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Existence of skew Hadamard difference sets and cyclotomic strongly regular graphs
on finite fields
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The objective of this research project is to make clear the existence of skew
Hadamard difference sets and cyclotomic strongly regular graphs and their relationship. In previous
research, several examples of skew Hadamard difference sets were found, which are inequivalent to the
quadratic residue difference sets. We found a nice connection between these two different combinatorial
structures. We found that the orders for which such sporadic skew Hadamard difference sets and cyclotomic
strongly regular graphs exist coincide. This is a starting point of our research. Indeed, we showed that
infinitely many skew Hadamard difference sets can be obtained from cyclotomic strongly regular graphs.
Furthermore, we proved that the family includes infinitely many skew Hadamard difference sets
inequivalent to the quadratic residue difference sets.
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