Texas Algebraic Geometry Seminar 2018
Fall Program:
The Texas Algebraic Geometry Symposium is a joint seminar
of Rice University, Texas A&M University, and the University
of Texas at Austin. This conference aims to bring to a regional
audience the latest developments in Algebraic Geometry.
This Fall there will be a weekend program to complement
the main conference series. These events will be held at Texas
A&M campus on November 3 and November 4.
November 3’rd :
Alicia Harper, Texas A&M University.
Sebastian Casalaina-Martin, University of Colorado.
Emily Witt, University of Kansas.
Benjamin Schmidt, University of Texas.
November 4’th:
Souvik Goswami, Texas A&M University.
Daniel Hast, Rice University.

Menos
Organizers: Gregory Pearlstein, Anne Shiu, Frank Sottile, Anthony Várilly-Alvarado.
Registration: Please register at https://www.math.tamu.edu/forms/algebraicgeometrysymposium by October 3’rd
if you are requesting travel support, and two weeks in advance otherwise.
Funding: We have a limited amount of support available to cover travel for grad students and early-career
participants. Please request this with your registration.
Local Information: www.math.tamu.edu/~laura/TAGS2015/local.html.
Contact Email:
TAGS is generously supported by the National Science Foundation and the Mathematics departments at Rice
University, Texas A&M Uiversity and the University of Texas at Austin.
Schedule:
November 3’rd

November 4’th.

10:30 – 11:00: Registration

10:00 – 11:00: Souvik Goswami

11:00 – 12:00: Alicia Harper

11:00 – 11:20: Break

12:00 – 1:30: Lunch

11:20 – 12:20: Daniel Hast

1:30 – 2:30: Sebastian Casalaina-Martin
2:30 – 3:00: Tea
3:00 – 4:00: Emily Witt
4:00 – 4:20: Break
4:20 – 5:20: Benjamin Schmidt

Titles and Abstracts (in order of the talks):
Alicia Harper
Title:Weak Factorization for Deligne-Mumford Stacks.
Abstract: The weak factorization theorem allows one to relate a pair of birational smooth projective varieties by
means of a sequence of blow-ups and blow-downs. Recent work of Abramovich and Temkin enables one to carry
out weak factorization for birational representable morphisms X->Y of Deligne-Mumford stacks. If one drops the
hypothes is of representability, one is forced to deal with new and intrinsically stacky phenomena. Using Bergh's
recent result on destackifcation, we give a generalization of the weak factorization theorem to non-representable
morphisms of Deligne-Mumford stacks. As an application, we prove a form of simple homotopy invariance for the
boundary complex of a pair (X,D) extending results of Danilov, Stepanov, and Payne.
Sebastian Casalaina-Martin
Title: Geometry and topology of moduli spaces of cubic hypersurfaces
Abstract: Cubic hypersurfaces have provided an important testing ground for a wide range of questions in Hodge
theory, birational geometry, and the theory of algebraic cycles, since they were originally considered by the
classical algebraic geometers. In this talk I will review a few standard results about cubic hypersurfaces as
motivation, and then discuss their moduli in low dimension. These spaces have natural descriptions as quotients of
spaces of cubic forms by the action of change of coordinates, and I will describe some of the geometry and
topology of these spaces. The new results will concern the topology of several birational models of the moduli
space of cubic threefolds. This is joint work with Samuel Grushevsky, Klaus Hulek, and Radu Laza.
Emily Witt
Title: Frobenius powers of ideals
Abstract: Given an ideal and a positive real parameter, there are many ways to construct a new ideal. For example,
when the parameter is an integer, one may simply take the corresponding power of the ideal. Similarly, in prime
characteristic, if the parameter is an integer power of the characteristic, then one may take the Frobenius power of
the ideal. Further examples of this include the multiplier ideal construction from birational geometry, and the test
ideal construction in prime characteristic. These constructions are known to be useful tools in measuring the
singularities of the original ideal.
In this talk, we discuss a new construction in prime characteristic that "mimics" the usual Frobenius powers of
an ideal. We will relate these "extended Frobenius powers" to test ideals and multiplier ideals, and discuss what
they say about generic polynomials. This is joint work with Daniel Hernández and Pedro Teixeira.
Benjamin Schmidt
Title: The Halphen Problem.
Abstract: A 19th century problem is to understand the relation between the genus and the degree of a curve in
complex projective space. This is easy in the case of the projective plane, but becomes quite involved already in the
case of three dimensional projective space. In this talk I will give an introduction to the topic, introduce stability
conditions in the derived category, and explain how the two can be related. From a modern perspective there is no
reason to restrict to the case of projective space, and I will discuss recent progress on the question in the case of
abelian threefolds in joint work with Emanuele Macri.
Souvik Goswami
Title: Height Pairings.
Abstract: For a smooth and projective variety defined over a number field, Beilinson attached the notion of height
pairing to two algebraic cycles homologous to zero, and in complimentary codimensions. This pairing has two
components, one non-archimedean for finite primes of the number field, and the other archimedean, arising from
the embeddings of the number field inside the complex number field. The archimedean pairing can be defined
independently for any smooth projective and complex variety, and has a mixed Hodge realization due to Richard
Hain.
On the other hand, higher Chow groups were defined by Spencer Bloch as a simple example of a motivic
cohomology. In this talk, after discussing the notion of height pairing, we will explore the possibility to obtain a
good definition for higher archimedean height pairing for two higher algebraic cycles. This is a joint work in
progress with Greg Pearlstein and José Ignacio Burgos Gil.

Daniel Hast
Title: Rational points and unipotent fundamental groups
Abstract: Given a curve of genus at least 2 over a number field, what can we say about its set of rational points?
Faltings' theorem tells us that this set is finite, but many questions remain about how to obtain good bounds on the
number of rational points and how to provably list all rational points. We will survey some recent progress an
ongoing work on these questions using Kim's non-abelian Chabauty method, which uses the fundamental group to
construct p-adic analytic functions that vanish on the set of rational points. In particular, we present a new proof of
Faltings' theorem for superelliptic curves over ℚ, due to joint work with Jordan Ellenberg. We will also discuss
conditional generalization of this strategy from ℚ-points to points in any real number field.

