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Abstract

The 4 classical division algebras (Real, complex quaternion, octonion) give rise to 4 projective
planes. These explain the exceptional cases of Hopf invariant one in homotopy theory. But
there is a “magic square” named after Frudenthal, which is a 4x4 symmetric matrix of spaces
in which the projective planes form the first row or column and in which the dimensions go
up as powers of 2, with the last corner having dimension 128. They are all homogeneous
spaces of Lie groups with the 4 exceptional groups F_4, E_6, E_7, E_8 being those associated
with the fourth row or column.

Recently an old problem in homotopy theory (the Kervaire invariant problem) has been
solved and it is tempting to look at the magic square to explain the list of manifolds of
Kervaire invariant 1. I will discuss how far this programmehas got.
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