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Abstract. A (fake) lens space is the orbit space of a free finite cyclic
group action on an odd dimensional sphere. Lens spaces provide interesting
examples for classification techniques in homotopy theory and were one of the
first great triumphs of the techniques of surgery theory. The classification of
lens spaces generally involves three pieces: the homotopy classification using
k-invariants; the simple homotopy classification using Reidemeister torsion;
and the homeomorphism classification using surgery theory.

In this talk we will discuss some of the background and techniques used
in the lens space classification and then extend the question to the classifi-
cation of free cyclic large prime order group actions on products of spheres.
In the product of spheres case, the equivariant homotopy type will be de-
termined and the simple structure set discussed. Similar to lens spaces, the
first k-invariant generally determines the homotopy type, however for homo-
topy equivalences between products of an even number of spheres the White-
head torsion vanishes and the quotients are also simple homotopy equivalent.
Unlike lens spaces which are determined by their Reidemeister torsion and
rho-invariant, the rho-invariant vanishes for products of an even number of
spheres and the Pontrjagin classes are p-localized homeomorphism invariants
for a given dimension.


