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Abstract: In this talk we will introduce generalized hyperpolygons, which arise as Nakaima-type representations of a comet-shaped quiver,
following recent work with Steven Rayan. After showing how to identify these representations with pairs of polygons, we shall associate to the data
an explicit meromorphic Higgs bundle on a

genus-g Riemann surface, where g is the number of loops in the comet. We shall see that, under certain assumptions on flag types, the moduli space
of generalized hyperpolygons admits the structure of a completely integrable Hamiltonian system. Finally, we shall look into the appearance of
branes within the moduli space of generalized hyperpolygons as well as of Higgs bundles, and consider mirror symmetry for such branes. Time
permitting, we will mention some other recent resultsin various areas of science.
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Abstract

We introduce the notion of generalized hyperpolygen. which arises as o represeniation, in the
sense of Nakajima, of a comet-shaped quiver. We identify these rep
metric figures nely pairs of polyg in the Lie algebra of a comps
in its complexification. To such data
genus-g Rie

tions with rigid geo-
zroup and the other
we associale an explicit meromorphic Higes bundle on a
where g is the number of loops in the comet, thereby embedding the
ety inte o Hilchin system on a punciured genus-g Riem
with positive codimension). We show , under certain assumptions on flag (ype;
S ized hyperpalyzons admits the structure of a completely inte
Gelfand-Tsetlin type. nherited Irom the reduction of partial flag varieties. In the case where all
e compleie, we present the Humilionians explicitly. We also remark upon the discretization
: Hitchin cquations given by hyperpolygons, the construction of trip

branes (in the sense of

Kapustin-Witten mirror symmetry), and d e berween tame and wild Hitchin systems (in the

sense of Painlevé ranscendents).

L. Introduction

One constant theme in the work of Michael Atiyah has been the interplay of algebra. geometry
and physics, The construction of complete, asvmptotically locally Euclid (ALE), hyperkihler
4-manifolds—in other words. of gravitational instantons—from a ph of Dynkin type is the
rticular program for constructing Kahler-Einstein metrics. relevant to both geome-
ey and physics and using only linear algebra. This construction is at once the geometric realization
of the McKay comrespondence for finite subgroups of SU{2) [38]. a generalization of the Gibbons—
Hawking ansatz [15], and the ar e of the ih-Dirintel d—Hitchin—Manin techi
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Higgs bundles appeared a few decades ago as solu-
tions to certain equations from physics and have at-
tracted much attention in geometry as well as other
areas of mathematics and physics. Here, we take a
very informal stroll through some aspects of linear
algebra that anticipate the deeper structure in the
moduli space of Higgs bundles.
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A modified age-structured SIR
model for COVID-19 type viruses

Vishaal Ram! & Laura P. Schaposnik®

We present a modified age-structured SIR model based on known patterns of social contact and

istanci within ington, USA. We find that popul qge-distribution has a
significant effact an disease spread and mortality rate, and contribute to the effrcacy of age-specific
cantact and treatment measures. We consider the effect of relaxing restrictions across less vulnerable
age-brackets, results of varying p . Moreaver,
we analyze the effects of vaccinations thy of age-targeted
distributions. Lastly, we explore how aur model can applied to other states to reflect social-distancing
policy based on different parameters and metrics.

The Power of Many: A Physarum Swarm Steiner Tree Algorithm

Cell fi

ion through slime mold network dynamies

Sheryl Hsu ©, Fidel I. Schaposnik Massolo® and Laura P. Schapost

(x) Corresponding author: schapos@uic. edu

Sheryl Hsu® and Laura I Schaposuik®®
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can be used to solve the Euclidean Steiner

We create the first Physarum gorithm, w]
tree problem. Physarum is a unicellular slime mold with the ability to form networks and fuse with
rum organisms. We use the simplicity and fusion of Physarum to c
which independently operate to solve the Steiner problem. The Physerum Steiner t

slime mold that bas be

eatinns
1in [4] that m
i nerwork eteation. In t

all then utilizes a swarm of Physerum organisms which gradually find terminals and fuse with each
other, sharing intelligence. The algorithm is also highly capable of ng the obstacle avoidance
Steiner tree problem and is a strong alternative to the current leading algorithm. The algorithm is

i nd Ly
s of this

of particular interest due to its novel approach, time complexity, rectill
to run on varying shapes and topological surfaces

r properties, and ability

icates and sh

ds Cell fusion, netwark
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