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One of the purposes of this paper is to identify a new construction
of representations of Weyl groups due to Joseph [6] with Springer's
construction (see [10], [11]). More precisely, let O be a nilpotent orbit
of a complex semisimple Lie algebra Q and π the Lie algebra of a
maximal unipotent subgroup. To each irreducible component U of 0 Π π,
Joseph has attached a certain polynomial pπ on the dual of a Cartan
subalgebra and has shown that the pπ

ys span a PP-submodule (W denotes
the Weyl group) in the space of polynomials when U runs through the
irreducible components of Ofiπ. On the other hand, for a nilpotent
AeO, let &A = {gB\g"1 A exή be the S3 variety, where B = Na(xt) is
the Borel subgroup whose unipotent radical has the Lie algebra ti.
Springer [10] defined T7-module structures on the rational homology
groups H*(&A, Q) on which also the finite group C(A) - Zβ(A)/ZG(A)° acts
compatibly. The C(A)-fixed subspace H2d{A)(&A, Q)cu) of the top homology
(d(A) = &\mέ%A) is known to be TΓ-irreducible. In this note, it will be
proved (Theorem 3) that this irreducible "PP-module is isomorphic (up to
the sign representation) to the previous TΓ-module ΣuQPu defined by
Joseph. As Joseph has pointed out, it follows from the above identifi-
cation that the polynomials pπ are harmonic. Furthermore, Spaltenstein
[9] has shown that there is a natural surjection σ from the set I(&A)
of the irreducible components of £%A onto the set 1(0 n π) of those of
0 Π π. The above isomorphism is given by the correspondence

Vu i - Σ [C] e BuU&\ Q)ou)

where [C] is the fundamental cycle for an irreducible component C of

In order to prove the above identification, in §2, we shall rather
extend Joseph's idea to obtain a PF-module isomorphic to the full
homology group H2du)(&A, Q). For this, we take the universal covering
space 0 of 0 and consider ρ~\O Πn)cO (p: 0 -> 0). We define a TΓ-module
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