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8:00am-11:00am: Registration in Room 241

8:30am-9:00am

Room 245: A q-analog of Ljunggren’s Binomial Congruence
Armin Straub (University of Illinois at Urbana-Champaign)

Room 243: On Fourier Coefficients of Automorphic Forms of GL(n)
Baiying Liu (University of Minnesota)

9:00am-9:30am

Room 245: On Cubic Multisection Operators
Andrew Alaniz (University of Texas Pan American)

Room 243: Monodromy of Galois Representations and Equal-Rank
Subalgebra Equivalence
Chun Yin Hui (Indiana University)

9:30am-10:00am

Room 245: An Elementary Proof of Ramanujan’s Circular Summation
Formula and its Generalizations
Ping Xu (University of Illinois at Urbana-Champaign)

Room 243: The Equality of L-functions and its Applications
Yeansu Kim (Purdue University)

10:00am-10:30am

Break: Room 321, a.k.a Common Room



10:30am-11:00am

Room 245: Analogues of Stanley’s Theorem and Elder’s Theorem in
Odd Partitions and Distinct Partitions
Rebekah Gilbert (University of Illinois at Urbana-Champaign)

Room 243: The Number of Roots of Polynomials of Large Degree in a
Prime Field
Kenneth Ward (Oklahoma State University)

11:00am-11:30am

Room 245: Hecke-type Congruences for two Smallest Parts Functions
Nickolas Andersen (University of Illinois at Urbana-Champaign)

Room 243: On the Images of Outer Galois Representations Associated
to Elliptic Curves
Rachel Davis (University of Wisconsin-Madison)

11:30am-12:00pm

Room 245: Integrality of Cusp Form Fourier Coefficients and Formal
Groups
Jonas Kibelbek (Iowa State University)

Room 243: p-Groups have Unbounded Realization Multiplicity
Jennifer Berg (University of Texas at Austin)

12:00pm-1:00pm: Lunch

1:00pm-1:30pm

Room 245: Large Gaps Between Zeros of Dedekind Zeta-functions of
Quadratic Number Fields
Caroline Turnage-Butterbaugh (University of Mississippi)

Room 243: Rational Polynomial Pell Equations
Zachary Scherr (University of Michigan)



1:30pm-2:00pm

Room 245: Mahler Measures of Three-Variable Polynomials
Detchat Samart (Texas A&M University)

Room 243: Kakeya Sets over Non-archimedean Local Rings
Evan Dummit (University of Wisconsin-Madison)

2:00pm-2:30pm

Room 245: Moments for Non-abelian Cohen-Lenstra Heuristics
Daniel Ross (University of Wisconsin-Madison)

Room 243: Hecke Algebras for p-adic Modular Forms
Preston Wake (University of Chicago )

2:30pm-3:00pm

Break: Room 321, a.k.a Common Room

3:00pm-3:30pm

Panel: How to make a good presentation?
Paul Pollack, Bruce Reznick

3:30pm-4:00pm

Room 245: Potential Diagonalizability of Crystalline Representations
Hui Gao (Purdue University)

Room 243: Extending Bounds for Rational Points on A-S Curves Out-
side an Arithmetic Progression
Alexander Mueller (University of Michigan)

4:00pm-4:30pm

Room 245: The Diophantine Equation X4 + Y 4 = D2Z4 in Quadratic Fields
Melissa Emory (University of Nebraska at Omaha)

Room 243: The Stern Sequence and a Related Sequence
Jennifer Lansing (University of Illinois at Urbana-Champaign)



4:30pm-5:00pm

Room 245: On the Compositum of all Degree d Extensions
of a Number Field
Bobby Grizzard (University of Texas at Austin)

Room 243: An Interesting Family of Polynomials in Z2[x]
Katherine Anders (University of Illinois at Urbana-Champaign)

Sunday, October 14, 2012

8:30am-9:00am

Room 245: A Banach Space Determined by Weil Height
Adam Hughes (University of Texas at Austin)

Room 243: Higher Genus Counterexamples to Relative Manin-Mumford
Sean Howe (University of Chicago )

9:00am-9:30am

Room 245: Multiple Harmonic Sums
Julian Rosen (University of Michigan)

Room 243: The Average Number of Points on Curves over a Finite
Field in Small Regions
Kit Ho Mak (Georgia Institute of Technology)

9:30am-10:00am

Room 245: Diophantine Approximation with Partial Sums of Power Series
M.Tip Phaovibul (University of Illinois at Urbana-Champaign)

Room 243: Iwasawa Theory of Zd
p-extensions

Scott Zinzer (Arizona State University)

10:00am-10:30am

Break: Room 321, a.k.a Common Room



10:30am-11:00am

Room 245: Ramanujan-Hardy-Littlewood-Riesz Phenomena for Hecke forms
Arindam Roy (University of Illinois at Urbana-Champaign)

Room 243: Values Sharing for Integers
Jamie Weigandt (Purdue University)

11:00am-11:30am

Room 245: p-adic Modular Forms on Shimura Curves
Ernest (Hunter) Brooks ( University of Michigan)

Room 243: The a-numbers of Jacobians of Suzuki Curves
Beth Malmskog (Colorado College )

11:30am-12:00pm

Room 245: p-adic Heights of Generalized Heegner Cycles
Ari Shnidman (University of Michigan)

Room 243: Error Term Improvements for the van der Corput Transform
Joseph Vandehey (University of Illinois at Urbana-Champaign)

12:00pm-12:30pm

Room 245: Automorphisms of Truncated Barsotti-Tate Groups
Ding Ding (SUNY at Binghamton)



On Cubic Multisection Operators
Andrew Alaniz

University of Texas Pan American

Abstract: Elements of Ramanujans cubic theory of elliptic functions are
used to derive interesting representations for cubic multisections of Eisen-
stein series and associated combinatorial generating functions. By applying
Ramanujans process of trimidiation, explicit matrix representations for cubic
dissection operators are formulated. These matrices and their corresponding
eigenspaces will be discussed. This is joint work with Dr. Tim Huber from
The University of Texas Pan American.

An Interesting Family of Polynomials in Z2[x]
Katherine Anders

University of Illinois at Urbana-Champaign

Abstract: I describe a sequence of polynomials pn(x) ∈ Z2[x] such that the
order of pn(x) = dn and pn(x)qn(x) = 1 + xdn with the property that the
proportion of 1’s among the coefficients of qn(x) goes to 1 as n→∞.

Hecke-type Congruences for two Smallest
Parts Functions
Nickolas Andersen

University of Illinois at Urbana-Champaign

Abstract: We prove infinitely many congruences modulo 3, 5, and powers
of 2 for the overpartition function p(n) and two smallest parts functions:
spt1(n) for overpartitions and M2spt(n) for partitions without repeated odd
parts. These resemble the Hecke-type congruences found by Atkin for the
partition function p(n) in 1966 and Garvan for the smallest parts function
spt(n) in 2010. The proofs depend on congruences between the generating
functions for p(n), spt1(n), and M2spt(n) and eigenforms for the half-integral
weight Hecke operator T (`2).



p-Groups have Unbounded Realization
Multiplicity
Jennifer Berg

University of Texas at Austin

Abstract: Given a field F , and a group G, we define v(G,F ) to be the
number of distinct G-extensions of F within a fixed algebraic closure of F ,
and consider the collection of fields F such that v(G,F ) ≥ 1. The realization
multiplicity of G, denoted v(G), can therefore be defined as the minimum
over this collection of fields of v(G,F ). In this talk we interpret the solutions
to a particular Galois embedding problem over an extension K/F whose Ga-
lois group is a finite, cyclic p-group in terms of certain Galois submodules
within the parameterizing space of elementary p-abelian extensions of K.
Combined with some basic facts about the module structure of this parame-
terizing space, this allows us to exhibit a class of p-groups whose realization
multiplicity is unbounded. This is joint work with Andrew Schultz.

p-adic Modular Forms on Shimura Curves
Ernest (Hunter) Brooks

University of Michigan

Abstract: Serre defined a p-adic modular form as a uniform limit of q-
expansions of classical modular forms and studied the differential operator
q ddq on the space of p-adic modular forms. Soon after, Katz gave a geometric
interpretation of p-adic modular forms as sections of rigid line bundles over
the ordinary locus of the modular curve over Qp. This second interpretation
also gave a bridge between p-adic and real-analytic modular forms, uniting
Serre’s p-adic operator with a classical (non-holomorphic) operator of Maass
and Shimura. We will explain the generalization of this picture to Shimura
curves, which are moduli spaces for certain types of abelian surfaces. Because
Shimura curves don’t have cusps, modular forms for Shimura curves don’t
have q-expansions— thus, between the two interpretations of p-adic modular
forms, only Katz’s generalizes. For the purpose of explicitly computing p-adic
differential operators, one therefore needs an alternate concrete description.
We will give one, using recent computations of Miljan Brakočević and others,
and possibly give some applications to p-adic L-functions.



On the Images of Outer Galois
Representations Associated to Elliptic Curves

Rachel Davis
University of Wisconsin-Madison

Abstract: For p-adic representations of the absolute Galois group associated
to elliptic curves, much is understood about the sizes of the images and about
the conjugacy invariants of the images of Frobenius elements. On the other
hand, much less is known about the outer Galois representations associated
to elliptic curves. These are representations from the absolute Galois group to
an outer automorphism group of a free pro-p group. The goal of this research
is to take a first step in understanding more concretely Galois representations
to automorphism groups of non-abelian groups. Let E be a semistable elliptic
curve over Q with good supersingular reduction at 2. Associated to E, there
is a Galois representation to a certain subgroup of the automorphism group of
a metabelian group. I show that there is a Galois representation surjecting to
this subgroup (with the right ramification). Then, I compute some conjugacy
invariants for the images of the Frobenius elements. This will give rise to
new arithmetic information analogous to traces of Frobenius for the p-adic
representation.

Automorphisms of Truncated Barsotti-Tate
Groups
Ding Ding

SUNY at Binghamton

Abstract: p-divisible groups, or more generally (formal) group schemes have
been studied actively since mid 20th century, thanks to the work of Dieudonn,
Manin and many others. We focus on a particular type of p-divisible groups,
namely, the canonical lifts of level 1 Barsotti-Tate groups, and discuss auto-
morphisms of their truncations.



Kakeya Sets over Non-archimedean Local Rings
Evan Dummit

University of Wisconsin-Madison

Abstract: he classical Kakeya problem asks how small (in measure) a subset
of the Euclidean plane can be, if it contains a unit line segment in every
possible direction; Besicovitch showed that such sets could have measure 0.
In a 2010 paper of Ellenberg, Oberlin, and Tao, the authors asked whether
there are Besicovitch phenomena in Fq[[t]]n: namely, whether there exist sets
containing a line in every direction of small measure in Fq[[t]]n. In recent
joint work with M. Hablicek (UW-Madison), I answered their question in
the affirmative by explicitly constructing a Kakeya set in Fq[[t]]n of measure
0. I will discuss this result along with some possible applications to number
theory.

The Diophantine Equation X4 + Y 4 = D2Z4 in
Quadratic Fields

Melissa Emory
University of Nebraska at Omaha

Abstract: A. Aigner proved in 1934 that, except in Q(
√
−7), there are no

nontrivial quadratic solutions to the Diophantine equation x4 + y4 = z4. The
result was later re-proven by D.K. Faddeev and the argument simplified by
L.J. Mordell. This talk discusses work to extend this result that shows that
nontrivial quadratic solutions exist to X4 +Y 4 = D2Z4 precisely when either
D = 1 or D is a congruent number.



Potential Diagonalizability of Crystalline
Representations

Hui Gao
Purdue University

Abstract: Let K0 be a finite unramified extension of Qp. In this talk, we
show that all crystalline representations of GK0

(the absolute Galois group
of K0) with Hodge-Tate weights in {0, ..., p − 1} are potentially diagonal-
izable. “Potential Diagonalizability” is a tool developed by Barnet-Lamb,
Gee, Geraghty and Taylor, and it is used to prove automorphy lifting theo-
rems. Roughly speaking, it says that certain Galois representations can be
“transformed” into a direct sum of characters. This is joint work with Tong
Liu.

Analogues of Stanley’s Theorem and Elder’s
Theorem in Odd Partitions and Distinct

Partitions
Rebekah Gilbert

University of Illinois at Urbana-Champaign

Abstract: The first half of the talk will focus on the results in (unrestricted)
integer partitions known as Stanley’s Theorem (the number of 1’s in the
partitions of n is equal to the number of parts that appear at least once in
a partition of n, summed over all partitions of n) and Elder’s Theorem (the
number of times j appears as a part in the partitions of n is equal to the
number of parts that appear at least j times in a partition, summed over
all partitions of n). While a number of proofs were developed in the 1970’s
and 1980’s, we will see that these results were actually established by Nathan
Fine well over a decade prior to any other proof.
The second half of the talk establishes analogues to these results and their
corollaries in the sets of odd partitions and distinct partitions.



On the Compositum of all Degree d
Extensions of a Number Field

Bobby Grizzard
University of Texas at Austin

Abstract: Let k be a number field and fix a positive integer d. Let k[d]

denote the compositum of all degree d extensions of k in a fixed algebraic
closure. Such infinite algebraic extensions have been studied by Bombieri
and Zannier, Checcoli, and Checcoli and Widmer, originating from questions
about the Northcott property. We consider the question of whether there is
a constant c such that any finite subextension K of k[d] can be generated by
elements of degree at most c over k. We show that such a constant exists
if and only if d < 3, however the question is more interesting when one
requires that K/k be a Galois extension. We are able to answer the question
in the negative when d is even or non-squarefree (the latter following an idea
from Checcoli), and in the affirmative when d is prime (this proof uses the
classification of finite simple groups). This is joint work with Itamar Gal.

Higher Genus Counterexamples to Relative
Manin-Mumford

Sean Howe
University of Chicago

Abstract: We describe a geometric construction of a counterexample to
Pinks relative Manin-Mumford conjecture on the Poincar biextension of any
Jacobian variety admitting an antisymmetric isogeny, generalizing Edixhovens
construction in the genus 1 case. We will also briefly discuss the relation be-
tween these counterexamples, Bertrands original counterexample using Ribet
sections for any abelian variety admitting an antisymmetric polarization, and
Pinks general conjecture on special subvarieties of mixed Shimura varieties.



A Banach Space Determined by Weil Height
Adam Hughes

University of Texas at Austin

Abstract: In 2009 Allcock and Vaaler used the (absolute, logarithmic) Weil
height to construct a real Banach space as the completion of the algebraic
numbers modulo torsion. In this talk we’ll discuss the setup for their construc-
tion, talk about the techniques used in the proof, and develop a dictionary
for understanding how the interplay between Galois theory and functional
analysis give a foundation for understanding algebraic numbers as compactly
supported functions on a measure space. We’ll give proofs for the non-trivial
lemmata and the main result and try to understand the ideas presented in
more classical language where possible. Time permitting we’ll talk about
related problems this work raises in analytic number theory and some results
that come out of this framework in other, more-recent works.

Monodromy of Galois Representations and
Equal-Rank Subalgebra Equivalence

Chun Yin Hui
Indiana University

Abstract: Let K be a number field and GK the absolute Galois group
of K. If {ρl} is a compatible system of semisimple l-adic representations
of GK in the sense of Serre, let Gl be the image of ρl. We prove that the
formal character of the tautological representation of the derived group of
Gl is l-independent by the theory of abelian l-adic representations. This
l-independence result together with the classical representation theory of
semisimple Lie algebra imply the number of An factors of the Lie algebra
of Gl is independent of l if n is bigger than 8.



Integrality of Cusp Form Fourier Coefficients
and Formal Groups

Jonas Kibelbek
Iowa State University

Abstract: The Fourier coefficients of weight k Hecke newforms are algebraic
integers an that satisfy three-term linear recursions apn−Apan+Bpan/p = 0 for
all primes p and all n. These recursions imply that we can construct integral
formal group laws, associated to spaces of cusp forms, using the coefficients
an. This construction leads to a stronger integrality statement than what
is well-known from newform theory. We will also discuss some applications
of these formal groups and a conjecture about formal groups associated to
spaces of noncongruence cusp forms.

The Equality of L-functions and its Applications
Yeansu Kim

Purdue University

Abstract: L-functions are very interesting tools that number theorists have
been used since 18th century. Those also appear in the local Langlands corre-
spondence. Briefly, the local Langlands correspondence finds the correspon-
dence between two different objects: Arithmetic (Galois or Weil Deligne) side
and analytic (representation theoretic) side. In each side, we can define the L-
functions of those objects. The L-functions from analytic side are defined by
Shahidi (Langlands-Shahidi method) in the generic case and the L-functions
from arithmetic side are Artin L-functions. The natural question is whether
two L-functions are equal in the sense of local Langlands correspondence. If
it is, we can use the properties of the L-functions from arithmetic side to
study L-packet, the object in the analytic side, which is the set of irreducible
admissible representations of quasi split group G over p-adic field. In this
talk, I will explain those in the case of split GSpin groups. Furthermore, I
will explain the classification of strongly positive discrete series representa-
tions of GSpin groups over p-adic field which is one of the main tools in the
proof of the equality of L-functions. If time permits, I will explain the generic
Arthur L-packet conjecture which is one of the applications of the equality
of L-functions.



The Stern Sequence and a Related Sequence
Jennifer Lansing

University of Illinois at Urbana-Champaign

Abstract: In his 1858 paper, Stern investigated a sequence of numbers
constructed in a way similar to Pascal’s triangle: take two values a and b
which form the first row, and the next row is formed by rewriting the previous
row and inserting the sum a+ b between its summands. The Stern sequence
can be defined by the recurrences s(2n) = s(n), s(2n+ 1) = s(n+ 1) + s(n)
with s(0) = 0 and s(1) = 1. When written in the triangular array, called the
diatomic array, each row has mirror symmetry of values about the middle
value. Stern also noted s(3n) will always be even. Lucas proved the largest
value of the r-th row in the diatomic array is a Fibonacci number: Fr+2.
The author has proved results regarding the second and third distinct largest
values in a row of the Stern sequence. The second largest distinct value in
the r-th row is Fr+2 − Fr−3, and the third largest distinct value in the r-th
row is Fr+2 − Fr−3 − Fr−7. Define w(n) := 1

2s(3n). The author will present
new recurrence relations, various properties it satisfies, including the growth
of w(n) and the largest value in a row.

On Fourier Coefficients of Automorphic
Forms of GL(n)

Baiying Liu
University of Minnesota

Abstract: For a cuspidal automorphic form ϕ of GLn(A), where A is the ring
of adeles of a number field k, the well-known Fourier expansion of ϕ in terms
of the Whittaker-Fourier coefficient of ϕ, due to J. Shalika and I. Piatetski-
Shapiro, independently, was fundamental to the theory of automorphic forms.
In this work, we extend this Fourier expansion to the whole discrete spectrum
of the space of all square-integrable automorphic forms of GLn(A) and deter-
mine the Fourier coefficients of irreducible, non-cuspidal, square-integrable
automorphic representations of GLn(A) in terms of unipotent orbits. This
work is joint with Prof. Dihua Jiang. It has been published online by IMRN
(2012). http: //imrn.oxfordjournals.org/content/early/2012/07/13/imrn.rns153.



The Average Number of Points on Curves
over a Finite Field in Small Regions

Kit Ho Mak
Georgia Institute of Technology

Abstract: Let p be a prime, and let C/Fp be an absolutely irreducible
plane curve. In this talk, we investigate the problem of how often a box
B ⊆ [0, p− 1]2 will contain the expected number of points. In particular, we
give a lower bound on the volume of B that guarantees almost all translations
of B contain the expected number of points. This improves the Weil bound
for the number of points on C inside a rectangle in an ”almost all” sense.
This is joint work with A. Zaharescu.

The a-numbers of Jacobians of Suzuki Curves
Beth Malmskog
Colorado College

Abstract: For m ∈ N, let Sm be the Suzuki curve defined over F22m+1. It
is well-known that Sm is supersingular, but the p-torsion group scheme of its
Jacobian is not known. The a-number is an invariant of the isomorphism
class of the p-torsion group scheme. In this talk, I will discuss joint work
in which we computed a closed formula for the a-number of Sm using the
action of the Cartier operator on H0. This talk features joint work of Holley
Friedlander, Derek Garton, Beth Malmskog, Rachel Pries, and Coin Weir.



Extending Bounds for Rational Points on A-S
Curves Outside an Arithmetic Progression

Alexander Mueller
University of Michigan

Abstract: Let Xt denote the Artin-Schreier curve associated with the equa-
tion yq− y = f(x), and consider also the family of curves obatined by letting
t vary in Fq. I will explain how a sufficiently strong, uniform bound on the
numbers |Xt(Fq)| can be extended to a similar bound on |Xt(Fqn)| for all
n relatively prime to the characteristic. This situation in turn implies in-
teresting relations among the eigenvalues of Frobenius on each H1(Xt) with
corresponding interesting and clean Diophantine consequences.

Diophantine Approximation with Partial
Sums of Power Series.

M.Tip Phaovibul
University of Illinois at Urbana-Champaign

Abstract: Let {an}n>0 be a sequence of real numbers, and G(s) :=
∞∑
n=0

an
n!
sn.

For a nonzero rational number r, we consider the problem of approximating
G(r) with a partial sum of the series. In the case an ≡ 1 and s = 1, which
gives G(1) = e, Sondow conjectured in 2008 that exactly two of these partial
sums are also convergents to the continued fraction of e. These was proved
by Berndt, S. Kim and Zaharescu in 2012. In this talk we will discuss some
results and data regarding different sequences {an}n>0. These included the
case when {an} are the real Dirichlet character, the coefficient of an L-series
attached to an elliptic curve, or when an denotes the number of ways of
writing n as a product of k integers. This is joint work with B. Berndt, S.
Kim, and A. Zaharescu.



Multiple Harmonic Sums
Julian Rosen

University of Michigan

Abstract: Multiple harmonic sums are a generalization of the harmonic
numbers (partial sums of the harmonic series). They can be thought of as
a truncated version of multiple zeta functions. In this talk, I will discuss a
method for generating identities involving multiple harmonic sums. I will give
two applications. The first is a generalizations of Wolstenholme’s theorem,
which state that

(2p−1
p−1

)
≡ 1 (mod p3) for all primes p ≥ 5. The second

applications is a family of congruences for values of p-adic L-functions at
positive integers, in terms of multiple harmonic sums.

Moments for Non-abelian Cohen-Lenstra
Heuristics
Daniel Ross

University of Wisconsin-Madison

Abstract: Cohen and Lenstra gave, in their 1983 paper, predictions about
the distribution of p-parts of class groups of quadratic fields among all abelian
p-groups groups–for instance, suggesting how often Z/3 should arise com-
pared to Z/9. Following a similar philosophy, Boston-Bush-Hajir have de-
fined a non-abelian heuristic, giving predictions on the distribution of groups
arising as pro-p étale fundamental groups over quadratic fields. A reformula-
tion of the original Cohen-Lenstra distribution in terms of its moments allows
study of the analogous geometric question over function fields. In this talk,
we pursue this direction for the BBH distribution, in particular, giving a
formula for its moments and a geometric interpretation of this formula.



Ramanujan-Hardy-Littlewood-Riesz
Phenomena for Hecke forms

Arindam Roy
University of Illinois at Urbana-Champaign

Abstract: We generalize a Ramanujan-Hardy-Littlewood result to primitive
Hecke forms, which interestingly exhibits faster convergence than in the initial
case of the Riemann zeta function. We also provide a criterion in the spirit
of Riesz for the Riemann Hypothesis for the associated L-functions

Mahler Measures of Three-Variable
Polynomials
Detchat Samart

Texas A&M University

Abstract: The logarithmic Mahler measure of an n-variable Laurent poly-
nomial P is defined as

m(P ) =

∫ 1

0
· · ·
∫ 1

0
log |P (e2πiθ1, . . . , e2πiθn)| dθ1 · · · dθn.

It has been proved and conjectured that the (logarithmic) Mahler measures
of some certain polynomials are related to special values of L-functions. In
the three-variable case, Bertin established many formulas relating Mahler
measures to values of L-functions of singular K3 surfaces, which turn out to
be L-values of some weight 3 newforms. We study the Mahler measures of
families of three-variable polynomials initially investigated by Rogers. Using
similar techniques introduced by Bertin, we showed that the Mahler measures
of several polynomials are rational linear combinations of Dirichlet and mod-
ular L-values, where the latter are associated to CM newforms of weight 3.
Some conjectured formulas obtained from numerical computations will also
be presented.



Rational Polynomial Pell Equations
Zachary Scherr

University of Michigan

Abstract: In this talk, I will discuss the role that arithmetic geometry plays
in understanding solutions to polynomial Pell equations. Using some results
about elliptic curves, I will discuss how one can parametrize all monic, quartic
polynomials, with rational coefficients, admitting a non-constant solution to
the Pell equation. Time Permitting, I will settle a conjecture about which
positive integers can occur as the period of the continued fraction of the
square root of these types of polynomials.

p-adic Heights of Generalized Heegner Cycles
Ari Shnidman

University of Michigan

Abstract: We present a p-adic variant of the Gross-Zagier formula, general-
izing work of Perrin-Riou and Nekovar. The formula relates the p-adic height
of a generalized Heegner cycle to the derivative of a certain p-adic L-function.
This p-adic L-function interpolates special values of Rankin-Selberg convo-
lutions of newforms of even weight with Hecke characters (not necessarily of
finite order) attached to an imaginary quadratic field.

A q-analog of Ljunggren’s Binomial
Congruence
Armin Straub

University of Illinois at Urbana-Champaign

Abstract: Ljunggren’s congruence states that
(
ap
bp

)
≡
(
a
b

)
modulo p3, for

prime p ≥ 5. The goal of this talk is to extend this congruence into the q-
world. To this end the q-binomial coefficients are reviewed and characterized
in a variety of ways.



Large Gaps Between Zeros of Dedekind
Zeta-functions of Quadratic Number Fields

Caroline Turnage-Butterbaugh
University of Mississippi

Abstract: Let K be a quadratic number field with discriminant d. The
Dedekind zeta-function attached toK can be expressed by ζK(s) = ζ(s)L(s, χd)
for s 6= 1, where ζ(s) is the Riemann zeta-function, the character χd is the
Kronecker symbol associated to d, and L(s, χd) is the corresponding Dirichlet
L-function. Using the mixed second moments of ζK(1

2+it) and its derivatives,
we prove the existence of gaps between consecutive zeros of ζK(s) on the criti-
cal line which are much larger than the average spacing. We also conjecture a
more precise main term for these moments using a modification of the recipe
of Conrey, Farmer, Keating, Rubenstein, and Snaith combined with ideas of
Hughes and Young.

Error Term Improvements for the van der
Corput Transform

Joseph Vandehey
University of Illinois at Urbana-Champaign

Abstract: The van der Corput transform (also known as process B in the
theory of exponent pairs) can help to tame many of the wilder exponential
sums encountered in number theory, but at the cost of a large inexplicit error
term. We will present new results which make this error term much more
explicit, while making the van der Corput transform applicable to an even
wider variety of sums.



Hecke Algebras for p-adic Modular Forms
Preston Wake

University of Chicago

Abstract: Many authors have considered the relationship between the Goren-
stein condition for Hecke algebras and the arithmetic of cyclotomic fields.
A well-known example is the theorem of Kurihara (proven independently by
Harder and Pink) which shows that, if the Eisenstein component of the Hecke
algebra for cusp forms is Gorenstein, then a corresponding ideal class group
is cyclic as an Iwasawa module.

The Number of Roots of Polynomials of
Large Degree in a Prime Field

Kenneth Ward
Oklahoma State University

Abstract: We establish asymptotic upper bounds on the number of zeros
modulo p of certain polynomials with integer coefficients, with p prime num-
bers arbitrarily large. The polynomials we consider have degree of size p and
are obtained by truncating certain power series with rational coefficients that
satisfy simple differential equations.

Values Sharing for Integers
Jamie Weigandt
Purdue University

Abstract: A celebrated theorem Nevanlinna says that two non-constant
meromorphic functions with the same level sets at five values are identical.
Following analogies between the rings of meromorphic functions and integers,
we discuss the notion of two integers sharing values. We formulate a conjec-
tural analogue of Nevanlinna’s five value theorem, and show that it implies
a conjecture in logic dating back to Julia Robinson’s thesis. We also present
some data regarding the later conjecture, and discuss some extreme examples
of integers sharing many values.



An Elementary Proof of Ramanujan’s
Circular Summation Formula and its

Generalizations
Ping Xu

University of Illinois at Urbana-Champaign

Abstract: In this talk, I will give the idea of an elementary proof of Ra-
manujans circular summation formula of theta functions and its generaliza-
tions given by S. H. Chan and Z. -G. Liu, who used the theory of elliptic
functions. In contrast to all other proofs, our proofs are elementary. An
application of this summation formula is given.

Iwasawa Theory of Zd
p-extensions

Scott Zinzer
Arizona State University

Abstract: In this brief talk, we review classical Iwasawa theory of Zp-
extensions, leading to Iwasawa’s growth formula for class groups in Zp-extensions.
We then discuss analogous problems in the theory of Zd

p-extensions, where
much less is known in general. We end with a summary of known results and
open problems with important applications to classical Iwasawa theory.


