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Let us consider the action of the general linear group GLn(C) on the direct pro-
duct Md

n of d copies of Mn by simultaneous conjugation sending (X1, . . . , Xd) to
(gX1g

−1, . . . , gXdg
−1) for any g ∈ GLn(C). This induces an action of GLn(C) on the

algebra C[Md
n] of polynomial functions on Md

n. The algebra of invariants under this
action, C[Md

n]
GLn , is an important object in several areas of mathematics.

In this talk we will explain how we used methods coming from non-associative
algebras and from computational algebra to obtain the full description of the ca-
se C[M2

4]
GL4 , which could not be solved using the standard representation theory

methods. Moreover, we will talk about its connection with the Calogero-Moser spaces
and the Hilbert scheme of points.
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