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Abstract

This talk is about algebraic objects called semifields which are, roughly speaking,
fields where multiplication is not assumed to be associative or commutative. |
will start by giving a brief survey of connections of finite semifields to finite
geometry, coding theory, and cryptography.

The biggest open conjecture in semifields theory, due to Kantor, asks if the number
of inequivalent finite semifields is bounded by a polynomial in the size of the
semifield. This conjecture has wide ranging implications, for instance on the
ubiquity of rank-metric codes and certain projective planes. | shall present recent
advances on the conjecture, in particular several new constructions of semifields
that | have found in recent years that gener-alize more than a dozen known
constructions of semifields. We also discuss the special case of commutative
semifields, which have intimate relations to highly nonlinear functions that can be
used in symmetric cryptography, as well as group theoretic methods to determine
if given semifields are inequiv-alent or not.
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