Some properties of the symplectic Lie algebra

R.Coleman Laboratoire LMC-IMAG, Tour IRMA, 51 rue des Mathématiques, Domaine Universitaire BP 53 38041 Grenoble Cedex 9, France.

September 3, 1999

In this talk we give a brief introduction to the symplectic Lie algebra, which is composed of 2n�2n matrices A satisfying the property AtJ + JA = 0 where J = J_2n =

8>
>:^{0 In}

�In 0

9>
>;

In particular, we will give an explicit proof of the simplicity of this Lie algebra, something which is often alluded to, but not proved.

From this property we will draw some conclusions about the symplectic group, the Lie group of 2n � 2n matrices T with the property T tJT = J Next we will look at the Lie algebra of smooth functions defined on an open subset O of R^2n and show how the simplicity of the symplectic Lie algebra raises questions concerning this Lie algebra.