
Symplectic Geometry 
Lecture 11.

Symplectic group actions and moment maps.





Background on Lie 
groups.





f  related vector fields.



Left invariant vector 
fields generate right 

translations.



The Lie algebra of a 
group.



The case of matrix 
groups.



The exponential map.



Conjugation and the 
adjoint representation.



Group actions.



Actions of a group on 
itself.



G-manifolds and 
equivariant maps.



Action of a Lie algebra.



Generating vector fields 
for a group action.



Conventions





A group action determines 
an action of its Lie algebra.



Proof by “universality”.





The adjoint 
representation again.



Symplectic actions.



Weakly Hamiltonian 
actions.



The weak moment map.



Hamiltonian actions.



The induced action of a 
subgroup.



The equivariance 
condition.



Homomorphism to 
Poisson brackets.



Modifying the weak 
moment map.



















Gl(V) acting on V.





Angular momentum.



Total angular 
momentum.


