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Arithmetical methods are used to calculate the E-polynomial of the hyperkdhler SL(n,C) and PGL(n,C) character
varieties of a Riemann surface (joint work with Fernando Rodriguez-Villegas). The calculation is faciliated with heavy
use of known information of the character tables of the finite groups of Lie-type: SL(n,F,) and PGL(n,F,). The
results are related to topological mirror symmetry and the geometrical picture of the Strominger-Yau-Zaslow mirror
symmetry proposal, via Hitchin’s integrable system (based on joint work with Michael Thaddeus). Additionally, harmonic
analysis on the corresponding finite Lie algebras is conjectured to connect the full mixed Hodge structure of the character
variety and Nakajima’s hyperkahler star-shaped quiver varieties. Finally, the problem of the compactifications of these
character varieties are addressed and their links to their L? cohomology (based on joint work with Eugenie Hunsicker
and Rafe Mazzeo), the Betti-version of the Geometric Langlands Program and SL(n,C)-Casson knot-invariants are
discussed. (Received January 05, 2005)



