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Associate Professor Jack Hall has made outstanding contributions to the study of
algebraic stacks. His work has provided foundational results in the theory and is
destined to have a lasting impact.

Jack received his PhD from Stanford and went on to postdoctoral positions in Sweden
and Canberra, before accepting a permanent position at the University of Arizona
followed by the University of Melbourne. He was awarded an ARC DECRA in 2015, and
an ARC Future Fellowship in 2022.

Jack’s main research interest is the study of algebraic stacks, and in particular their
categories of coherent and quasi-coherent sheaves. In algebraic geometry it is often
beneficial to view some class of objects (like triangles, elliptic curves, or vector bundles)
all at once, as a geometric object (a “moduli space”) in its own right. It is in this setting
that algebraic stacks arise naturally. Hall's work contributes to the deep interplay
between geometry and sheaves on these spaces.

In collaboration with Alper and Rydh, Jack has established fundamental results on the
local structure theory of algebraic stacks. Amongst algebraic stacks, the first examples
usually encountered are quotient stacks. The work of Hall and Rydh proves that a
broad class of algebraic stacks are locally quotient stacks. Their first paper was published
in the Annals of Mathematics and is already a classic in the field. Their second establishes
stronger results and is currently under review. Key to their approach is earlier work of
Rydh and Hall on Tannakian reconstruction theorems for morphisms of algebraic stacks,
generalising work of Lurie. The local structure theorems have been used subsequently
to construct moduli spaces of Bridgeland semistable complexes of coherent sheaves,
as well as moduli spaces of K-semistable Fano varieties in birational geometry.

In another influential work, Hall has explained a beautiful homological setting for the
GAGA theorems of Serre, and their generalisations: in the presence of compactness,
there is no distinction between algebraic and analytic theories of coherent sheaves.

In collaboration with Rydh, Jack has established the best results on compact
generation. Their results are already seeing applications in algebraic geometry,
representation theory and homotopy theory.



