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Purity for Flat Cohomology for Syntomic Algebras

over Valuation Rings

T OBREILKF

Abstract: After Auslander — Goldman, Grothendieck's purity conjecture for Brauer
groups predicts that Azumaya algebras over punctured regular local schemes extend if
the closed point has codimension at least 2. This conjecture was settled completely by
tilting equivalence and its generalization for locally complete intersections was
achieved by Cesnavigius — Scholze, who exploited purity results for perfectoids. In
this talk, we consider purity for syntomic algebras and smooth algebras over valuation
rings, which are typically non-Noetherian but crucial in modern geometry. First, we
define a nice dualizing object over valuation rings (after Gabber) and understand it as
an orientation class of a root stack in terms of log geometry. This leads to a
six-functor formalism over arcs. Then, to circumvent Gabber's quasi-excellent
assumption, we employ the relative perversity of Hansen — Scholze to obtain Artin's
vanishing and subsequently Lefschetz's hyperplane theorem to resolve the

prime-to-p coefficient purity problem. Finally, we combine Cech descent and André's
lemma to reduce to the perfectoid case, where the p -primary purity is treated via
prismatic Dieudonné modules.

Algebraic Hyperbolicity of Complements of Three Divisors in

Surfaces over Function Fields
ET-F S REILKF

Abstract: Applying an approximation result on surfaces in our earlier work, we prove
the degeneracy of integral points for the complement of three divisors on many
surfaces over function fields. This generalizes work of Corvaja — Zannier. Along the
proof of these Diophantine results, we also show that certain open surfaces are of log
general type. This is joint work with Aaron Levin and Zheng Xiao.
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An Introduction to Obstruction Theory over p-adic Function
Fields

BB eRELLXF

Abstract: In this talk, we first recall cohomological obstruction theory over fields of
arithmetic type. Subsequently, we introduce classical results on the comparison of
obstructions. Finally, we explain a potential candidate for the correct obstruction over
p-adic function fields.

Serre — Tate Theory for Log Abelian Varieties
RFeH o REILXF

Abstract: For abelian schemes, the Serre — Tate theorem says that the infinitesimal
deformations of an abelian scheme are determined by the infinitesimal deformations
of its p -divisible groups. In Drinfeld's proof of Serre — Tate theorem, Messing's
theorem on the formal smoothness of p-divisible groups plays an important role. In
this talk, we discuss the analogues of the two theorems for log abelian varieties and
log p-divisible groups.

Ramanujan Complexes from Unitary Groups over Number
Fields

S e REIILKRF

Abstract: Ramanujan graphs, as a typical class of the so-called expander graphs, are
important in graph theory, number theory as well as computer science. Expander
complexes and Ramanujan complexes, as their higher dimensional analogues, have
gradually attracted interest in the past decades. In this talk, we give a new
construction of Ramanujan complexes from unitary groups over number fields, based
on the endoscopic classification of (non-quasisplit) unitary groups. Under the
"golden" condition, our construction is explicit, meaning that we have an algorithm
that is practically executable on a modern (or future) computer. This is joint work
with Rahul Dalal and Alberto Minguez.
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