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Overview

The aim is to study [Pol], in which a Sen theory for equivariant vector bundles on the
Fargues-Fontaine curve is developed. Let K/Q, be a finite extension and consider the category
Repr(G k) of finite-dimensional Q, representations of G. On the one hand, "the analytic
dogma” - there is a fully faithful embedding

Repg, (Gk) = ®T(R)

in the category ®I'(R) of (¢,I')-modules over the Robba ring R. Here I' = Gal(K/K)
denotes the Galois group of the p-cyclotomic extension Ko, of K.
On the other hand, - "the geometric dogma” - there is a fully faithful embedding

Rep@p (GK) — VBF(X)

into the category V Br(X) of I'-equivariant vecor bundles on the Fargues-Fontaine curve X'.
In fact, Fargues and Fontaine show that there is an equivalence

ST (R) = VBp(X) (1)

compatible with each of the aforementioned embeddings of Repg, (G ). This links the ana-
lytic and geometric perspectives.

Theorem A, the main result of the article - states that taking the locally analytic vectors
within an equivariant vector bundle on X gives rise to an equivalence of categories

VBp(X) = VB"*(X)

of V Br(X) with the category V B"®(X) of locally analytic vector bundles on X', which recovers
Sen-theory and should be compared via to the decompletion of (¢, I')-modules in the



style of the famous theorem of Cherbonnier and Colmez stating that any (¢, I')-module is
overconvergent.

This framework leads - again via - to a geometric interpretation (Theorem B) of a result
of Berger, which we get to know during the seminar. From a technical point of view, Theorem
C is of independent interest in investigating the vanishing of higher derivatives of the functor
”taking locally analytic vectors”.

The Talks

The first 3 talks have the task to give a survey on vector bundles on the Fargues-Fontaine
curve with its relation to (¢, I')-modules. Give proofs only where explicitly required or if they
are instructive and time permits. The speakers of these mini-series should coordinate among
each other.

Talk 1: The adic Fargue-Fontaine curve — Max Witzelsperger (24.4.)

Explain [F}, §1-2] (Assume F' algebraically closed, if necessary) and cover [Poll, 3A,3B], com-
pare also [Durham| §1-5] for more details or [FEl Preface §3] respectively [SW], §13.5]. Give
a proof of [FE, Prop. 10.1.1].

Talk 2: (Equivariant) vector bundles — Otmar Venjakob (8.5.)

Explain [F|, 3.1,3.2] (Assume F' algebraically closed, if necessary), parts of [Beijing), §1, 6] or
[EF, Preface §4-5] (e.g. Thm. 4.7, Rem. 4.9, ) and cover [Poll, 3C], compare also [Durhaml,
6.1-6.3] for more details.

Talk 3: Comparison to (p,I')-modules — Marvin Schneider (15.5.)
Cover [Poll, 7TA] and compare with [FE, Preface §4-5] (e.g. Thm. 5.9, Rem. 5.10). Explain

Example 3.4 of [Pol] in detail. Prove Proposition 7.2 in [Pol] using the discussion before
[SW], Def. 13.4.3] and sketch the proof of [Poll, Theorem 7.3], see also [KL, Thm. 9.5.8].
Talk 4: Locally analytic vectors — Anna Blanco-Cabanillas (22.5.)

Start by defining (higher) locally analytic vectors as in [Poll §2] and explain the spectral
sequences [Poll, Proposition 2.5.], without giving a detailed proof. Then move on and cover
[Poll, §4a+b]. The focus should be on providing the proof of the flatness result [Poll Propo-
sition 4.2].

Talk 5: Locally analytic vector bundles — Otmar Venjakob (12.6.)

Cover [Poll, §4c| and explain the proof of [Poll Proposition 4.8.] in detail.

Talk 6: Acyclicity of locally analytic vectors — Marvin Schneider (26.6.)

Provide a survey of the CST method and strategy of proof in [Poll, §5]. One could also report
on the stronger result from [Po2].



Talk 7: Descent to locally analytic vectors — Max Witzelsperger (3.7.)

The goal of this talk is to provide a proof of the first main result [Poll Theorem 6.1] in as
much detail as possible. This is done in [Poll §6].

Talk 8: Locally analytic vector bundles and p-adic differential equations — Ruth
Wild (10.7.)

The first goal of this talk is to extend the results of talk 3 using the results of the previous
talk. This is done in [Poll, §7b], especially [Poll, Theorem 7.5]. The second part of the talk
should focus on covering [Poll §8a-8d]. For some motivation for the material, it might be
helpful to consult [Ber(§].

Talk 9: The solution functor and Theorem B — Marlon Kocher (17.7.)

Goal of this talk is to cover [Poll, §8e| and provide a proof of [Poll, Theorem 8.12]. The
speaker should also look at [Ber(O8] and try to provide some motivation for the main result.
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