
Symplectic Geometry 
Lecture 13

The  moment map and reduction.
The cotangent bundle of a group.

A normal form for the moment map near an isotropic 
orbit.





Review: symplectic 
actions of a group.



Review:  Weakly 
Hamiltonian actions



Review: Moment maps.



Review: Hamiltonian 
actions.



Review: The derivative 
of the moment map.



Review: The evaluation 
map and its transpose.



Review: The moment map 
and the evaluation map.



Review: the kernel of the 
derivative of the moment map.



Review:  A transitive Hamiltonian 
space covers a coadjoint orbit.



Review: The Kostant-Souriau 
theorem.



Review: the image of the 
derivative of the moment map.



Review: The stabilizer 
subgroup.



Clean intersection.



  is co-isotropic.



Proof, 1.



Proof, 2.



Relation to the projective 
space example.



The dimension of the base.





The orbit reduced 
space.



The reduced Hamiltonian.



Example: angular momentum in 
the plane.



Example: angular momentum in the 
plane. Using polar coordinates.



Example: angular momentum in the 
plane: the effective potential.



Example: angular momentum in the plane, 
solving the reduced equations.



Back to general considerations.



The reduced moment map.



Diagram.

injection as 
a submanifold.



The Marsden-Weinstein 
reduced space.





Rewriting the Marsden-
Weinstein reduced space.



Relation between M-W reduction 
and orbit reduction.





Elimination of the 
nodes.



Reduction in stages.



The GxG action on G .



The induced action on 
the cotangent bundle.



The moment map for 
the right action.



The moment map for 
the left action.



Summary:



The reproducing 
property of  T  G.*





Symplectic induction.







The moment map of a 
symplectic representation.



To prove:



The vector bundle structure 
on the induced space.



The vector bundle structure 
on the induced space, 2.



The vector bundle structure 
on the induced space, 3.



The vector bundle structure 
on the induced space, 4.



The symplectic normal 
bundle of G/K is (GxE)/K.



A local model near an 
isotropic orbit.



A local model near an 
isotropic orbit, 2.



A canonical form for the moment 
map near an isotropic orbit.

In particular this applies when the orbit lies in the inverse 
image of a point in  g  which is fixed under the co-adjoint 

action of  G.
*







Local convexity for 
torus actions.


