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Abstract

Let g = gln(C) be the Lie algebra of all n by n matrices over the complex num-
bers and G = GLn(C) be the general linear group over the complex numbers.
G acts on g by conjugation : a ◦ g = ga = aga−1. Let S(g) denote the ring of
polynomials whose indeterminates are the elements of the matrices of g. The ◦
action of G on g induces an action on S(g) we denote also by ◦.

Let JG(g) ⊆ S(g) be the ring of G-invariant polynomials and H ⊆ S(g) (H
for harmonic) is the subspace of the polynomials vanishing under all di�erential
operators coming from G invariants. By Kostant(JAMS1963) any polynomial in
S(g) can be written uniquely as linear combination of harmonics with G inva-
riants as coe�cients. This is called the harmonic factorization.

For given f ∈ S(g) and a given diagonal matrix t, de�ne a function f̃ t from

G to the complex numbers by f̃ t(a) = f(a ◦ t). The λ immanent of a matrix
A de�ned by Imλ(A) =

∑
σ∈Sn

χλ(σ)
∏
iAiσ(i) Where χλ is the Sn irreducible

character of λ ` n . For some family of partitions λ we give the full harmonic
factorization of Imλ. By using the normality of the G-orbits of t non degenerate
diagonal matrices t, and by details from Kostant (JAMS1963)and Matsuzawa
(comm in algebra 1998) we show that the dimension of the space spanned by

Ĩmt
λ where t runs over all the diagonal matrices, is closely related to the func-

tion
∑
η S

2
λ(x

η)|x=1,1,1,.., summed over η ` n, with x specialized to 1 in each
coordinate and Sλ being the Schur function of the partition λ

Some computational aspects of this algebraic results are considered.
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