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TITLES AND ABSTRACTS

Swati, University of South Carolina
Indices of nilpotency in certain spaces of modular forms

ABSTRACT: In this paper, we study the index of nilpotency relative to certain Hecke op-
erators in spaces of modular forms with integer weight and level 1 with integer coefficients
modulo smaller primes p. In these settings, we prove upper bounds on certain indices of
nilpotency. As an application of our bounds, we prove infinite families of congruences for
pl-core partition functions modulo p and a positive integer ¢, and we prove an infinite family
of congruences modulo 3 for the r-th power partition function, r = 12k with £ relatively
prime to 6. We also include conjectures on a function which quantifies degree lowering on
powers of the Delta function by the relevant Hecke operators in these settings, and on the
index of nilpotency relative to a modification of this degree-lowering function.

Chary Addanki, Sam Houston State University
Hecke Algebra of Symplectic Groups

ABSTRACT: In this talk, I will talk about the generators of the local Hecke algebra for the
symplectic group of general genus. I will show formulas for 7;(p?) under the spherical map.
This leads to the explicit formula for the p*-Hecke operator T'(p?) (for arbitrary genus) under
the spherical map.

Himanshi Chanana, Queen Mary University of London
Average of moments over automorphic family

ABSTRACT: In this talk, we study a mixed moment of Rankin-Selberg L-functions in the
archimedean conductor aspect. We will discuss an asymptotic formula for this moment and
its application to the simultaneous non-vanishing of central values. This is a work in progress.

Vorrapan Chandee, Kansas State University
Statistics of a large orthogonal family of L-functions

ABSTRACT: We study a large orthogonal family of L-functions associated with holomorphic
Hecke newforms of level ¢, averaged over ¢ < ). I will talk about one level density and the
nth centered moments of this family. Assuming GRH, the support of the Fourier transform
of the test function on these statistics is extended to be roughly double the range from previ-
ous results. Moreover, we study one level density for large even and odd orthogonal families,
with applications to non-vanishing at the critical point. The talk is based on my joint works

with S. Baluyot, Y. Lee, X.Li and M. Milinovich.
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Maya Chang and Michael Hoffman, UC San Diego
Congecture of Gross - Fourier Coefficients on Go and Cubic Twist L-Values

ABSTRACT: Benedict Gross has a conjecture relating the square roots of the central values
of a certain L-function of a cuspidal eigenform f to the Fourier coefficients of the lift of f to
the group G5. We describe our methods to compute the central values of the L-function of f,
twisted by a Dirichlet character associated to a Galois cubic field. We will provide evidence
for this conjecture of Gross via comparison with Fourier coefficients on G5 computed by
Aaron Pollack.

Andrew Christensen, Brigham Young University
An Improved Explicit Upper Bound of |((1 + it)]

ABSTRACT: The Riemann zeta function, ((s), is a complex function of a single variable
which helps us understand the distribution of prime numbers. In analytic number theory, it
is useful to have explicit bounds on |{(s)|. Utilising both smoothing techniques and expo-
nential sums, we demonstrate an improved explicit upper bound of |((1 + it)].

Matteo Di Scipio, University College London
Analogues of the forward and backward Kuznetsov formulas for finite places

ABSTRACT: We develop a non-archimedean place analogue of the “forward” and “backward”
Kuznetsov formulas. Specifically, in analogy to the archimedean place, choosing a particular
test function on either the spectral or the geometric side, one may express the other side in
terms of transforms involving representation theoretic Bessel functions for a representation

of GLQ(Qp)

Jakub Dobrowolski, Queen Mary University of London
Second moment estimates for the GL(2) x GL(2) Rankin-Selberg L-functions

ABSTRACT: In this talk, we will provide a brief history and overview of the moment method
for automorphic L-functions on higher-rank groups and their applications to subconvex-
ity. Finally, I will present ideas from my recent preprint (arXiv:2510.18088) on finding the
asymptotic formula for the second moment of GL(2) x GL(2) Rankin-Selberg L function,
L(1/2,m®m) where 7 runs over representations with the non-archimedean conductor going
to infinity and 7 is a fixed cuspidal representation unramified everywhere.

Melissa Emory, Oklahoma State University
At Most One: Local Multiplicity and the Gan-Gross-Prasad Conjectures for GSpin Groups

ABSTRACT: A central theme in modern representation theory is understanding how an irre-

ducible representation of a reductive group restricts to a subgroup. The Gan-Gross-Prasad
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(GGP) conjectures provide a precise and far-reaching prediction for classical groups: that
certain branching spaces are at most one-dimensional—a local multiplicity one statement. In
this talk, I will present new results establishing this local “at most one” multiplicity for GSpin
groups, extending the GGP framework beyond the classical group setting.The proof draws
on tools from the representation theory of p-adic groups—including Bernstein-Zelevinsky
theory and Harish-Chandra’s method of descent—alongside the rich Lie-theoretic structure
of GSpin groups. I will motivate the problem, explain the specific challenges posed by GSpin
groups, and sketch the key ideas behind the multiplicity bound. This talk is designed to be
accessible to graduate students while highlighting the broader significance of these results
within the Langlands program.

Amanda Folsom, Amherst College

Quantum modular forms and applications

ABSTRACT: The subject of quantum modular forms is relatively new, with its definition and
initial examples introduced by Zagier in 2010. These functions are not modular in the tra-
ditional sense, but the ways in which they fail to be modular exhibit rich analytic behavior.
In this talk, we will provide an accessible introduction to the subject of quantum modular
forms, and some applications and problems of interest in number theory and other fields of
mathematics.

Debanshu Ghosh, University of Rochester
Unaversality of quadratic L-functions over function fields

ABSTRACT: In this talk, I will discuss universality phenomena for quadratic Dirichlet L-
functions over function fields. Motivated by Voroninas universality theorem for the Riemann
zeta function and its subsequent extensions, and building on recent work of Andrade, Gonek,
and Lee on Dirichlet L-functions in function fields, I will show that a positive proportion of
quadratic Dirichlet characters give rise to universal L-functions.

Yasuko Hasegawa, The Jikei University School of Medicine
The Schubert Eisenstein series on Sp(2)

ABSTRACT: [ will explicitly state the Fourier expansions of the Schubert Eisenstein series
over the group Sp(2) and present the analytic properties of the series.

Tung Hoang, Tulane University
Elliptic Curves and Class Numbers over Quadratic Number Fields

ABSTRACT: This is ongoing work on the arithmetic of elliptic curves over quadratic number
fields, with a focus on phenomena related to class numbers.



Gerald Hoehn, Kansas State University
An Eztremal Characterization of j(7) — 744

ABSTRACT: The shifted modular function j(7)—744 is classically characterized as the unique
SLy(Z)-invariant holomorphic function on the upper half-plane with Fourier expansion ¢!+
O(q) at the cusp. In this talk I discuss a different extremal characterization of the same
function. Consider holomorphic functions Z on the upper half-plane satisfying

Z(-1/7)=Z(t) and Z(1)=q '+ Zchqh_l, q=e",
h>0
with ¢, > 0, subexponential growth of the coefficients, and such that the number of exponents
h < u with ¢; # 0 grows at most linearly in u. I show that the gap before the first positive
coefficient cannot exceed 2. More precisely, if ¢, = 0 for all 0 < h < 2, then all nonintegral
exponents vanish, so Z is invariant under 7 — 7 4 1 and hence under SLy(Z), which forces

Z(1) = j(r) — 744.

Thus j(7) — 744 is the unique function in this class with vanishing coefficients for 0 < h < 2.
The proof uses explicit contour integrals built from the modular A-function and may be
viewed as a modular-function analogue of the magic-function method from sphere packing.
This talk is based on arXiv:1909.05745.

Jiaqi Hou, Louisiana State University
L? norm bounds for Maass forms
ABSTRACT: I will discuss improved LS-bounds for Hecke-Maass forms on compact arith-

metic hyperbolic surfaces. We obtain a power saving over the local bound of Sogge by the
amplification method. This is based on joint work in progress with Xiaoqi Huang.

Robert Hough, Stony Brook University
The polar distribution of integer matrices

ABSTRACT: An old method of Selberg counts the number of matrices in SL,(Z) of bounded
norm. [ will explain a method to study the distribution of rotation matrices in the polar
decomposition of these matrices, which uses a modification of the Selberg trace formula.

Yung-Chieh Hsieh, Rutgers University

The fourth moment of GL(2) automorphic L-functions of specified local representations in
the cubic prime power level

ABSTRACT:In this talk, we motivate the study of moments of L-functions and introduce the
Weyl bound. A key ingredient is choosing a small family of automorphic forms by specifying
their local representations. As a result, we can obtain a Lindelof-consistent bound for the 4th

moment of the corresponding family of automorphic L-functions and hence the Weyl-type
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bound for GL(2) L-functions in the cubic prime power level. As a remark, these L-functions
are twist-minimal. The method of proof utilizes a Petersson/Bruggeman/Kuznetsov (PBK)
formula developed by Hu-Petrow-Young for the considered small family.

Tinghao Huang, The Ohio State University
On Ramanujan Primes for Hecke-Maass cusp forms

ABSTRACT: For a primitive Hecke-Maass cusp form ¢ of level N with the n-th Hecke eigen-
value A\y(n) and a prime number p t N, the celebrated Ramanujan conjecture at p asserts
the following sharp upper bound:

[Ao(p)] < 2.

In this work, we determine an upper bound for the least prime p at which the Ramanujan
conjecture holds for two or three distinct primitive Hecke-Maass cusp forms simultaneously.
Moreover, given a set of distinct primitive Hecke-Maass cusp forms {¢;}, we also provide
a lower bound for the lower natural density of the set of primes at which the Ramanujan
conjecture holds for at least one of the ¢;’s. This is joint work with Shifan Zhao.

Tushar Karmakar, Tulane University
Riesz type sums involving real quadratic L-values

ABSTRACT: In analytic number theory, summation formulas are often useful for understand-
ing the properties of sequences which grow erratically. We explore Riesz type sums involving
class number of real quadratic field. In particular, we extend recent work of Beckwith, Dia-
mantis, Gupta, Rolen, and Thalagoda from harmonic Maass forms to sesquiharmonic Maass
forms of weight 1/2. Our approach adapts a method of Chandrasekharan and Narasimhan,
which we apply to a sesquiharmonic Maass form first introduced by Duke, Imamoglu, and
T6th. (This is ongoing joint work with Professor Olivia Beckwith.)

Gabriel Kerr, Kansas State University
Geometry and Arithmetic of Curves

ABSTRACT: Regular one-dimensional schemes already exhibit a surprisingly rich array of
ideas from algebraic geometry and provide an excellent setting in which to explore several
important geometric invariants. In this talk, I will discuss the geometric perspective regu-
lar (equivalently, smooth) algebraic curves and contrast it with the arithmetic perspective
given by affine schemes of Dedekind domains. Along the way, we will survey valuations, line
bundles, and the Picard group (or ideal class group), and discuss questions of rationality,
unique factorization, and modular curves.

Gene Kopp, Louisiana State University

Stark units, quantum modular cocycles, and complex equiangular lines
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ABSTRACT: The talk will begin with an extended example, showing that the same degree-16
algebraic number appears in three different settings: (1) The derivative of a certain par-
tial zeta function at s = 0, (2) the asymptotic behavior of the g-Pochhammer symbol near
the complex exponential of a real quadratic irrationality, (3) the optimal arrangement of 25
complex lines in 5 dimensions maximizing the minimal angle between any pair of lines. The
rest of the talk will partially explain this example, connecting (1) and (2) rigorously and
connecting (2) and (3) conjecturally. We will focus particularly on the interpretation of (2)
as a cohomological invariant of the “error to modularity” of a multiplicative holomorphic
quantum modular form.

Eun Hye Lee, Texas Christian University
Automorphic Form Twisted Shintani Zeta Functions over Number Fields

ABSTRACT: In this talk, we will explore the analytic continuation of automorphic form
twisted Shintani zeta functions over number fields. Following footsteps of Shintani, Hough,
and Hough-L, we will extend the domain from Re(s) > 2 to Re(s) > 1/4. This is based on
the joint work with Ramin Takloo-Bighash.

Joseph Leung, Rutgers University
Shifted convolution problem for Siegel modular forms

ABSTRACT: We will discuss the joint work with Matthew Young that we get power sav-
ings for the shifted convolution sum problem regarding Fourier coefficients of Siegel modular
forms. The key ingredient is an observation that the Duke-Friedlander-Iwaniec delta method
can be reinterpreted in an automorphic setting. These two methods agree in the GL(2) set-
ting, but the structure differs in other settings. This provides a pathway for situations where
the delta method is not directly applicable or has limited effectiveness.

Xiannan Li, Kansas State University
Snapshots from the analytic theory of L-functions

ABSTRACT: L-functions are central objects in number theory, often acting as bridges to in-
teresting arithmetic objects. I will describe some themes in the analytic side. These include
(1) The duality between primes and zeros, with applications to the distribution of both (as
well as the distribution of log {(s) from Selberg).

(2) The distribution of values of L-functions, including moments and sub-convexity.

Some attention will be given to concrete interpretations of these results to problems which
do not explicitly mention L-functions at all.

David Luo, University of Minnesota
Distinguished Simple Supercuspidal Representations of p-adic GL(n)



ABSTRACT: Let E/F be a quadratic extension of non-Archimedean local fields with odd
residual characteristic. In this talk, we show that twisted gamma factors can detect distinc-
tion by GL(n, F) for a supercuspidal representation of GL(n, E). Furthermore, we prove
that the collection of twisted gamma factors associated to a simple supercuspidal represen-
tation 7 of GL(n, ), taken over all unitary, tamely ramified quasi-characters of Ex that are
trivial on Fx, suffices to determine whether 7 is distinguished by GL(n, F').

Shilpi Mandal, University of North Texas
Number field counting, towards Malle’s Conjecture

ABSTRACT: Mallea’s conjecture predicts an asymptotic growth rate for counting number
fields, with a particular Galois group, ordered by discriminant. In the twisted variant, we
stratify the count by demanding that certain fields arise as fixed subfields. This is ”twisted”
because such extensions are parametrised by particular Galois cohomologies with twisted
coefficients. In this talk, I will present the twisted count and give an exposition of our ap-
proach.

Marcella Manivel, University of Minnesota
Automorphic Differential Operators

ABSTRACT: Around 1915, Polya and Hilbert independently speculated that self-adjoint op-
erators on spaces of automorphic forms could explain zeros of L-functions. Interest in the
area renewed in the 1970’s when Haas computed eigenvalues relating to zeros of zeta. How-
ever, Hejhal examined those computations and found that those corresponding to zeros of
zeta were nothing more than ”spurious” eigenvalues caused by mistaking a non-homogeneous
equation for a homogeneous one. But, in the 1980’s, Colin de Verdiére suggested a physics-
oriented way of making inhomogeneous equations into homogeneous ones, i.e. ones with
genuine eigenvalues. To make this line of inquiry rigorous, Bombieri and Garrett showed
that the discrete spectrum (if any) of a Friedrichs’ extension of a suitable restriction of the
Laplacian on I'\$) is s(s — 1) for s a zero of the Riemann zeta function or another L-function.
However, they proved that the discrete spectrum is small: at most 94% of the zeros of
the Riemann zeta function participate in the spectrum of that operator. This motivates
understanding analogous operators with demonstrably large discrete spectrum. One such
operator is Sands’ Hamiltonian. In this talk, I explain that operator, including its rela-
tionship to Kronecker’s Limit formula and Dirac Operators, and discuss how to understand
analogous higher-rank differential operators.

Finn McGlade, University of Oklahoma

On Vanishing and Cuspidality of D4 Modular Forms

ABSTRACT: We develop vanishing and cuspidality criteria for quaternionic modular forms

on G = Spin(4,4) using a theory of scalar Fourier coefficients. By analyzing a Fourier-

Jacobi expansion for these forms, we prove that a level one quaternionic modular form on

G vanishes if and only if its primitive Fourier coefficients are zero. Using this criterion, we
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characterize Pollacks quaternionic Saito-Kurokawa subspace by imposing equalities between
certain primitive Fourier coefficients. This characterization strengthens earlier work of the
author with Johnson-Leung, Negrini, Pollack, and Roy. We also study quaternionic modular
forms in the more general setting of a group GJ associated to a cubic norm structure J. Here
we establish a new relationship between the degenerate Fourier coefficients of quaternionic
modular forms, and the Fourier coefficients of the holomorphic modular forms associated
to their constant terms. As a consequence, we prove that in weights w > 5, a level one
quaternionic modular form on Spin(4,4) is cuspidal if and only if its non-degenerate Fourier
coefficients satisfy a polynomial growth condition.

Eleanor McSpirit, Vanderbilt University/Cal Poly SLO
MONDAY: An QOuerview of Mock Modular Forms

ABSTRACT: The modern theory of mock modular forms began with Ramanujans mock theta
functions. For many decades, these isolated examples were studied through g-series iden-
tities and asymptotics without a satisfactory general framework. The main turning point
came with Zwegers interpretation of mock theta functions as holomorphic parts of harmonic
Maass forms, whose non-holomorphic completions transform modularly and whose shadows
are classical modular forms. In this talk, I will survey the main historical stages in this
development, from Ramanujan and Watson to Zwegers and the modern theory, and, time
allowing, I will highlight some of the most influential applications, including partition theory,
traces of CM values, Moonshine, and quantum modular forms.

SESSION TALK: Laurent Coefficients of Meromorphic Modular Forms

ABSTRACT: The arithmetic study of Taylor coefficients of modular forms at CM points has
its roots in the classical theory of complex multiplication, beginning with the algebraicity
the values of the j-function at CM points. The study of Taylor expansions of modular forms
at CM points developed through work of Shimura on nearly holomorphic modular forms
and became more explicit in later work of e.g. Rodriguez-Villegas and Zagier. Recently,
Bogo, Li, and Schwagenscheidt studied Laurent expansions of meromorphic modular forms
with poles at CM points and observed arithmetic patterns in examples. In this talk, I will
discuss ongoing joint work with Rolen aimed at explaining and characterizing the arithmetic
behavior of these Laurent coefficients.

Koustav Mondal, Louisiana State University
Special L-values of certain CM weight three Hecke eigenforms

ABSTRACT: Ramanujan’s theories of elliptic functions to alternative bases for modular forms
connect hypergeometric series with modular forms and have led to applications such as the
modularity of certain hypergeometric Galois representations. In this talk, we showcase re-
lations between special values of L-function of certain CM cusp forms to Ramanujan’s al-
ternative bases via the modularity of hypergeometric Galois representations arising from
CM elliptic curves over real quadratic fields. Later if time permits, we also give a complete
classification of these representations.



Badri Vishal Pandey, University of Cologne
Fisenstein-type series associated to partition ranks

ABSTRACT: In this paper (joint work with Kathrin Bringmann and Jan-Willem van-Ittersum),
we introduce a class of functions that behave like classical Eisenstein series in many ways, but
with a key distinction: only their non-holomorphic completions transform like (quasi)modular
forms. We show how the partition rank generating function can be expressed in terms of
partition traces of these functions. A key feature of our construction is that the completions
satisfy a holomorphic anomaly equation - a phenomenon typically seen in the context of
quantum field theory and string theory. We also show that the Fourier coefficients of these
Eisenstein-type series are integral.

Arijit Paul, Kansas State University
One-level density of zeros of I'1(q) L-functions

ABSTRACT: In this talk we will study the one-level density of zeros for a family of Gamma (q)
L-functions. Assuming GRH, we are able to extend the support of the Fourier transform of
the test function to (—8/3,8/3) and verify the KatzSarnak prediction for our unitary family.
As an application, we obtain that the proportion of forms in the family non-vanishing at the
central point is at least 62.5%, assuming GRH. This is the highest non-vanishing proportion
for any family associated with a unitary group.

Erin Pierce, University of North Texas
Fourier coefficients of paramodular Siegel Fisenstein series

ABSTRACT: FEisenstein series play an important role in number theory, particularly in the
study of automorphic forms. It is an interesting problem to calculate the Fourier coefficients
of various types of Eisenstein series. In this talk, we will introduce an Eisenstein series
derived from the Siegel parabolic of GSp(4), corresponding to a Siegel modular form with
paramodular level. We will discuss the adelic method for computing its Fourier coefficients
and present a novel approach for calculating them.

Nicholas Pilotti, University of Arizona
Computing non-lift paramodular forms via Hecke stability

ABSTRACT: The paramodular conjecture speculates a correspondence between weight two
paramodular cusp forms which are not Gritsenko lifts (hereafter known as “non-lifts”) and
abelian surfaces. Computing non-lifts is difficult, although several examples have been found
at levels N < 1000. Weight one elliptic modular forms present similar computational diffi-
culties, whereas the method of Hecke stability has been used to compute such forms. I will
discuss the prospects of using Hecke stability to compute non-lifts.



Aaron Pollack, UC San Diego
Arithmetic understandings of automorphic forms

ABSTRACT: Automorphic forms are frequently defined as analytic objects. For example,
they may be defined as smooth, moderate growth functions on a semisimple Lie group G,
satisfying some linear differential equations and invariant on the left by an arithmetic sub-
group of GG. Nevertheless, there are many results which give some arithmetic structure to
or algebraic realization of certain spaces of automorphic forms. I will survey various arith-
meticity results, including recent work.

Xinran Qian, University of Arizona
Arithmetic theta lifts and the Arithmetic Gan-Gross-Prasad conjecture for orthogonal groups

ABSTRACT: Gross and Prasad formulated a conjecture relating the central value of certain
Rankin-Selberg L-function to SO(n) periods of automorphic forms on SO(n) x SO(n + 1),
generalizing the Waldspurger formula in the case n = 2. Their conjecture was further gen-
eralized to include all classical groups in the book of Gan-Gross-Prasad, hence the name
GGP conjecture. Parallel to the periods of automorphic forms, there is a conjectural gen-
eralization of the Gross-Zagier formula to higher-dimensional Shimura varieties, known as
the arithmetic GGP conjecture. In my talk, I will present an equational refinement of the
arithmetic Gan-Gross-Prasad conjecture for SO(3) x SO(4) in some endoscopic cases using
the theory of arithmetic theta lifting, following the work of Xue in the case U(2) x U(3).

Raghuram, Fordham University
The arithmetic of L-functions

ABSTRACT: This talk will be an introduction to the general subject of special values of
L-functions, which has its historic antecedents in formulae going back to the 14th century.
In current terminology, we will take a grand tour starting from the Riemann zeta function,
through Dirichlet L-functions and Hecke L-functions to Langlandss automorphic L-functions.
The emphasis will be on results on the special values of such L-functions, while discussing
the various techniques that allow us to prove rationality results for these special values.

Siddharth Ramakrishnan Cherukara, University of Oklahoma
Atkin-Lehner decompositions for quaternionic modular forms

ABSTRACT: In this talk, I will discuss Atkin-Lehner decompositions for quaternionic mod-
ular forms. Building on Casselmans work, we use representation-theoretic results for local
quaternionic division algebras to study these forms and describe their newspaces. Finally,
I will outline applications of these results, including connections to classical modular forms
and Eichlers basis problem
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Diksha Rani, IIT Indore

Number field analogue of Jacobi theta relation and zeros of Dedekind zeta function on Re(s) =
1/2

ABSTRACT: In 1914, Hardy proved the existence of infinitely many non-trivial zeros of the
Riemann zeta function on the critical line Re(s) = 1/2 using the Jacobi theta relation. This
was extended in 1968 by Chandrasekharan and Narasimhan to the Dedekind zeta function
of quadratic fields, and in 1970 by Berndt to fields with at most three real embeddings. We
establish a number field analogue of the Jacobi theta relation and, as an application, show
that the Dedekind zeta function has infinitely many non-trivial zeros on Re(s) = 1/2 for any
number field. Quite interestingly, we also prove that the Jacobi theta relation is equivalent
to an intriguing identity of Hardy, Littlewood, and Ramanujan.

Esme Rosen, Louisiana State University
Modular Forms with CM and Hypergeometric Motives

ABSTRACT: Hypergeometric motives, inspired by classical hypergeometric functions, provide
a rich and varied class of motives for testing conjectures in arithmetic geometry. We will
discuss the speaker’s work on CM modular forms attached to certain special hypergeometric
motives inspired by work of Allen, Grove, Long, and Tu.

Erick Ross, Clemson University

Equidistribution of Hecke eigenvalues

ABSTRACT: Fix a prime p, and let T\;ew(N,k,X) = x(p)~M2p~ DT (N K, x) denote
the normalized p’th Hecke operator over the newspace with nenbentypus SV (N, x). In this
presentation, we determine the distribution of the eigenvalues of T\;ew(N Jk,x) as N+k — oo.

Brundaban Sahu, NISER Bhubaneswar
A revisit to Ramanujan-Serre derivative map on quasimodular forms and some applications

ABSTRACT: We revisit the Ramanujan-Serre derivative map on the space of modular forms,
give a re-interpretation as a differential operator on the space of quasimodular forms. We
study various algebraic properties of the differential operator, give applications in the di-
rection of the study of the Chazy equation, Niebur’s identity, van der Pol’s identity and
evaluation of convolution sums of divisor functions. This is a joint work with Raveena

Ganash.
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Maximiliano Sanchez Garza, University of Virginia
The Geodesic Restriction Problem for Arithmetic Spherical Harmonics

ABSTRACT: Given a Riemannian manifold M and an L?-normalized Laplacian eigenfunction
1 on M with eigenvalue A2, a general problem in analysis is to understand how the mass of
1 distributes around M as A — oco. There are different ways to attack this problem. One
of them is to bound the LP-norm of ¢ restricted to a submanifold of M. There are results
in this direction by Burq, Gérard, and Tzvetkov, shown to be optimal in general. In this
talk, I will discuss an improvement on these results in the case of the 2-sphere. For this
improvement, we restrict to geodesics associated to CM points on the sphere and consider
1 to be an arithmetic spherical harmonic, i.e. a Laplacian eigenfunction that is additionally
an eigenfunction of all the Hecke operators.

Ralf Schmidt, University of North Texas
Automorphic forms and automorphic representations

ABSTRACT: In this talk we will explain basic concepts from the theory of automorphic forms,
starting with the definition of automorphic forms as functions on adelic groups. The space
of automorphic forms is naturally organized into automorphic representations. Induced rep-
resentations on GL(2) will serve as an illustrative example. A special choice of global vector
gives rise to the classical weight k Eisenstein series via descent to the upper half plane. We
explain how to reverse the process and generate automorphic representations from classical
modular forms.

Caroline Semmens, University of Arkansas
Isogeny Torsion Graphs of some Quadratic Number Fields

ABSTRACT: We give a classification for isogeny graphs for elliptic curves over K. We use the
strategy of Garen Chiloyan and lvaro Lozano-Robledo to classify these graphs. The class is
based on a Kenku-Mazur theorem, which dictates the size of such graphs and the isomor-
phism of the underlying graph. We also classify the rest of the graphs in the non K-maximal
cyclic case. Once we classify all isogeny graphs over a number field we will examine the
isogeny-torsion graphs to see if any torsion subgroups appear or collapse from the rational
case.

Pratiksha Shingavekar, Chennai Mathematical Institute
Proof or prediction? The ML revolution in congruent number problem

ABSTRACT: We perform a comprehensive data-scientific investigation into the arithmetic
statistics of congruent number elliptic curves Ep : y?> = 23 — D2z, leveraging a dataset of
square-free integers D up to 3 million, by analyzing the Mordell-Weil ranks, 2-Selmer ranks,
and 3-Selmer ranks of Fp/Q. Our study also offers an empirical verification of Goldfeld’s
Conjecture in this context, analyzing the distribution of analytic ranks and demonstrating
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their alignment with the conjectured 50 — 50 split for ranks 0 and 1. Furthermore, we ex-
plore the conjectural asymptotic distribution of 2- and 3-torsion part of the Tate-Shafarevich
group of these curves. Based on empirical evidence, we also suggest potential statistical dis-
tribution of 3-Selmer and Mordell-Weil ranks. We also examine the averages of Frobenius
traces and observe that they tend to zero without exhibiting any murmuration-like patterns.
In addition to these number-theoretic analyses, we apply machine learning techniques to
classify and predict congruent numbers, exploring the efficacy of computational methods in
distinguishing congruent from non-congruent numbers based on the arithmetic properties of
elliptic curves. This interdisciplinary approach blends advanced number theory with modern
data science, providing empirical support for conjectures as well as discovery of new patterns.

Chirag Singhal, University of Illinois Chicago
Global Lifting of an infinite system of Elliptic curves over finite field

ABSTRACT: Given a number field K and elliptic curves Ep/Fp for each P outside a finite
set of primes of Ok , when does there exist an elliptic curve £/K such that E( mod P) is
Fp-isogenous to Ep for all such P? We prove that, under GRH and a mild growth condition
on the minimal radical of the conductor among the partial matching classes up to a bound,
there exists a unique K-isogeny class that lifts the entire infinite system.

Joshua Stucky, Georgia Institute of Technology
Non-orthogonal Large Sieves

ABSTRACT: “Large sieve” inequalities are ubiquitous throughout analytic number theory.
These are Lo estimates for certain linear operators, and these estimates take the form

SO>S ax(m] <AFEN)af?

XEF ' M<n<M+N

where F is a finite family of (arithmetically interesting) harmonics x, o = («,) are arbitrary
complex numbers, and A(F, N) is the (square of the) operator norm of the linear operator
L= (fi(n), fie F, M <n <M+ N. In general, one expects A to be bounded by a sum
of two terms: the size of the family of harmonics and the the length N the of the sum over
n. When such an estimate holds, we say that the large sieve is “orthogonal.” In this talk, I
will survey a variety of results from my research and the broader literature in which various
large sieve inequalities are not orthogonal. I will discuss the different ways in which a large
sieve can fail to be orthogonal and also discuss how one overcomes the difficulties imposed
by these non-orthogonal large sieves.

Ergun Suer, University of Oklahoma
Self-Dual Representations of SL(n,F)

ABSTRACT: Let F' be a non-Archimedean local field, and let G = SL(n, F'). Let(m, V) be an

irreducible (smooth, complex) self-dual representation of G. The underlying space V' admits
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a unique (up to scaling) non-degenerate G—invariant bilinear form, which is necessarily ei-
ther symmetric or skew-symmetric. We define e(r) = +1 accordingly. We show that if n is
odd or n =0 mod 4, then e(r) = 1. In addition, if n =2 (mod 4) and F' contains a square
root of —1, then €(m) = w,(—1I), where w, is the central character of 7 and I is the identity
element of SL(n, F).

Karen Taylor, Bronx Community College CUNY
Theta lift from half-integral Seigel modular forms to Quaternionic modular forms on SO(4,3)

ABSTRACT: Description of the Weil representation, theta lift, and special test data for the
dual pair Mp4xSO(7), that gives the lift from half-integral Seigel modular forms to Quater-
nionic modular forms on SO(4,3). This follows closely and generalizes the work of Aaron

Pollack.

Lalit Vaishya, Indian Statistical Institute, Delhi Center
Counting zeros of Twisted spinor zeta function on the critical line
ABSTRACT: In this talk, we will discuss the character twist of the Spinor zeta function.

Trfony) e 3 ArX(R)
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associated to a Siegel eigenform F' € Si(I'y) and its analytic property. It is an L-function in
the Selberg class. Here, Ap(n) denotes the n-th Siegel Eigenvalue of F'. We will survey the
(Partial) Generalized Riemann hypothesis for L-functions associated with modular forms,
which conjecture that there are infinitely many zeros on the critical line. In particular, we
established that the twisted spinor zeta function Zg(s,x) has infinitely many zeros on the
critical line for a quadratic character y. We also try to look at some applications. This is a
joint work with Manish K. Pandey.

Ken Willyard, University of Illinois Urbana-Champaign
The imaginary case of the non-abelian Cohen-Lenstra heuristics

ABSTRACT: The Cohen-Lenstra heuristics predict the distribution of class groups of qua-
dratic number fields. These conjectures are wide open, but nevertheless has been general-
ized in several different directions, including a non-abelian generalization by Liu, Wood, and
Zureick-Brown replacing quadratic extensions with certain totally real Galois extensions and
class groups with Galois groups of certain unramified extensions of global fields. In this talk,
I will discuss an imaginary analogue of the work of Liu, Wood, and Zureick-Brown by giving
an idea of the proof of a weak version of the non-abelian Cohen-Lenstra heuristics in the
function field case. This work is joint with Yuan Liu.
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Amy Woodall, University of Illinois
Theta Cycles of Modular Forms Modulo p?

ABSTRACT: Let p > 5 be prime. The theta cycle of a modular form modulo p is known,
but the theta cycle of a modular form modulo higher powers of p still remains mysterious.
Recent work by Ahlgren, Raum, and Richter provided exact values or nontrivial bounds for
portions of the theta cycle of a weight k& < p modular form modulo p?. In this talk, we
obtain exact values for approximately 50% of the mod p? theta cycle and nontrivial bounds
for the entire theta cycle. This is joint work with Martin Raum and Olav Richter.

Arman Yagci, University of Oklahoma
On Primitive Points Associated to Elliptic Curves

ABSTRACT: Given a non-CM elliptic curve F/Q, there exists a finite set of primitive points
on the tower of modular curves X;(N) such that j(E) arises from an isolated point if and
only if one of the associated primitive points is isolated. We explore primitive points in var-
ious angles by providing a bound in terms of adelic invariants as well as uniqueness criteria.
We show that Serre curves have a unique primitive point, which provides a new proof for
the fact that Serre curves dont give rise to isolated points. This talk is based on our recent
collaborated preprint together with Chi Nguyen and Yunchuan Zhou.

Ajmain Yamin, CUNY Graduate Center
Quaternionic analogues of Zagier’s sums of binary quadratic forms

ABSTRACT: We investigate sums of binary Hamiltonian forms, analogous to Zagiers sums
of binary quadratic forms and Karabuluts sums of binary Hermitian forms. We prove that
these sums live in finite dimensional vector spaces and compute explicit bases for some of
these spaces. Using these functions, we construct nontrivial cocycles in the parabolic co-
homology of Euclidean Hamilton-Bianchi groups. Our approach makes use of the Voronoi
tessellation of hyperbolic space to derive period relations. This talk presents work done in
collaboration with Gautam Chinta (CCNY). The speaker is a current PhD student at the
CUNY Graduate Center.

Zijie Zhou, Kansas State University
Moment of Derivatives of Quadratic Twists of Modular L-functions

ABSTRACT: Let f be a Hecke new eigenform with trivial central character, old level q and
weight k. Let F' be a smooth, nonnegative, compacted supported function on [1/2,2], we
derive the asymptomatic of the derivatives of twisted L-function L(s, f ® xsq) at the central
value s = 1/2.

Mikulas Zindulka, University of Hong Kong

Negative bias in moments of families of elliptic curves: Legendre and beyond
15



ABSTRACT: Non-holomorphic modular forms can be successfully applied to various problems
about the distribution of traces of Frobenius of elliptic curves. The number of elliptic curves
(over a finite field) with a fixed trace is essentially counted by the Hurwitz class number.
The generating function for the Hurwitz class numbers is in turn a mock modular form,
in other words, the holomorphic part of a weight 3/2 harmonic Maass form. This was the
starting point for several recent results of Kathrin Bringmann, Ben Kane, and Ken Ono (to
name a few), who showed that the traces of Frobenius are equidistributed with respect to
the Sato-Tate measure in various contexts. In this talk, I will apply these techniques to
certain families of elliptic curves, namely universal families with a point of order N. The
basic example is the Legendre family, which is obtained for N = 4. The influential Negative
Bias Conjecture of S.J. Miller states that the bias in the second moment is negative for
every family with a non-constant j-invariant. I will show that for the Legendre family, the
negative bias persists also in higher moments. Then I will discuss an extension of this result
for other N. The talk is based on a recent joint work with Ben Kane.
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