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Abstract: Artin’s conjecture posits that the Brauer groups of smooth surfaces
over finite fields are finite and have sizes that are perfect squares. The latter
property was long expected to arise from the existence of a non-degenerate al-
ternating symmetric bilinear pairing on the maximal non-divisible quotient of
these Brauer groups, which is known to be finite. A natural candidate for such
a pairing is the Artin-Tate pairing, which is easily shown to be anti-symmetric,
but the alternating property is more subtle to establish.

In the case of surfaces over finite fields of odd characteristic, Feng’s work
confirmed that the Artin-Tate pairing is indeed alternating, resolving part of the
conjecture in this setting. Feng’s proof relies on a combination of etale Steenrod
operations, Stiefel-Whitney classes, and a Wu formula connecting them.

In this talk, I will review Feng’s argument and discuss ongoing joint work
aimed at addressing the case of surfaces over finite fields of characteristic .2



Unlike the odd characteristic case, this scenario requires the use of syntomic
cohomology in place of etale cohomology. A key aspect of our project involves
developing a parallel theory of cohomology operations and characteristic classes
for cohomology theories in equal characteristic. This work is a crucial step to-
wards extending the resolution of Artin’s conjecture to surfaces over finite fields
of characteristic .2


