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The complex irreducible characters of

Sp(6, q) , q even

John Looker

In this thesis the "Green functions" for Sp(6, q) , q even, are

determined explicitly and used to provide all the complex irreducible

characters of these groups. In this context the term "Green functions" is

used to denote certain functions defined on unipotent conjugacy classes,

each function corresponding to a class of "pseudo-tori" in the associated

algebraic group. A pseudo-torus is either a maximal torus or a suitable

torus exhibiting a "rank defect". Those functions corresponding to the

classes of maximal tori are precisely the Green functions provided by the

DeIigne-Lusztig theory [?]•

To determine the Green functions we proceed as follows. The double-

coset structure of the subgroups 0 (2tt, q) and 0 {2n, q) of Sp(2n, q)

is examined and used to deduce the components of certain characters of

Sp(2n, q) induced from these subgroups. The use of these characters

together with characters induced from parabolic subgroups enables all the

characters which are "unipotent" (in the sense of Deligne and Lusztig) to

be identified for Sp(6, q) . The Green functions are then expressed as

the restrictions of integral linear combinations of these unipotent

characters.

The values of the characters induced from the orthogonal groups are

easily obtained from a knowledge of the conjugacy classes of elements in

these groups. By means of geometric counting arguments functions g{o; d)
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are evaluated and used to compute values for the characters induced from

the parabolic subgroups. Finally the values of the unipotent characters

are obtained by using a relation provided by the Deligne-Lusztig theory.

Tables showing the values of the Green functions for Sp(6, q) , q

even, and other information relevant to the determination of the

irreducible characters are set out in the appendix. In particular these

tables show that the values of the Green functions are all integral

polynomials in q and fall neatly into "dual" pairs.
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