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In the Iwasawa theory of motives (see e.g. [FKI) Selmer groups attached to the A-
adic realisations of a given motive M are linked to (conjecturally existing) p-adic
L-functions attached to M. The defining local conditions of such global Selmer
groups are usually given by means of p-adic Hodge theory, viz by Bloch’s and
Kato’s local Galois cohomology groups which we shall shortly recall now: Let K
be a finite extension of Q, and V' a p-adic representation of the absolute Galois
group G i of K with Galois stable Zj-lattice T'. For any algebraic extension L /K
Bloch and Kato [BK] define the following subgroups

H}(L,V/T) C H{(L,V/T) C Hy(L,V/T) € H'(L,V/T)

of the first continuous group cohomology H'(L,V/T) = H'(G,V/T), which
are involved in their conjectures on special values of L-functions of motives. E.g.
if T' = T,,(A) is the p-adic Tate module of an Abelian variety A defined over K,
then all these distinguished subgroups coincide and are equal to the image of the
Kummer map

k1t A(L) © Qy/Zy — H' (L, A(p)).

where now the p-primary torsion points A(p) are naturally identified with V/T.

In Iwasawa theory, a precise description of the Bloch-Kato subgroups when L is
an infinite extension of K is essential to study the Selmer groups of motives over
infinite extensions of number fields (notably to prove so-called “control theorems™)
and it can also be used to construct p-adic height pairings. For Abelian varieties, the
most general result is due to Coates and Greenberg [[CG], who gave the following
simple cohomological description: Let V; be the minimal sub-G i -representation
of V such that the Hodge-Tate weights of V//V} are all less than or equal to 0, and
To := T N V4. Then the inclusion induces a map

AL HY(L,Vy/To) — HY (L, V/T)
and Coates and Greenberg prove that

Im(kz) = Im(\)



for L being deeply ramified. Nowadays one would rephrase the latter condition
by requiring that Lisa perfectoid field in the sense of Scholze. The aim of this
seminar is to understand Ponsinet’s generalisation [[P] of this nice result to more
general de Rham representations V. If the HT-weights of V' are less than or equal
to 1, and L is a perfectoid field, then

HYL,V/T) =TIm(\p).

Furthermore, without the restriction of the HT-weights he establishes an explicit
description of Im(\z)/HL(L,V/T) in terms of objects in p-adic Hodge theory
related to B-pairs a la Berger, which in turn are related to vector bundles over the
Fargues-Fontaine curve. Thus the strategy for the proof relies on a close inspection
of the Harder-Narasimhan filtration for such vector bundles.

Talks (each topic for 2 x 90 minutes)

1. (Bloch-Kato subgroups and Selmer groups) Recall period rings from 1.1
(as black box) with fundamental exact sequence together with the definition
of H}(L,—) of [BK] (see also [P] §3.2), explain properties for p-divisible
groups and Abelian varieties and behaviour under local Tate duality. Discuss
the difference between BK and Greenberg Selmer groups (or complexes)
from [EK]]. See also §4.2 of [V].

2. (The results of Coates-Greenberg) Report on [[CGl]

3. (The Fargues-Fontaine curve and vector bundles) [P] §1.2-7
4. (Truncation of the Hodge-Tate filtration) [P] §2

5. (Groups of points) §3.1-3

6. (Cohomology of perfectoid fiels and univeral norms) §3.4-5
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