
Friday, April 9th
The number of ∗ next to a talk indicates the accessibility of the presentation,

where fewer ∗ indicates more accessible. All times listed are in EDT (UTC -4).

4:00pm-5:00pm

Room 1
IU Math Department Colloquium

Euler characteristics and maps on Hochschild homology
Kate Ponto

5:30pm-6:00pm
Time to explore gather.town/socialize

Poster Setup

6:00pm-7:00pm Poster Session

Saturday, April 10th

10:00am-11:00am Social Hour

11:00am-12:00pm
Plenary Session #1

Room 1
4-manifolds and their diffeomorphism groups

Daniel Ruberman

12:00pm-12:15pm Break

12:15pm-12:45pm
Graduate Session #1
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Gaps of saddle

connection directions
for some branched
covers of tori***

Anthony Sanchez

Room 4
The Picard group of
the stable module

category for
quaternion groups***

Richard Wong

Room 5
Integral Klein bottle

surgeries and
Heegaard Floer
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Robert DeYeso III

Room 6
Sub-Riemannian
limit of the heat
kernel on contact

manifolds***
Hadrian Quan

12:45pm-1:00pm Break

1:00pm-1:30pm
Graduate Session #2
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Homotopical

methods in complex
geometry***

Tim Hosgood

Room 4
Functor calculus and

chromatic
connections in
O-algebras***

Niko Schonsheck

Room 5
A quasi-refinement of

bordered sutured
Floer homology and

curved
A∞-modules***
Ian Montague

Room 6
A polytopal

decomposition of
strata of translation

surfaces***
Bradley Zykoski

1:30pm-2:30pm Lunch

2:30pm-3:20pm Poster Session

3:30pm-4:30pm
Plenary Session #2

Room 1
Irreducibility in complex dynamics

Sarah Koch

4:30-4:45pm Break

4:45pm-5:15pm
Graduate Session #3

Room 3
Veering

triangulations from
the perspective of
unstable branched

surfaces**
Chi Cheuk Tsang

Room 4
A real motivic v1

selfmap***
Ang Li

Room 5
Homology

concordance and an
infinite rank
subgroup**
Hugo Zhou

Room 6
Convergence of

harmonic maps over
varying domain***

Woongbae Park

5:15pm-5:30pm Break

5:30-6:30pm
Young Faculty

Session #1

Room 1
Computation of the Kontsevich–Zorich

cocycle over the Teichmüller flow
Dami Lee

Room 2
Structure theorem for RO(G)-graded

equivariant cohomology
Clover May



Sunday, April 11th
The number of ∗ next to a talk indicates the accessibility of the presentation,

where fewer ∗ indicates more accessible. All times listed are in EDT (UTC -4).

10:00am-11:00am
Young Faculty

Session #2

Room 1
Contact topology and geometry in high

dimensions
Bahar Acu

Room 2
Mirzakhani’s curve counting theorem

Viveka Erlandsson

11:00am-11:15am Break

11:15am-11:45am
Graduate Session #4

Room 3
Semi-topological

K-theory of
dg-algebras and the
lattice conjecture***
Andrei Konovalov

Room 4
Iterated chromatic

localization***
Nicola Bellumat

Room 5
Homotopy

classification of
4-manifolds whose

fundamental group is
dihedral**

Benjamin Matthias
Ruppik

Room 6

Obstructing cusp
types of hyperbolic

4-manifolds**
Connor Sell

11:45am-12:00pm Break

12:00pm-12:30pm
Graduate Session #5

Room 3
Symmetric unions

and reducible
surgeries***

Feride Ceren Kose

Room 4
Characterizing

2-slices over C2 and
K4**

Carissa Slone

Room 5
Symplectic fillings
and cobordisms of

lens spaces***
Agniva Roy

Room 6
Constructing proper

affine actions**
Neza Zager Korenjak

12:30pm-1:30pm Lunch

1:30pm-2:30pm
Panel Session

Room 1
Panel on the transition from coursework to

research
Dami Lee, Daniel Ruberman, and Inna

Zakharevich

Room 2
Panel on the transition from graduate school

to the workforce
Bahar Acu, Clover May, Lisa Piccirillo, and

Kate Ponto

2:30pm-2:45pm Break

2:45pm-3:45pm
Plenary Session #3

Room 1
Representations and Euler characteristics

Kate Ponto

3:45pm-4:00pm Break

4:00pm-4:30pm
Graduate Session #6

Room 3
The convergence of

discrete
uniformization

factors for closed
surface of genus

≥ 1**
Xiaoping Zhu

Room 4
The RO(C2) -

homology of C2 -
equivariant

Eilenberg-Maclane
spaces****

Sarah Petersen

Room 5
Group trisections

and smoothly
knotted surfaces**
Sarah Blackwell

Room 6
Volumes of

hyperbolic truncated
tetrahedra and the

Bloch-Wigner
dilogarithm**
Jihoon Sohn

4:30pm-4:45pm Break

4:45pm-5:45pm
Young Faculty

Session #3

Room 1
4-manifolds and knot concordance

Lisa Piccirillo

Room 2
Detecting nontrivial elements in K1(Var)

with point counting
Inna Zakharevich



TALK ABSTRACTS: FRIDAY

IU Math Department Colloquium
Friday 4:00 pm - 5:00 pm

Room 1
Euler characteristics and maps on Hochschild homology
Kate Ponto (University of Kentucky)
Euler characteristic for spaces can be characterized by additivity. I’ll talk about a corresponding multiplicativity for
Euler characteristics through a superficially unrelated result describing the how maps of modules interact with Morita
equivalence.

TALK ABSTRACTS: SATURDAY

Plenary Session #1
Saturday 11:00 am - 12:00 pm

Room 1
4-manifolds and their diffeomorphism groups
Daniel Ruberman (Brandeis University)

Associated to a smooth n-dimensional manifold are two infinite-dimensional groups: the group of homeomorphisms
Homeo(M), and the group of diffeomorphisms, Diff(M). For manifolds of dimension greater than 4, the topology of these
groups has been intensively studied since the 1950s. For instance, Milnor’s discovery of exotic 7-spheres immediately
shows that there are distinct path components of the diffeomorphism group of the 6-sphere that are connected in its
homeomorphism group. The lowest dimension for such classical phenomena is 5.

I will discuss recent joint work with Dave Auckly about these groups in dimension 4. For each n, we construct a
simply connected 4-manifold Z and an infinite subgroup of the nth homotopy group of Diff(Z) that lies in the kernel of
the natural map to the corresponding homotopy group of Homeo(Z). The construction of elements in the kernel uses a
topological technique, while they are detected by gauge theory.

Graduate Session #11

Saturday 12:15 pm - 12:45 pm

Room 3
Gaps of saddle connection directions for some branched covers of tori***
Anthony Sanchez (University of Washington)

Holonomy vectors of translation surfaces provide a geometric generalization for higher genus surfaces of (primitive)
integer lattice points. The counting and distribution properties of holonomy vectors on translation surfaces have been
studied extensively. A natural question to ask is: How random are the holonomy vectors of a translation surface? We
motivate the gap distribution of slopes of holonomy vectors as a measure of randomness and compute the gap distribution
for the class of translation surfaces given by gluing two identical tori along a slit. No prior background on translation
surfaces or gap distributions will be assumed.

Room 4
The Picard group of the stable module category for quaternion groups***
Richard Wong (University of Texas – Austin)

One problem of interest in modular representation theory of finite groups is in computing the group of endo-trivial
modules. In homotopy theory, this group is known as the Picard group of the stable module category. This group was
originally computed by Carlson-Thévenaz using the theory of support varieties. However, jointly with Jeroen van der
Meer, we provide new, homotopical proofs of their results for the quaternion group of order 8, generalized quaternion
groups, and cyclic p-groups using descent methods.

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Room 5
Integral Klein bottle surgeries and Heegaard Floer homology***
Robert DeYeso III (North Carolina State University)

We study which closed, connected, orientable three-manifolds X containing a Klein bottle arise as integral Dehn surgery
along a knot in S3. Such X are presentable as a gluing of the twisted I-bundle over the Klein bottle to a knot manifold,
and we use a variety of Heegaard Floer type invariants to generate surgery obstructions. Suppose that X is 8-surgery
along a genus two knot, and arises by gluing the twisted I-bundle over the Klein bottle to an S3 knot complement. We
show that X is an L-space, it must be the dihedral manifold

(
−1; 1

2 ,
1
2 ,

2
5

)
, and the surgery knot must be K = T (2, 5).

Room 6
Sub-Riemannian limit of the heat kernel on contact manifolds***
Hadrian Quan (University of Illinois – Urbana-Champaign)

The heat kernel of a Riemannian manifold provides a way of determining the evolution of heat flow on a space pro-
vided the data of an initial heat distribution. Despite living in the realm of analysis, this object also provides a tight
connection between the geometry and topology of a manifold to the eigenvalues of the Laplace operator. In this talk I
will introduce how such geometric/topological information deforms as the Riemannian metric changes; this provides a
study of how such analytic data of a smooth manifold changes as we take a limit which only preserves the metric space
structure of the manifold. No background related to PDEs or Sub-Riemannian geometry will be assumed in this talk.

Graduate Session #21

Saturday 1:00 pm - 1:30 pm

Room 3
Homotopical methods in complex geometry***
Tim Hosgood (Topos Institute)

If we take any holomorphic “thing”, it always has some underlying topological structure, but we forget a lot of very strong
properties if we simply study this object instead. This might lead us to believe that topological/homotopical/simplicial
methods would only be able to give very weak results in complex geometry. However, as evidenced by the complexity
of so-called holomorphic Deligne cohomology (for example), the surprising truth is that small amounts of topological
information can actually have large impacts on the study of holomorphic structures. In this talk, we will have take a
whirlwind tour through some examples of homotopical methods in complex geometry, with the punch line being this:
“a little bit of topology goes a very long way”. Keywords: simplicial presheaves, Deligne cohomology, coherent analytic
sheaves.

Room 4
Functor calculus and chromatic connections in O-algebras***
Niko Schonsheck (Ohio State University)

By considering algebras over an operad O in one’s preferred category of spectra, we can encode various flavors of algebraic
structure (e.g., commutative or En ring spectra). As in the classical case of spaces, the tools of functor calculus have
proven to be tremendously useful when working with O-algebas; in particular, the Taylor tower of the identity functor
contains a wealth of nontrivial information. In this talk, we will begin with a brief review of the necessary constructions,
and then move on to describe a result analyzing the convergence of the Taylor tower of the identity functor in O-algebras.
We will conclude with a discussion of recent joint work with Crichton Ogle on the chromatic localization of the homotopy
completion tower of O-algebras and connections to functor calculus.

Room 5
A quasi-refinement of bordered sutured Floer homology and curved A∞-modules***
Ian Montague (Brandeis University)

In this talk I will be presenting a “quasi”-minus version of Zarev’s bordered sutured Floer Homology using ideas from
Alishahi-Eftekhary’s refinement of Juhasz’s sutured Floer homology. This package of invariants includes curved type A
and type D structures, whose curvature terms arise from the existence of additional index 2 periodic domains in this set-
ting. If time permits, we will discuss how this framework could be combined with Lipshitz-Ozsvath-Thurston’s upcoming
work on a minus version of bordered Heegaard Floer homology in order to define a “full” minus invariant for bordered
sutured manifolds.

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Room 6
A polytopal decomposition of strata of translation surfaces***
Bradley Zykoski (University of Michigan)

A closed surface can be endowed with a certain locally Euclidean metric structure called a translation surface. Moduli
spaces that parametrize such structures are called strata, and there is still much to discover of their global topology.
These strata admit a decomposition into finitely many polytopal regions parametrized by certain triangulations of trans-
lation surfaces (L∞ Delaunay triangulations). These regions are adjacent to each other in pathological ways, but it was
conjectured by Frankel that these pathologies can be nicely classified. We affirm this conjecture of Frankel, and use the
resulting classification to endow strata with an explicit finite cellular structure.

Plenary Session #2
Saturday 3:30 pm - 4:30 pm

Room 1
Irreducibility in complex dynamics
Sarah Koch (University of Michigan)

A major goal in complex dynamics is to understand dynamical moduli spaces; that is, conjugacy classes of holomorphic
dynamical systems. One of the great successes in this regard is the study of the moduli space of quadratic polynomials; it
is isomorphic to the complex plane. This moduli space contains the famous Mandelbrot set, which has been extensively
studied over the past 40 years. Understanding other dynamical moduli spaces to the same extent tends to be more
challenging as they are often higher-dimensional. In this talk, we consider the moduli space of quadratic rational maps,
which is isomorphic to C2. We will focus on special algebraic curves, called ”Milnor curves” in this space. In general, it
is unknown if Milnor curves are irreducible over C. Because these curves are smooth, this is equivalent to asking whether
they are connected. We will exhibit the first infinite collection of Milnor curves that are connected. This is joint work
with X. Buff and A. Epstein.

Graduate Session #31

Saturday 4:45 pm - 5:15 pm

Room 3
Veering triangulations from the perspective of unstable branched surfaces**
Chi Cheuk Tsang (University of California – Berkeley)

Veering triangulations were introduced by Ian Agol about 10 years ago. These are ideal triangulations of 3-manifolds
which satisfy a combinatorial condition. In this talk, we will point out an equivalent way of thinking about veering
triangulations via their unstable branched surfaces. This perspective allows one to manipulate veering triangulations
more easily. We will illustrate this by showing how to do some surgeries on veering triangulations. Part of this material
is joint work with Ian Agol.

Room 4
A real motivic v1 selfmap***
Ang Li (University of Kentucky)

Let C2 be the group of order 2. We consider a nontrivial action of C2 on the spectrum Y := S/2 ∧ S/η. This can
also be viewed as the complex points of a finite real-motivic spectrum. We will show that one of the classical v1-self-maps
of Y can be lifted to a C2 equivariant self-map as well as a real-motivic self-map. Further, we will discuss that the
cofiber of the self-map of the R-motivic lift of Y is a realization of the real-motivic Steenrod subalgebra A(1). We will
also discuss the question of finding other realizations of A(1). This is joint work with Prasit Bhattacharya and Bertrand
Guillou.

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Room 5
Homology concordance and an infinite rank subgroup**
Hugo Zhou (Georgia Institute of Technology)

Two knots are homology concordant if they are smoothly concordant in a homology cobordism. The group ĈZ (resp.
CZ) was previously defined as the set of knots in homology spheres that bound homology balls (resp. in S3), modulo

homology concordance. We prove the quotient ĈZ/CZ contains an infinite rank subgroup. We construct our family of
examples by applying the filtered mapping cone formula to L-space knots, and prove linear independence with the help
of the connected knot complex.

Room 6
Convergence of harmonic maps over varying domain***
Woongbae Park (Michigan State University)

I will present how one can define convergence of maps over varying Riemann surfaces, and using this, show conver-
gence result of harmonic maps using Deligne-Mumford moduli space.

Young Faculty Session #1
Saturday 5:30 pm - 6:30 pm

Room 1
Computation of the Kontsevich–Zorich cocycle over the Teichmüller flow
Dami Lee (University of Washington)

In this talk, we will discuss the dynamics on the moduli space of square-tiled surfaces. For square-tiled surfaces, one can
explicitly write down the SL(2,R)-orbit. To study the dynamics of Teichmüller flow of the SL(2,R)-action, we study its
derivative, namely the Kontsevich–Zorich cocycle. By following explicit examples, we will show how one can compute
the Kontsevich–Zorich monodromy.

Room 2
Structure theorem for RO(G)-graded equivariant cohomology
Clover May (University of California – Los Angeles)

For spaces with an action by a group G, one can compute an equivariant analogue of singular cohomology called RO(G)-
graded Bredon cohomology. Computations in this setting are often challenging and not well understood, even for G = C2,
the cyclic group of order 2. In this talk, I will start with an introduction to RO(G)-graded cohomology and describe
a structure theorem for RO(C2)-graded cohomology with (the equivariant analogue of) Z/2-coefficients. The structure
theorem describes the building blocks for the cohomology of C2-spaces. It shows the cohomology of a finite C2-space
depends only on the cohomology of two types of spheres, representation spheres and antipodal spheres. This theorem
makes computations significantly easier. I will give some applications and talk about work in progress generalizing the
structure theorem to a classification of modules over the Eilenberg–MacLane spectrum HZ/2. The generalization is joint
work with Dan Dugger and Christy Hazel.



TALK ABSTRACTS: SUNDAY

Young Faculty Session #2
Sunday 10:00 am - 11:00 am

Room 1
Contact topology and geometry in high dimensions
Bahar Acu (ETH Zürich)

A very useful strategy in studying topological manifolds is to factor them into ‘smaller’ pieces. An “open book de-
composition” of an n-manifold (the open book) is a type of fibration that helps us study our manifold in terms of its
(n− 1)-dimensional fibers (the pages) and (n− 2)-dimensional boundary of these fibers (the binding). Open books pro-
vide a natural framework for studying topological properties of certain geometric structures on smooth manifolds such
as contact structures. Thanks to open books, “contact manifolds”, odd dimensional manifolds carrying these geometric
structures, can be studied from an entirely topological viewpoint. For example, every contact 3-manifold can be presented
as an open book whose pages are surfaces and binding is a knot/link. In this talk, we will talk about higher-dimensional
contact manifolds and provide a setting where we study these manifolds in terms of 3D open books whose pages are genus
zero surfaces. We present various results, fruits of several joint works, concerning dynamical, geometric, and topological
aspects of these manifolds.

Room 2
Mirzakhani’s curve counting theorem
Viveka Erlandsson (University of Bristol)

In her thesis, Mirzakhani established the asymptotic behavior of the number of simple closed geodesics of a given type
in a hyperbolic surface (here we say that two geodesics are of the same type if they differ by a homeomorphism). More
specifically, she proved that the number of such geodesics of length at most L is asymptotic to a constant times L6g−6

where g is the genus of the surface. This is in stark contrast to the classical result of Huber which states that the number
of all closed geodesics of bounded length is exponential in L. In this talk I will discuss Mirzakhani’s theorem, explain
why it also holds for non-simple curves (but of fixed type), and some applications.

Graduate Session #41

Saturday 11:15 am - 11:45am

Room 3
Semi-topological K-theory of dg-algebras and the lattice conjecture***
Andrei Konovalov (National Research University Higher School of Economics – Moscow)

I will discuss the problem of constructing a natural rational structure on periodic cyclic homology of dg-algebras and
dg-categories. The promising candidate is topological K-theory of dg-algebras studied by A. Blanc (and previously by
A. Bondal and B. Toen). I will show that topological K-theory is a derived nilpotent (truncating) invariant and that it
provides us with a rational structure in a number of examples. I will also explain how topological K-theory might become
helpful in constructing counterexamples to Farrell-Jones conjecture.

Room 4
Iterated chromatic localization***
Nicola Bellumat (University of Sheffield)

The work of Ravenel, Devinatz, Hopkins and Smith in the 80s provided the basis of chromatic homotopy theory: its
protagonists are the Morava theories E(n) and K(n), whose associated Bousfield localizations give us optimal means
to decompose the stable homotopy category. It comes naturally to wonder how the compositions of such localizations
behave: there are classical results regarding the relationship of the Bousfield classes of wedges of the above spectra which
lead us to expect some kind of regularity. In this talk I will present a positive result in this direction: we show that, fixed
an upper bound n for the chromatic height, the compositions of localizations with respect to spectra which are wedges of
K(i), for i less than or equal n, are only finitely many up to isomorphism. This is a joint work with Neil P. Strickland,
we have a preprint on the arXiv (with the same title) submitted to be published.

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Room 5
Homotopy classification of 4-manifolds whose fundamental group is dihedral**
Benjamin Matthias Ruppik (Max Planck Institute for Mathematics – Bonn)

An oriented Poincaré 4-complex is a finite CW complex whose homology and cohomology groups satisfy Poincaré duality.
In particular a closed topological 4-manifold has the structure of a Poincaré 4-complex (but there are Poincaré 4-complexes
which are not homotopy equivalent to any closed topological 4-manifold). Nevertheless, classifying the homotopy type of
such complexes is a first step in a program to study 4-manifolds with finite fundamental group. In joint work with Daniel
Kasprowski, Johnny Nicholson and Mark Powell we show that the homotopy type of an oriented Poincaré 4-complex is
determined by its quadratic 2-type provided its fundamental group is finite and has a dihedral (or abelian with at most
2 generators) Sylow 2-subgroup. [https://arxiv.org/abs/2005.00274, https://arxiv.org/abs/2011.03520]

Room 6
Obstructing cusp types of hyperbolic 4-manifolds**
Connor Sell (Rice University)

There are six different possible cross-sections that a cusp of an orientable hyperbolic 4-manifold can have. Until re-
cently, it was unknown how frequently most of these cusp types occur, and specifically whether any commensurability
classes avoid certain cusp types. In this talk, I will show that three cusp types occur in every arithmetic commensurability
class of hyperbolic 4-manifolds, and three do not.

Graduate Session # 51

Sunday 12:00 pm - 12:30 pm

Room 3
Symmetric unions and reducible surgeries***
Feride Ceren Kose (University of Texas – Austin)

Symmetric unions are a class of ribbon knots that admit particularly nice diagrams. Like the slice-ribbon conjecture,
one may ask whether every ribbon knot is a symmetric union. This too in general has turned out to be a challenging
problem; however, there is some mileage in obstructing a knot from admitting certain symmetric union diagrams. In
my talk I will describe a way to make use of this symmetry in studying their double branched covers to obtain such an
obstruction.

Room 4
Characterizing 2-slices over C2 and K4**
Carissa Slone (University of Kentucky)

The slice filtration focuses on producing certain irreducible spectra, called slices, from a genuine G-spectrum X over
a finite group G. We have a complete characterization of all 1-, 0-, and (-1)-slices for any such G. We will characterize
2-slices for C2 and expand this characterization to K4 = C2 × C2.

Room 5
Symplectic fillings and cobordisms of lens spaces***
Agniva Roy (Georgia Institute of Technology)

The problem of understanding symplectic fillings of contact manifolds has long been of interest. In this talk we will
discuss the complete classification of symplectic fillings of lens spaces. Along the way, we will discuss interesting corol-
laries and conjectures about contact lens space realisation and Stein cobordisms between lens spaces. This is joint work
with John Etnyre.

Room 6
Constructing proper affine actions**
Neza Zager Korenjak (University of Texas – Austin)

Using ideas by Danciger-Guéritaud-Kassel, we construct affine deformations of Fuchsian representations into SO(2n, 2n−
1). Through a direct computation of the Margulis invariant for cocycles arising in this way, we identify a family of
representations acting properly on R2n,2n−1. We also use this technique to investigate affine actions of SL2(Z).

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Panel Session
Sunday 1:30 pm - 2:30 pm

Room 1
Panel on the transition from coursework to research
Dami Lee (University of Washington)
Daniel Ruberman (Brandeis University)
Inna Zakharevich (Cornell University)

This panel is intended for graduate students in their early years. The main topic to be addressed is the transition
from taking courses to beginning graduate research, but may also cover balancing the different aspects of graduate
school, especially with regard to time management and other common challenges that first and second year graduate
students may face.

Room 2
Panel on the transition from graduate school to the workforce
Bahar Acu (ETH Zürich)
Clover May (University of California – Los Angeles)
Lisa Piccirillo (Massachusetts Institute of Technology)
Kate Ponto (University of Kentucky)

This panel is intended for graduate students in their later years. The main topic to be addressed is the transition
from graduate school to post-graduate employment, especially in academia, including how, when, and where to apply.

Plenary Session #3
Sunday 2:45pm - 3:45pm

Room 1
Representations and Euler characteristics
Kate Ponto (University of Kentucky)

The experience of having to work really, really hard to prove a theorem that seems like it shouldn’t be that painful
is so common. Occasionally we are extremely lucky and have the opposite experience. I’ll talk about one of my favorite
results of this type and how it connects formulas from character theory of representations to Euler characteristics.

Graduate Session #61

Sunday 4:00pm - 4:30pm

Room 3
The convergence of discrete uniformization factors for closed surface of genus ≥ 1**
Xiaoping Zhu (Rutgers University)

We investigate the convergence of discrete conformal metrics to the classical uniformization metric. In this talk, we
will show that for triangular meshes under certain conditions on a closed surface S of genus greater than 1, there exists
an unique discrete uniformization factor such that its difference to the smooth uniformization factor is controlled by the
L∞-norm of the edge length of triangulation. This is a joint work with Tianqi Wu.

Room 4
The RO(C2) - homology of C2 - equivariant Eilenberg-Maclane spaces****
Sarah Petersen (University of Notre Dame)

This talk describes work in progress computing the HF2 homology of the C2 - equivariant Eilenberg-Maclane spaces
associated to the constant Mackey functor F2. We expand a Hopf ring argument of Ravenel-Wilson computing the mod
p homology of non-equivariant Eilenberg-Maclane spaces to the RO(C2) setting. An important tool that arises in this
equivariant context is the twisted bar spectral sequence which is quite complicated, lacking an explicit E2 page and
having arbitrarily long equivariant degree shifting differentials. We avoid working directly with these differentials and
instead use a computational lemma of Behrens-Wilson to write down an elegant answer.

1The accessibility of a graduate talk is roughly indicated by the number of ∗’s (from ∗ = minimal background expected to ∗∗∗∗ = advanced
topic).



Room 5
Group trisections and smoothly knotted surfaces**
Sarah Blackwell (University of Georgia)

In 2016 Abrams, Gay, and Kirby showed, via trisections of 4-manifold groups, that the diffeomorphism classification
of smooth, closed, oriented 4-manifolds is entirely group theoretical. That is, all the information of a trisection of a
such a 4-manifold is contained in a collection of three epimorphisms from a surface group onto a free group. Here we
derive a similar statement for bridge trisected surfaces in the trisected 4-sphere. Three epimorphisms from the group of
a punctured sphere onto a free group allow us to construct the trivial tangles of a bridge trisection and thus a knotted
surface. Modding out by stabilization on the algebraic side sets up a correspondence between an algebraically defined
set and embedded surfaces in S4 up to isotopy. This is joint work with Rob Kirby, Michael Klug, Vince Longo, and Ben
Ruppik.

Room 6
Volumes of hyperbolic truncated tetrahedra and the Bloch-Wigner dilogarithm**
Jihoon Sohn (University of Southern California)

In the hyperbolic 3-space H3, a truncated tetrahedron is a polyhedron with finite volume which, in the projective model
H3 ⊂ RP3 for the hyperbolic space, is obtained from a projective tetrahedron by polar truncation at the vertices that lie
outside of H3. We present two different computations of the volume of a truncated hyperbolic tetrahedron, one in terms
of its dihedral angles and another one in terms of its edge lengths. Our method provides a unified approach to earlier
results of J. Murakami, M. Yano, A. Ushijima, and A. Kolpakov, and extends to cases that had been left unaddressed.
Our key technical idea is to rely on the (real-valued) Bloch-Wigner dilogarithm function instead of the (complex-valued)
Euler dilogarithm, which eliminates subtle phase issues and has better analytic properties.

Young Faculty Session #3
Sunday 4:45 pm - 5:45 pm

Room 1
4-manifolds and knot concordance
Lisa Piccirillo (Massachusetts Institute of Technology)

There is a rich interplay between the fields of knot theory and 3- and 4-manifold topology. In this talk, I will dis-
cuss some historical and recent applications of knot concordance and to the study of smooth 4-manifolds. I’ll put
particular emphasis on applications of knot concordance to the construction and detection of small 4-manifolds which
admit multiple smooth structures.

Room 2
Detecting nontrivial elements in K1(Var) with point counting
Inna Zakharevich (Cornell University)

The Grothendieck ring of varieties over k, denoted K0(Vark), is the ”universal additive invariant” of varieties: it is
the free abelian group generated by varieties, modulo the relation that for any closed immersion Y ↪→ X we impose the
relation [X] = [Y ]+[X \Y ]. This ring is the π0 of a spectrum K(Vark) which encodes higher invariants of decompositions
of varieties. In this talk we will introduce the machinery of assemblers and describe a method for detecting multiplica-
tively ”interesting” elements in K1(Vark).



POSTER SESSION LAYOUT AND ABSTRACTS

Poster Session #1
Friday 6:00pm - 7:00pm

Poster Session #2
Saturday 1:30pm - 2:30pm

Poster Layout

Arturo Espinosa Shintaro Fushida-Hardy Holt Bodish

Ethan Farber Fraser Binns Seppo Niemi-Colvin Anindya Chanda Khanh Le

Thomas Witdouck Christopher Lang Alexander Sutherland Alexey Gorelov Guner Muarem

Kelly Pohland Jialong Deng Jiawei Han Nicholas Cazet

Geography and botany results for link Floer homology
Fraser Binns (Boston College)

Link Floer homology is a powerful link invariant taking value in the category of graded vector spaces. Having de-
fined such an invariant there are two natural questions one might ask; “which links can have the same invariants?” and
“which vector spaces can arise as the link Floer homology of a link?” My poster addresses various specializations of these
questions, and is based on joint work in progress with Subhankar Dey.

Non-trivial Steenrod squares on (the Khovanov Homology of) prime knots
Holt Bodish (University of Oregon)

We show that there are prime knots with arbitrarily high Steenrod operations on their Khovanov Homology. In particular,
given n, there is a prime knot Pn so that Sqn : Kh(Pn)→ Kh(Pn) is non trivial.

Vertex distortion of lattice knots
Nicholas Cazet (University of California – Davis)

The vertex distortion of a lattice knot is the supremum of the ratio of the distance between a pair of vertices along
the knot and their distance in the `1-norm. We show analogous results to those of Gromov, Pardon and Blair-Campisi-
Taylor-Tomova about the distortion of smooth knots hold for vertex distortion: the vertex distortion of a lattice knot
is 1 only if it is the unknot, and that there are minimal lattice-stick number knot conformations with arbitrarily high
distortion.

Leafwise quasigeodesic foliation and funnel property
Anindya Chanda (Florida State University)

A funnel leaf of a two-dimensional foliation is a (Gromov) hyperbolic leaf foliated by quasi-geodesics, emitting from
or merging at a common point on the ideal boundary of the leaf. A two-foliation F is said to have ’funnel property’ if
all of its leaves are sub-foliated by a one-dimensional leafwise quasigeodesic foliation. Funnel property arise in different
situations in the study of hyperbolic dynamics. The question is, whether existence of funnel leaves is just an additional
property or a consequence of being subfoliated by leafwise quasigeodesics. If the former is true then in dimension 3 it will
imply a much stronger result, which is that the two-foliation is arising from an Anosov flow. We answer this question
negatively by constructing an example of a two-dimensional foliation F with Gromov-hyperbolic leaves on a 3-manifold
M such that each leaf of F is foliated by quasi-geodesics and F has both funnel and non-funnel leaves. To construct such
a foliation, we start with the Franks-Williams flow and then consider a foliation which is transverse to both weak-stable
and weak-unstable foliation given by the flow.



Weighted scalar curvature
Jialong Deng (University of Göttingen)

Motivated by the importance of the Ricci Bakry-Emery curvature on weighted Riemannian manifolds, we define the
weighted scalar curvature on it and then results about the vanishing the harmonic spinor, f -minimal surface and the
weighted rigidity theorem are proved.

On the sectional category of subgroups inclusions and Adamson cohomology theory
Arturo Espinosa (Adam Mickiewicz University – Poznań)

The Lusternik-Schnirelmann category of a space, and Farber’s topological complexity, are particular examples of a more
general notion, the sectional category, introduced by Schwarz. A famous theorem, due to Eilenberg and Ganea, gives a
characterization of the LS category of an aspherical space as the cohomological dimension of its fundamental group (for
dimension greater than 3). In the context of topological complexity, the generalization of the theorem of Eilenberg and
Ganea, or any other algebraic characterization of the TC of aspherical spaces, remain as one of the most interesting open
problems of the field. The sectional category of a subgroup inclusion H into G can be defined as the sectional category
of the corresponding map between Eilenberg-MacLane spaces. We extend a characterization of topological complexity of
aspherical spaces given by Farber, Grant, Lupton and Oprea to the context of sectional category of subgroup inclusions
and investigate it by means of Adamson cohomology theory.

Constructing pseudo-Anosovs from expanding interval maps
Ethan Farber (Boston College)

We classify when certain interval maps, called zig-zag maps, can be realized as a train-track map for a pseudo-Anosov
homeomorphism. In particular, our classification produces dynamical invariant of the zig-zag map, taking values in the
rationals in the open unit interval, and this number summarizes important behavior about the pseudo-Anosov encoded
by the zig-zag. For example, this rational number is the rotation number at infinity of the pseudo-Anosov, and the
assignment of this rational number is monotonic in the entropy of the pseudo-Anosov.

A combinatorial proof the adjunction inequality
Shintaro Fushida-Hardy (Stanford University)

The adjunction inequality for symplectic 4-manifolds gives a lower bound on the genus of an embedded surface in
terms of homological information. This is one of the many results in low dimensional topology originally proved using
gauge theoretic techniques. In this poster, which follows Peter Lambert-Cole’s recent paper, I’ll introduce trisections
and outline how they can be used to re-prove the adjunction inequality by only using tools from geometric and algebraic
topology.

Geometry of collapsing and free deformation retraction
Aleksei Gorelov (National Research University Higher School of Economics)

A deformation retraction H : P × I → P is called free if H(H(x, t), s) = H(x,max(t, s)) for any point x ∈ P . I
have shown that a polyhedron P is collapsible if and only if there exists a piecewise linear free deformation retraction of
P to a point.

Growth rate of Dehn twist lattice points in Teichmüller space
Jiawei Han (Vanderbilt University)

Athreya, Bufetov, Eskin and Mirzakhani have shown the number of mapping class group lattice points intersecting
a closed ball of radius R in Teichmüller space is asymptotic to ehR, where h is the dimension of the Teichmüller space.
In contrast we show the number of Dehn twist lattice points intersecting a closed ball of radius R is coarsely asymptotic
to ehR/2.

Constructing BPS monopoles with spherical symmetry
Christopher Lang (University of Waterloo)

We study solutions to Nahm’s equations with continuous symmetries and, under certain (mild) hypotheses, we clas-
sify the corresponding Ansätze. Using our classification, we construct novel Nahm data, and prescribe methods for
generating further solutions.



Totally geodesic surfaces in hyperbolic 3-manifolds
Khanh Le (Temple University)

The study of surfaces has been essential in studying the geometry and topology of 3-manifolds. In this expository
poster, we focus on totally geodesic surfaces in hyperbolic 3-manifolds. We will discuss different methods to construct
examples of manifolds with totally geodesics surfaces and ways to obstruct the existence of such surfaces. Finally, we
will talk about some recent results connecting totally geodesics surfaces and arithmeticity and discuss some related open
questions.

How taking square roots of differential operators can lead to symplectic geometry
Guner Muarem (University of Antwerp)

One of the most fundamental mathematical structures in particle physics is undoubtably spin geometry and the re-
lated Dirac operator. Originally, this operator was introduced by P. Dirac in order to factorize the d’Alembertian (i.e.
the Laplacian on Minkowski space). Later on, Clifford algebras provided a generalization of Minkowski space and the
Dirac operator for these algebras was introduced. This research area is known as Clifford analysis. In a nutshell, it
provides a function theory which is both a refinement and generalization of harmonic analysis. However, when changing
the spin geometry to a symplectic spin geometry, the symplectic Dirac operator is much less studied in literature. In
this talk we describe the transition to the symplectic framework and provide a mechanism known as the Fueter theorem,
known from quaternionic analysis, to construct null-solutions of the symplectic Dirac operator based on representation
theoretical techniques. These results are based on https://doi.org/10.1007/s00006-020-01077-5.

Invariance of knot lattice homology
Seppo Niemi-Colvin (Duke University)

What can the failure of the integer lattice to approximate an ellipse tell us about certain 3-manifolds and the knots
inside them? This poster will answer that question by introducing lattice homology and knot lattice homology, which are
homology theories developed to compute Heegaard Floer homology and knot Floer homology of links of normal surface
singularities. After providing the construction of lattice homology and knot lattice homology, this poster will discuss a
new result, which is the invariance of knot lattice homology for knots representable in negative definite forest plumbings
of spheres.

Equivariant Bredon cohomology of C3-surfaces
Kelly Pohland (University of Oregon)

We introduce a cohomology theory graded on RO(C3) which is an analogue of singular cohomology for spaces with
an action of the cyclic group of order 3. We will then outline several properties of this theory and use them to compute
the cohomology of some C3-surfaces with constant Z/3 coefficients.

Special points on Fano varieties of complete intersections and applications to resolvent degree
Alexander Sutherland (University of California – Irvine)

Given a generic polynomial of degree n, we want to describe its roots using algebraic functions that are as simple
as possible. The modern framework for addressing this question centers resolvent degree, an invariant measuring a cer-
tain type of complexity. While there are no non-trivial lower bounds on resolvent degree, there is a history of using
geometric methods to construct upper bounds on resolvent degree. Recently, Wolfson computed best-to-date upper
bounds on resolvent degree by determining points of bounded resolvent degree on Tschirnhaus complete intersections.
Motivated by Wolfson’s work and improving on methods of Segre, I have established new methods for determining points
of bounded resolvent degree on Fano varieties k-planes of complete intersections. Additionally, applying these methods
to Tschirnhaus complete intersections yields new upper bounds on resolvent degree.

Expanding maps and Anosov diffeomorphisms on nilmanifolds
Thomas Witdouck (KU Leuven)

Given a generic polynomial of degree n, we want to describe its roots using algebraic functions that are as simple
as possible. The modern framework for addressing this question centers resolvent degree, an invariant measuring a cer-
tain type of complexity. While there are no non-trivial lower bounds on resolvent degree, there is a history of using
geometric methods to construct upper bounds on resolvent degree. Recently, Wolfson computed best-to-date upper
bounds on resolvent degree by determining points of bounded resolvent degree on Tschirnhaus complete intersections.
Motivated by Wolfson’s work and improving on methods of Segre, I have established new methods for determining points
of bounded resolvent degree on Fano varieties k-planes of complete intersections. Additionally, applying these methods
to Tschirnhaus complete intersections yields new upper bounds on resolvent degree.


