
Number Theory Day Schedule
October 12, 2012

All lectures will be held on the 3rd Floor of Levis Faculty Center.

8:50am Open Ceremony.

Matthew Ando - Chair, Department of Mathematics

9:00am Almost Harmonic Maass Forms and Kac-Wakimoto
Characters

Amanda Folsom (Yale University)

10:00am Break

10:30am On the Cohen-Lenstra Conjecture over Function
Fields

Jordan Ellenberg (University of Wisconsin)

11:30am The Quest for Perfection

Paul Pollack (University of Georgia)

12:30pm Lunch

2:00pm On Repeated Values of the Riemann Zeta Function
on the Critical Line

William Banks (University of Missouri)

3:00pm Break

3:20pm Andrews’ Generalization of the Watson Transfor-
mation and Partition Functions

Ae Ja Yee (Penn State University)

4:20pm An approach to nonsolvable base change for GL(2)

Jayce Getz (Duke University)



Abstract
William Banks
Title: On Repeated Values of the Riemann Zeta Function on the
Critical Line
Abstract: Let ζ(s) be the Riemann zeta function. In this talk, I will describe
some recent joint work pertaining to repeated values of ζ(s) on the critical
line, and I describe our evidence to support the conjecture that for every
nonzero complex number z, the equation ζ(1/2+ it) = z has at most two real
solutions t.

Jordan Ellenberg
Title: On the Cohen-Lenstra Conjecture over Function Fields
Abstract: I will explain the connection between arithmetic statistics over
function fields and questions in algebraic topology; in particular, I will ex-
plain how new results (joint with Venkatesh and Westerland) concerning ho-
mological stability of certain moduli spaces is related to the Cohen-Lenstra
conjecture over Fq(T ).

Amanda Folsom
Title: Almost Harmonic Maass Forms and Kac-Wakimoto Characters
Abstract: It is now well known that ordinary modular forms may appear
as characters for certain groups; one of the most beautiful such results is
given by “Monstrous moonshine,” which relates the modular j-function and
representations of the Monster group. In joint work with K. Bringmann (U.
Cologne) we address a question of Kac, and explain the modular proper-
ties of certain affine Lie superalgebra characters due to Kac and Wakimoto.
We prove that these characters are not strictly speaking modular forms, but
are essentially holomorphic parts of new automorphic objects we call “al-
most harmonic Maass forms.” These forms generalize weak Maass forms, and
thus in a special case, the characters in question are (mixed) mock modular
forms, forms which themselves generalize Ramanujan’s original mock theta
functions. We proceed by new methods inspired by recent work of Zagier,
and generalize prior works of Bringmann-Ono and Bringmann-Folsom.



Jayce Getz
Title: An approach to nonsolvable base change for GL(2)
Abstract: Motivated by Langlands’ beyond endoscopy idea, the speaker
will present a conjectural trace identity that is essentially equivalent to base
change and descent of automorphic representations of GL(2) along a non-
solvable extension of fields.

Paul Pollack
Title: The Quest for Perfection
Abstract: Recall that a natural number is said to be perfect if it is the sum
of its proper divisors; for example, 28 is perfect since 28 = 1 + 2 + 4 + 7 + 14.
I will discuss what we have learned in 2000 years of studying such numbers.

Ae Ja Yee
Title: Andrews’ Generalization of the Watson Transformation and
Partition Functions
Abstract: Watson proved the famous Rogers-Ramanujan identities using his
q-analogue of Whipple’s theorem, which was generalized by Andrews later.
In this talk, I will discuss two applications of the Andrews generalization
to partition functions, namely a generalization of the spt function and the
Bressoud conjecture on partitions with part difference conditions.

Two fundamental statistics in the theory of partitions are Dyson’s rank and
the Andrews-Garvan crank, which provide combinatorial proofs of partition
congruences modulo 5,7, and 11. Recently, Andrews introduced spt(n), the
number of appearances of the smallest parts in all partitions of n, and he
showed how spt(n) is related to the second rank and crank moments. Since
the introduction, the spt function has attracted a lot of attention due to its
rich properties, in particular its connections to the partition function p(n),
ranks, and cranks. I will give a new generalization of the spt(n) in the first
half of my talk. This is joint work with Atul Dixit.

By employing the Andrews generalization, Bressoud obtained an analytic
identity, which specializes to most of the well known theorems on parti-
tions with part congruence conditions and difference conditions including the
Rogers-Ramanujan identities. This led him to define two partition functions
as combinatorial counterparts of his identity. Bressoud then proved those
two partition functions are equal in some special cases and conjectured that
this holds true in general. I will discuss his conjecture in the second half of
my talk. This is joint work with Sun Kim.


