



Stable and unstable 
manifolds.



The decompositions into 
stable or unstable manifolds.



The index.



Uniqeness of the 
minimum.



Connectedness of the 
level sets.





Connectedness of the 
level sets, 2.



Moment maps and 
Morse-Bott.





Recall: the local cone in 
general.





Using Morse-Bott.



The polytope.



The convexity 
theorem.









Isotropic orbits.

We know that

It follows that



Variation of the 
reduced spaces.



The one form    .



A non-degenerate two form.





The model.



Using the co-isotropic 
embedding theorem.



The normal form.





Nearby reduced spaces.



The case of a torus.



The two form is basic.



The Duistermaat-
Heckman theorem.



Dependence on 
choices.



The volume of the 
reduced space.


