
p-adic Methods in

Number Theory

20-21-22 October, 2014

This is a three days workshop that will be held in Milan, focusing on p-adic families of modular forms,
syntomic cohomology, Iwasawa theory and related topics.

Schedule for the talks

The talks will take place in the room ”Sala di Rappresentanza”, Dipartimento di Matematica ”Federigo En-
riques”, with the exception of those labbelled by a (∗), that will be held in the room ”Aula Dottorato”,
Dipartimento di Matematica ”Federigo Enriques”.

Monday, 20 October Tuesday, 21 October Wednesday, 22 October
9:00 Nicola Mazzari Carlos de Vera-Piquero
10:00 Coffee Break (0:30h) Coffee Break (0:30h)
10:30 Bruno Chiarellotto Marc Masdeu
11:30 Break (0:15h)
11:45 Matteo Longo
Lunch
14:00 Riccardo Brasca Rodolfo Venerucci (∗)
15:00 Break (0:15h) Break (0:15h)
15:15 Olivier Brinon Massimo Bertolini (∗)
16:15 Break (0:15h)
16:30 Alberto Vezzani

Abstracts

Hida theory over Shimura varieties without ordinary locus, by Riccardo Brasca

The notion of ordinary modular form is meaningless if the ordinary locus of the relevant Shimura variety is
empty, so it seems impossible to generalize Hida theory to this situation. We can nevertheless replace the
ordinary locus by the so called mu-ordinary locus introduced by Wedhorn, that is always not empty. In this
talk we will explain how to generalize Hida theory over the mu-ordinary locus in some cases.

Overconvergent Igusa towers, by Olivier Brinon

I will explain how to extend the Igusa tower of Siegel varieties (over some strict neighborhoods of the ordinary
locus), and the associated Hodge-Tate maps. This can be used to define overconvergent Siegel modular forms,
and to construct the corresponding Eigenvarieties.
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The motivic rigid-analytic tilting equivalence, by Alberto Vezzani

The aim of the talk is to outline the proof of the equivalence between the category of motives of rigid analytic
varieties (defined by Ayoub adapting Voevodsky’s construction) over a perfectoid field of mixed characteristic
and over the associated (tilted) perfectoid field of equal characteristic. This can be considered as a motivic
generalization of a theorem of Fontaine and Wintenberger regarding the isomorphism of the two absolute Galois
groups. A main tool for constructing the equivalence is Scholze’s theory of perfectoid spaces. Some potential
cohomological applications will be briefly discussed.

Motives and rigid syntomic cohomology, Nicola Mazzari

In a recent paper in collaboration with Fédéric Déglise we use the motivic machinery (in the sense of Morel
and Voevodsky) to prove some properties of the rigid syntomic cohomology defined by Amnon Besser. The aim
of this talk is to give an overview of the main result of the paper: this is a general representability result. As
application we get the Bloch-Ogus formalism for the rigid syntomic theory.

On relative arithmetic fundamental group, by Bruno Chiarellotto

We will give some insights in a ongoing joint work (with A. Shiho and V. Di Proietto) about the various defini-
tions of relative fundamental groups with the aim of generalizing previous results of Kim, Haidan, Andreatta-
Kim-Iovita about good reduction criteria and rational points.

Big Heegner points and special values of L-series, by Matteo Longo

In 2007, B. Howard constructed certain compatible sequences of Heegner points on modular curves, which he
called Big Heegner points and he used, for example, to control the rank of Selmer groups of Galois representations
attached to Hida families of modular forms. This construction was extended in 2010 to arbitrary Shimura curves
over the rationals. In the case of definite Shimura curves, the weight 2 specializations of big Heegner points
can be directly related to usual Heegner points on definite Shimura curves. However, their higher weight
specializations are misterious. In this talk, I will relate the higher weight specialization of big Heegner points
in the case of definite quaternion algebras to special values of certain L-functions. This is a work in progress
with F. Castella.

On the p-converse of the Kolyvagin-Gross-Zagier theorem, by Rodolfo Venerucci

Let A be an elliptic curve defined over the rationals, having split multiplicative reduction at an odd prime
p. Under some mild technical assumptions, we will prove the following statement: if A has rank one, and
the p-primary part of its Tate-Shafarevich group is finite, then it also has analytic rank one (i.e. its Hasse-
Weil L-function has a simple zero at s = 1). This result provides a ‘p-converse’ to a celebrated theorem of
Kolyvagin-Gross-Zagier.

Congruences between modular forms and the Birch and Swinnerton-Dyer conjec-
ture, by Massimo Bertolini

We report on ongoing work with Berti and Venerucci on the Birch and Swinnerton-Dyer conjecture for modular
elliptic curves of analytic rank one.
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Rational points, Galois representations and Shimura coverings, by Carlos de Vera-
Piquero

Since the celebrated work of Mazur on rational points on modular curves, leading to the classification of
rational torsion subgroups of elliptic curves, rational points on moduli spaces are often studied through the
Galois representations attached to the objects being classified. In this talk I will present a method for studying
the (non-)existence of rational points over a number field K on a coarse moduli space X for abelian varieties
with additional structure, especially in cases where X is not fine and K-rational points may not be represented
by an abelian variety defined over K. The main idea is to attach Galois representations to points on the moduli
space, rather than to the abelian varieties representing them.

The method will be exemplified in the case where X is a Shimura curve or an Atkin-Lehner quotient of a
Shimura curve, and K is an imaginary quadratic field or the field of rational numbers, respectively. In both
cases, the Galois representations that become involved are closely related to a covering of Shimura curves which
is also of arithmetic interest in other scenarios. Part of the talk will be based on a joint work with Victor
Rotger.

p-adic integration and elliptic curves over number fields, by Marc Masdeu

Let f be a weight 2 newform of level N , with integer coefficients. Integrating the corresponding differential form
f(q)dq/q along closed paths of the modular curve gives a lattice L in the complex plane C, which turns out to
be the period lattice of an elliptic curve E defined over Q, whose L-function matches that of f . When f is an
automorphic newform for a number field F , it is an open conjecture that f should analogously correspond to an
elliptic curve over F . Moreover, integrating a differential attached to f along closed paths is known not to work
(for example, such periods for a bianchi newform yield a lattice in the reals instead of in C). In this talk I will
present recent joint work with Xavier Guitart and Mehmet Haluk Sengun, in which we propose a conjectural
p-adic construction of such a lattice (in fact, of the Tate lattice of the elliptic curve when E is semistable at p)
and provide significant evidence for its validity.
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