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Abstract: Projective duality can be used to study singularities. A matrix is singular
precisely when its determinant vanishes, or equivalently, when it belongs to the projec-
tive dual to rank-one matrices, the Segre variety. A higher order tensor is singular when
its hyperdeterminant vanishes, i.e. when it belongs to the dual of a higher order Segre
product. Efficient expressions for hyperdeterminants are mostly unknown and they are
difficult to compute. We describe a connection to the exceptional Lie algebra Eg. This
gives an interpretation of certain hyperdeterminants (of formats 2 x 2 x 2 x 2 and
3 x 3 x 3) and certain discriminants (of the Grassmannians Gr(3,9) and Gr(4,8)) as
sparse Eg-discriminants. We give expressions of these high degree invariants in terms
of lower degree fundamental invariants, which allow evaluation, and may be useful for
Quantum Information Theory as measures of entanglement. This is joint work with
Frédéric Holweck.
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