
Stark’s Conjectures, Iwasawa theory
and related topics

University of Exeter

Monday 3rd to Wednesday 5th September 2018

Schedule

All talks will be held in room 004 of the Harrison building. Registration, lunch
and coffee breaks will be in the entrance foyer of Harrison building (number 23
on the campus map). The accommodation at Pennsylvania Court is number 36 on
the campus map; for those staying there, breakfast will be served nearby at Lopes
Hall (number 34 on the campus map).

Sunday 2nd September

15:00–22:30 Check-in open at Pennsylvania Court
18:30 Meet at Pennsylvania Court to walk into town for dinner (optional)

Monday 3rd September

07:30–09:00 Breakfast served at Lopes Hall
09:20–09:50 Registration and coffee
09:50 Welcome from the organisers
10:00–11:00 Talk: David Burns
11:00–11:30 Morning coffee break
11:30–12:30 Talk: Kwok-wing Tsoi
12:30–14:00 Lunch break
14:00–15:00 Talk: Maria Valentino
15:00–15:45 Workshop photo and afternoon coffee break
15:45–16:45 Talk: Werner Bley
18:30 Meet at Pennsylvania Court to walk into town for dinner (optional)
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Tuesday 4th September

07:30–09:00 Breakfast served at Lopes Hall
09:30–10:00 Coffee
10:00–11:00 Talk: Mahesh Kakde
11:00–11:30 Morning coffee break
11:30–12:30 Talk: Yukako Kezuka
12:30–14:00 Lunch break
14:00–15:00 Talk: Thanasis Bouganis
15:00–15:45 Afternoon coffee break
15:45–16:45 Talk: Xavier-François Roblot
18:30 Meet at Pennsylvania Court to walk to workshop dinner
19:15 Workshop dinner at The Hourglass (21 Melbourne Street, Exeter, EX2 4AU)

Wednesday 5th September

07:30–09:00 Breakfast served at Lopes Hall
08:50–09:20 Coffee
09:20–10:20 Talk: Kazim Büyükboduk
10:30–11:30 Talk: Rebecca Bellovin
11:30–12:00 Coffee break
12:00–13:00 Talk: Cornelius Greither
13:00–14:00 Lunch
14:00 onwards Departure

Check out from Pennsylvania Court is by 10am. Please let Henri know if you’d like
to leave any bags in his office (Harrison 216B).

Wifi access

The easiest way to connect to wifi is via eduroam http://www.eduroam.org
If you have problems with eduroam, you can try either UoE_Guest or UoE_Open
See http://as.exeter.ac.uk/it/network/wifi/ for further information
At the Pennsylvania court accommodation there is a separate wifi provider called
studentcom http://as.exeter.ac.uk/it/network/studentcom-halls-access/
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Talk titles and abstracts

Rebecca Bellovin

Families of Galois representations with Tate coefficients

Families of Galois representations over p-adic rigid analytic spaces have a number
of applications, including to the study of the eigencurve. There are also a number
of conjectures about the structure of the eigencurve over the boundary of weight
space, which is most naturally studied as an adic space. I will discuss some results
about families of Galois representations over certain kinds of adic spaces.

Werner Bley

Drinfeld modules and Iwasawa theory

Let k be a global function field of characteristic p > 0. We will consider Iwasawa
extensions of k generated by torsion points on sign-normalized Drinfeld modules
and discuss problems related to Iwasawa main conjectures in this context. This is
a report on joint work in progress with Cristian Popescu.

Thanasis Bouganis

Quaternionic modular forms and the Rankin-Selberg method

Siegel (symplectic group) and Hermitian (unitary group) modular forms play an
important role in Iwasawa Theory, as for example in the proof of (cases of) the
Main Conjecture for elliptic curves and their symmetric square. In this talk, we will
start by discussing another family of modular forms, called Quaternionic modular
forms, which is closely related to the above two, and then present recent progress
on the study of their standard L-function using the Rankin-Selberg method. This
will lead us to discuss the existence of some theta series, a problem of which, in
turn, is related to Howe duality and invariant theory.
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David Burns

On higher rank Euler systems and Tamagawa number conjec-
tures

We report on work in progress, jointly with Ryotaro Sakamoto and Takamichi
Sano, concerning consequences of the existence of higher rank Euler systems for
the structure of Selmer modules and the validity of Tamagawa number conjec-
tures.

Kazim Büyükboduk

p-adic Gross-Zagier formula at critical slope and a conjecture of
Perrin-Riou

I will report joint work in progress with R. Pollack and S. Sasaki, where we prove
a p-adic Gross-Zagier formula for critical slope p-adic L-functions. Besides the
strategy for our proof, I will illustrate a number of applications. The first is the
proof of a conjecture of Perrin-Riou (that predicts an explicit relation between
Beilinson-Kato elements and Heegner points). The second is towards a Birch
and Swinnerton-Dyer formula when the analytic rank is one (yielding a simpli-
fied proof of the recent results of Jetchev-Skinner-Wan in this context).

Cornelius Greither

Tate sequences, L-values at 0, and Fitting ideals of Iwasawa
modules

We are concerned with an abelian G-Galois extension L/k of totally real fields and
the p-ramified Iwasawa module X = XL as a Λ[G]-module. A few years ago, Kur-
ihara and the speaker formulated a tentative equality for the Fitting ideal of this
torsion module (assuming µ = 0 all along) and proved one of the two inclusions.
The main tools were a certain Tate sequence, and algebraic considerations in the
spirit of Schanuel’s lemma, but much more involved. We intend to report on this,
and on three subsequent developments. (1) In a sequel, joint with H. Tokio, the
other inclusion was proved as well, so the Fitting ideal of X is completely known.
(2) Elegant results of T. Kataoka now allow for a significant simplification of the
algebraic part of the proof . (3) Originally we needed to assume that only p-adic
places may ramify in L/k. It appears that this severe restriction can also be re-
moved. The principal ingredient here is a diagram involving several “Tate-like”
sequences, in a similar way as required in the setup of the Chinburg Conjectures.

4



Stark’s Conjectures, Iwasawa theory and related topics

Mahesh Kakde

On Gross’s conjectures and Hilbert’s 12th problem

In the 1980s Gross made some conjectures about Brumer-Stark units. The first
of these conjectures, known as the Gross-Stark conjecture, was recently resolved
jointly with Samit Dasgupta and Kevin Ventullo. In this talk I will speak about
Gross’s tower of fields conjecture as well as its generalisation due to Rubin and
Popescu. We will see how techniques developed for the Gross-Stark conjecture
can be applied to tackle this conjecture. We will also see applications to Hilbert’s
12th problem. This is all a joint work in progress with Samit Dasgupta.

Yukako Kezuka

The conjecture of Birch and Swinnerton-Dyer for the Gross fam-
ily of elliptic curves

Take q to be any prime congruent to 7 modulo 8, and let K = Q(
√
−q). B. Gross

proved the existence of an elliptic curve A defined over the Hilbert class field H of
K with complex multiplication by the ring of integers of K and minimal discrim-
inant −q3. We consider twists E of A by quadratic extensions of K. Assuming that
the complex L-series of E/H does not vanish at 1, we show, using arguments from
Iwasawa theory, that the p-part of the Birch-Swinnerton-Dyer conjecture holds for
any prime p which splits in K, including p = 2. This is a joint work with J. Coates,
Y.Li and Y. Tian.

Xavier-François Roblot

On the Galois Brumer-Stark conjecture for nilpotent groups

Let K/k be a Galois extension of number fields. The Galois Brumer-Stark conjec-
ture predicts that the Brumer-Stickelberger element, a group element constructed
from the values at s = 0 of the Artin L-functions associated to the extension, mul-
tiplied by a suitable integer annihilates the class group of K. It generalises to the
non abelian case the classical (abelian) Brumer-Stark conjecture. In this talk, I
will explain how to deduce the Galois Brumer-Stark conjecture from the abelian
Brumer-Stark conjecture when the Galois group of K/k is a nilpotent group.

5



Stark’s Conjectures, Iwasawa theory and related topics

Kwok-Wing Tsoi

On higher special elements of p-adic representations

In this talk, we discuss a general algebraic theory of ‘higher special elements’ in
the exterior power biduals of the Galois cohomology groups of p-adic representa-
tions. These elements constitute a natural generalization of the notion of ‘higher
rank Euler system’ and we describe how they encode detailed information about
the structure of Galois cohomology groups. As a first concrete application of the
theory we derive refinements and extensions of a variety of existing results and
conjectures concerning the values of higher derivatives of Dirichlet’s L-series. This
is the joint work with David Burns and Takamichi Sano.

Maria Valentino

Euler Characteristic for Selmer groups over global function fields

Let A be an abelian variety defined over a global function field F of characteristic
p > 0 and let K/F be a p-adic Lie extension with Galois group G. In this talk
a formula for the (truncated) Euler characteristic χ(G,SelA(K)p) of the p-part
of the Selmer group of A over K shall be discussed. We will also see how the
Euler characteristic of the dual of SelA(K)p is related to special values of p-adic
L-function in the special case G ' Zp and A a constant abelian variety. This is
joint work with A. Bandini.
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Dinner options

Cathedral Yard

• Cote Brasserie, 19-21 Cathedral Yard, Exeter, EX1 1HB
https://www.cote.co.uk/locations/?location=exeter

• Pizza Express, 2 Broadgate, Cathedral Yard, Exeter, EX1 1HJ
http://www.pizzaexpress.com/visit-a-restaurant/restaurant/exeter/

• ASK Italian, 5 Cathedral Close, Exeter, EX1 1EZ
http://www.askitalian.co.uk/restaurant/exeter

• Al-Farid, 3 Cathedral Yard, Exeter, EX1 1HJ
http://www.alfaridrestaurant.co.uk

• Thai Orchid, 5 Cathedral Yard, Exeter, EX1 1HJ
http://www.thaiorchidrestaurant.co.uk

Quayside

• Samuel Jones - Smoke & Ale House, 37 Commercial Road, Exeter, EX2 4AE
http://www.samueljonesexeter.co.uk

• On The Waterfront, 9 The Quay, Exeter, EX2 4AP
http://www.waterfrontexeter.co.uk

• Venezia, Piazza Terracina, 61 The Quay, Exeter, EX2 8GY
http://www.barvenezia.co.uk

Other Locations

• The Gandhi Indian Cuisine, 7/8 New North Road, Exeter, EX4 4HH
http://www.gandhiexeter.co.uk

• Dinosaur Cafe, 5 New North Road, Exeter, EX4 4HH

• The Oddfellows Bar, 60 New North Road, Exeter, EX4 4EP
http://www.theoddfellowsbar.co.uk

• Hubbox, 183 Sidwell Street, Exeter, EX4 6RD
http://www.hubbox.co.uk/locations/exeter/

• Giraffe, Princesshay, Exeter, EX1 1GE
http://www.giraffe.net/locations/exeter

• Rendezvous Wine Bar, 38-40 Southernhay East, Exeter, EX1 1PE
http://www.winebar10.co.uk

• The Cosy Club, Dean Clarke House, 1 Southernhay Gardens, Exeter, EX1 1SG
http://www.cosyclub.co.uk/exeter
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