SILVERMANIA 2015
BROWN UNIVERSITY, PROVIDENCE, RI
AUGUST 11-15, 2015
SCHEDULE AND ABSTRACTS

All talks are in MacMillan Hall, Room 117.
Enter on Thayer Street, between Waterman and George.

Tuesday, August 11

9:00-9:30am Registration

9:30-10:00am Michael Rosen Opening Remarks

10:00—-11:00am Bjorn Poonen  Heuristics for boundedness of ranks of elliptic

curves
We present heuristics that suggest that there is a uniform upper bound on the rank

of E(Q) as FE varies over all elliptic curves over Q. This is joint work with Jennifer
Park, John Voight, and Melanie Matchett Wood.

11:00-11:30am Tea

11:30-12:15pm Patrick Ingram The arithmetic dynamics of correspondences

Arithmetic dynamics, like dynamics in general, has largely studied the iteration of
functions. It is natural to generalize to the iteration of relations. This talk will
survey some recent results in the arithmetic dynamics of correspondences, focusing on
questions about the extension to this setting of the Call-Silverman canonical height.

12:15-2:15pm Lunch



2 SILVERMANIA SCHEDULE AND ABSTRACTS

Tuesday, August 11 (continued)

2:15-3:00pm Ian Sprung The Iwasawa Main Conjecture for elliptic
curves at supersingular primes

Iwasawa Main Conjectures are equalities between two ideals, one constructed alge-
braically, the other p-adic analytically. The elliptic curve Iwasawa Main Conjectures
shed some light on the Birch and Swinnerton-Dyer conjectures prime by prime. Ig-
noring bad reduction primes and some mild assumptions, the status of these main
conjectures are as follows: Kato has proved one inclusion ("analytic ideal is inside
algebraic ideal”) using the method of Euler systems. For the other inclusion, there
are two cases. Put a, = p+1— #E(F,). When p is ordinary (i.e. p and a, are co-
prime), the other inclusion was established by Skinner and Urban using congruences
of Eisenstein series. When p is supersingular (i.e. p divides a,), Wan has proved the
other inclusion in the case a, = 0, using congruences of (different) Eisenstein series.
In this talk, we present a proof for the general supersingular case.

3:00-3:45pm Rob Benedetto Determining potential good reduction in arith-
metic dynamics

Let K be a non-archimdean field, and let ¢(z) € K(z) be a rational function. In 1994,
Morton and Silverman defined the notions of good and bad reduction of ¢. It is then
natural to define ¢ to have potential good reduction if it is conjugate, possibly over a
larger field L/ K, to a map of good reduction. In this talk we discuss a simple criterion
for determining whether or not ¢ has potentially good reduction. We also consider
how large an extension L/K may be required to exhibit good reduction.

3:45—4:15pm Tea

4:15-5:15pm Matt Baker Lower bounds for average values of Green’s func-
tions and applications to canonical heights

In their 1988 Inventiones paper, Hindry and Silverman used a Fourier averaging result
for certain weighted sums of periodic Bernoulli polynomials in their proof that Szpiro’s
Conjecture (or equivalently, the abe-conjecture) implies Lang’s conjecture on integral
points of elliptic curves and the uniform boundedness of torsion points on elliptic
curves over number fields. I will discuss several generalizations of this kind of averaging
argument in the context of elliptic curves, metrized graphs, and dynamical systems,
along with applications to local and global canonical heights.
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Wednesday, August 12

9:00-10:00am Jeff Hoffstein The story of NTRU

In 1996 Jill Pipher, Joe Silverman and I came up with a new idea for doing public key
cryptography (NTRU). We decided to tell the cryptographic world about it and also
to form a company and try to sell it. I will tell you what NTRU was about, and the
story of what happened over the next 19 years, during the course of what may have
been the slowest get rich quick scheme in history.

10:00-10:30am Tea

10:30—11:15am Katherine Stange Visualising the arithmetic of imaginary qua-
dratic fields

Let K be an imaginary quadratic field with ring of integers Og. The Schmidt arrange-
ment of K is the orbit of the extended real line in the extended complex plane under
the Mobius transformation action of the Bianchi group PSL(2, Ok). The arrangement
takes the form of a dense collection of intricately nested circles. Aspects of the number
theory of Ok can be characterised by properties of this picture: for example, the ar-
rangement is connected if and only if O is Euclidean. I'll explore this structure and
its connection to Apollonian circle packings. Specifically, the Schmidt arrangement
for the Gaussian integers is a disjoint union of all primitive integral Apollonian circle
packings. Generalizing this relationship to all imaginary quadratic K, the geometry
naturally defines some new circle packings and thin groups of arithmetic interest.

11:15-12:15pm Umberto Zannier On Silverman’s bounded height theorem and un-
likely intersections

In this talk we shall survey around Silverman’s Bounded Height Theorem for sections
for families of abelian varieties, especially thinking of certain applications. After re-
calling a special case, which represents our main purposes, we shall illustrate how this
fits within problems of finiteness for ”bad specialisations” and Unlikely Intersections
in multiplicative tori and abelian varieties, and how useful are Silverman’s bounds in
the proof of theorems obtained jointly with Amoroso, Bombieri, Corvaja, Masser.

12:15-2:15pm Lunch
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Wednesday, August 12 (continued)

2:15-3:00pm Rachel Pries Galois action on the homology of Fermat curves

Consider the degree p Fermat curve X : 2P + y? = 2P and let K = Q((,). Anderson
studied the action of the absolute Galois group G on a relative homology group of
X (Duke, 1987). In particular, he proved that the action factors through the Galois
group @ of the splitting field L of the polynomial 1 — (1 — 2?)? over K. Using this, he
obtains results about the field of definition of certain points on a generalized Jacobian
of the Fermat curve. We build upon Anderson’s work as follows: for an arbitrary prime
p satisfying Vandiver’s conjecture, we compute the Galois group () and determine an
explicit formula for the action of ¢ € () on the relative homology. Using this, we
obtain information about maps between several Galois cohomology groups which arise
in connection with obstructions to rational points. In particular, this gives information
about a differential map arising in the Hochschild-Serre spectral sequence associated
with the relevant short exact sequence of Galois groups with restricted ramification.
This is joint work with R. Davis, V. Stojanoska, and K. Wickelgren.

3:00-3:45pm Wade Hindes Prime divisors in dynamical orbits
Given a polynomial ¢ over a global field K and a wandering base point b € K, we
study the set of prime divisors of the orbit O4(b) := {¢"(b)},>0. In particular, we
use techniques from the theory of rational points on curves and ideas from dynamical
Galois theory to compute the density of such sets of primes.

3:45-5:30pm Tea & Poster Session
See next page for a list of poster titles and presenters.
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Wednesday, August 12 (continued)
3:45-5:30pm—Poster Session — Titles and Presenters

Kenny Ascher, Brown University, A Fibered Power Theorem for Pairs of Log General Type

Jennifer Berg, UT Austin, Integral Brauer Manin obstruction for affine Chatelet surfaces

Maistret Celine, University of Warwick, Local arithmetic for hyperelliptic curves of genus 2

Sneha Chaubey, University of Illinois, Urbana-Champaign, Arithmetic of Farey-Ford Packings

Anastassia Etropolski, Emory University, Local to global principles for Galois representations

Rosu Eugenia, UC Berkeley, Integers that can be written as the sum of two cubes

Claire Frechette, Brown University, Combinatorial Properties of Rogers-Ramanujan-Type Identi-
ties Arising from Hall-Littlewood Polynomials

T. Alden Gassert, University of Colorado, Discriminants of iterated quadratic extensions

Heidi Goodson, University of Minnesota - Twin Cities , Hypergeometric Point Counts for Dwork
K3-Surfaces

Richard Griffon, Institut Mathématique de Jussieu, A Brauer-Siegel theorem for elliptic curves
over function fields

Joseph Gunther, City University of New York (CUNY), Embedding Curves into Surfaces Over
Finite Fields

Sebastin Herrero, Pontificia Universidad Catlica De Chile , p-adic equidistribution of Hecke points

Hideaki Ikoma, University of Tokyo, On the arithmetic restricted volumes and arithmetic base loci

Kenneth S. Jacobs, University of Georgia, A Logarithmic Equidistribution Result in Non-Archi-
medean Dynamics

Shanta Laishram, Indian Statistical Institute, New Delhi, India, Perfect Powers in products of
Elliptic Divisibility Sequences

Junghun Lee, Nagoya University, J-Stability in non-Archimedean dynamics

Junxian Li, University of Illinois at Urbana-Champaign, Zeros of approrimations of zeta and L-
functions

Francesca Malagoli, Universit di Pisa, Polynomial analogues of Zaremba’s and McMullen’s con-
jectures

Travis Morrison, Penn State University, Diophantine Sets in Global Fields

Cara Mullen, University of Illinois, Chicago, Critical Orbit Structure of f(z) = 2% 4+ ¢ over C,

Bharathwaj Palvannan, University of Washington, Algebraic analog of p-adic factorization

Ashwath Rabindranath, University of Michigan, Some surfaces with non-polyhedral nef cones

Vishal Saraswat, C.R.Rao Advanced Institute of Mathematics Statistics and Computer Science,
Strengthening NTRU against message recovery attacks

Joel Specter, Northwestern University, Commuting Endomorphisms of the p-adic Unit Disk

Padmavathi Srinivasan, MIT, Conductors and discriminants for hyperelliptic curves

Ade Irma Suriajaya, Nagoya University, On the distribution of zeros of the derivatives of the
Riemann zeta function and Dirichlet L-functions

Mckenzie Rachel West, Emory University, The Brauer Manin Obstruction for Cubic Surfaces

Michael Wijaya, Dartmouth College, A function-field analogue of Conway’s topograph

Ka Lun Wong, University of Hawaii at Manoa, Zagier’s sums of powers of quadratic polynomials
when the discriminants are negative

Tian An Wong, CUNY Graduate Center, Sums of zeroes in the Arthur-Selberg Trace Formula

Kevin Yang, Harvard University, Lower-Order Biases in Fourier Coefficients of Families of Elliptic
Curves

Fan Zhou, Ohio State University, Generalization of Voronoi Formula and a New Proof for GL(3)

Huilin Zhu, Xiamen University and UBC, A generalized conjecture of ternary pure exponential
Diophantine equation in Ting of integers
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Thursday, August 13

9:00-10:00am Laura DeMarco Variation of canonical height, illustrated

Around 1990, Joe Silverman wrote a series of three articles on the variation of canonical
height in families of elliptic curves. I will discuss connections between these results
and dynamical systems on P'. As the height functions define dynamical “bifurcation
measures” on the base variety, I will show illustrations of these measure densities in
some examples.

10:00-10:30am Tea

10:30—11:15am Masato Kuwata FElliptic K3 surfaces with Mordell-Weil rank 18

The rank of the Mordell-Weil group of an elliptic K3 surface over a field of character-
istic 0 can be as high as 18. Examples of such elliptic K3 surfaces can be constructed
from isogenous pairs of elliptic curves with complex multiplication. More precisely,
they are constructed as finite coverings of the Kummer surface associated with the
product of such pairs of elliptic curves. The determination of the rank of the Mordell-
Weil group for such elliptic surfaces depends on a theorem of Inose, which relies on a
transcendental argument, and we have not had a good understanding of the structure
of the Mordell-Weil group itself. In this talk we describe the field of definition of the
Mordell-Weil groups of such elliptic surfaces and give an explicit description of their
generators. This is joint work with Abhinav Kumar.

11:15-12:15pm Marc Hindry Brauer—Siegel ratio for abelian varieties over
global fields

This is a partial attempt to answer the question of how large must be the size of
generators of the Mordell-Weil group. To study this we consider a family of ablian
varieties of fixed dimension over a global field (a number field or the function field of a
curve over a finite field). Assume finiteness of the Shafarevic—Tate group. We study the
asymptotic behaviour of the product of the cardinality of the Shafarevic-Tate group by
the Néron-Tate regulator, comparing it with the exponential height. Some examples
of families show asymptotics similar to the classical Brauer—Siegel theorem, but others
suggest a different behaviour. Results over number fields are, alas, all conditional, but
the situation is better over function fields. We also prove in this context interesting
inequalities linking heights, conductors and the number of components of the Néron
model. A large part of this work is a collaboration with Amilcar Pacheco.

12:15-2:15pm Lunch
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Thursday, August 13 (continued)

2:15-3:15pm Lucien Szpiro Self-maps of P! with fived degeneracies

We introduce a new notion: critically excellent reduction for a self-map of PL., where
K is a number field or a function field. This allows us to prove a finiteness theorem
for the set of conjugacy classes of tame self-maps of P}, of a given degree d > 2 having
critically excellent reduction outside of a given finite set S of places of K. It is the
solution to the ”Shafarevich problem” for self-maps of Pj,. (joint work with Tom
Tucker and Lloyd West)

3:15-3:45pm Tea

3:45—4:30pm Arthur Baragar Interpreting Euclidean structure in the ample
cone for elliptic K3 surfaces

Let X be a K3 surface fibered by elliptic curves together with a section. In this talk,
we connect certain Fuclidean-geometric structure in the ample cone for X with the
group structure of the elliptic curves in the fibration, and the Neron-Tate pairing on
those curves. This is related to the specialization theorem.

4:30-5:15pm Holly Krieger A case of the dynamical André—Qort conjecture

I will discuss the dynamical André—Oort conjecture proposed by Baker—DeMarco,
focusing on a case suggested by Ingram and recently proved by Ghioca, Nguyen, Ye,
and myself: if C' is an irreducible plane curve containing infinitely many points (a, b)
for which z% + a and 2% + b are both post-critically finite, then C is a fiber of a
projection, or the zero locus of h(z) = Ax for some (d — 1)st root of unity A. The
proof includes an analysis of the existence of linear maps on angles of external rays of
the Mandelbrot set.
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Friday, August 14

9:00-10:00am David Masser  Specializations and bounded height

After the work of Silverman and Manin-Demjanenko it was natural to ask if the
absolute heights of numbers « defined by multiplicative equations such as o"(1—a)® =
1 are bounded above independently of the integers r, s (here not both 0). In the more
general context of algebraic curves in G}, this was answered affirmatively in 1999.
Here we present a generalization, obtained with Amoroso and Zannier, of which the
corresponding assertion for a” + (1 — a)® = 1 is a very special case (now with r, s not

both 1).

10:00-10:30am Tea

10:30—11:15am Bianca Viray Obstructions to the Hasse principle on Enriques
surface

In 1970, Manin showed that the Brauer group can obstruct the existence of global
rational points, even when there exist points everywhere locally. Later, Skorobogatov
defined a refinement of this Brauer—Manin obstruction, called the étale-Brauer ob-
struction. We show that this refined obstruction is necessary to understand failures
of the Hasse principle on Enriques surfaces, thereby completing the case of Kodaira
dimension 0 surfaces. This is joint work with F. Balestrieri, J. Berg, M. Manes, and
J. Park.

11:15-12:15pm Shu Kawaguchi Around canonical heights in arithmetic dynam-
ics

In the early 90s, in the papers “Rational points on K3 surfaces: a new canonical
height” and “Canonical heights on varieties with morphisms,” Silverman and Call-
Silverman constructed canonical heights, which are similar to Néron—Tate heights on
abelian varieties, and they studied arithmetic and dynamical properties of varieties
with morphisms. Over recent years, there have been a flourish of diverse studies on
arithmetic and dynamical properties of varieties with morphisms (and rational maps).
In this talk, which is mostly a survey, we will discuss some developments around
canonical heights and height growth rates in arithmetic dynamics.

12:15-2:15pm Lunch
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Friday, August 14 (continued)

2:15-3:15pm Paul Vojta Recent applications of Schmidt’s subspace theo-
rem

In 2002, Corvaja and Zannier obtained a new proof of Siegel’s theorem (on integral
points on curves) based on Schmidt’s celebrated Subspace Theorem. Soon after that
(and based on earlier work), Evertse and Ferretti applied Schmidt’s theorem to give
diophantine results for homogeneous polynomials of higher degree on a projective
variety in P”. This has led to further work of A. Levin, P. Autissier, M. Ru, G. Heier,
and others. In particular, Ru has defined a number, Neva(D), that concisely describes
the best diophantine approximation for an effective divisor D on a projective variety
X. In this talk, I will give an overview of this area of research, and indicate how an
example of Faltings can be described using Neva(D).

6:00-10:00pm Banquet Providence Marriott Downtown, 1 Orms Street
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Saturday, August 15

9:00-10:00am Felipe Voloch  Waring’s problem for polynomials

We will discuss Waring’s problem for polynomials, from two viewpoints. First from
a geometric approach using surfaces in positive characteristics and then from a more
algebraic approach, using roots of unity.

10:00-10:30am Tea

10:30-11:15am Rafe Jones An arithmetic dynamical Mordell-Lang conjec-

ture
The dynamical Mordell-Lang conjecture asserts that an orbit of an endomorphism

of a variety (over C) can intersect a subvariety only in a rigid way: the index set
of the intersection must be a finite union of arithmetic progressions. In this talk I
ask whether an arithmetic version of this conjecture might hold: if the variety and
morphism are defined over a number field K, must a K-orbit intersect the value set of
any other K-endomorphism in a similar rigid way? I will give heuristics suggesting the
answer may well be yes, and describe recent results showing the answer is in fact yes
when the variety is the projective line and the value set is that of the m’th power map
(m > 1). A corollary is that if a K-orbit of a rational function has infinite intersection
with the set K™ of m’th powers (m > 2), then the orbit cannot have more than m — 1
consecutive terms that fail to be m’th powers. For m = 2, exceptions arise in the form
of certain Lattes maps attached to elliptic curves with complex multiplication.

11:15-12:15pm Michael Rosen An elementary proof of the Kronecker—Weber

theorem in function fields
This talk will present an elementary proof of the the function field version of the
Kronecker—Weber theorem over the rational function field. The proof uses facts from
the Lubin—Tate theory of formal groups. A sketch will be given of the general case
(arbitrary global function field as base) using an extension of Lubin—Tate theory due
to E. de Shalit.

12:15-12:30pm Closing



