
Abstracts and suggested prerequisites

The talks and discussion session on Monday, September 2, will aim to help partici-
pants acquire the desired prerequisites for the four mini-series. Of course, everybody
is strongly encouraged to acquire as much as possible of these prerequisites before
the meeting starts.

Mini-series

Tobias Barthel: Asymptotics in chromatic homotopy theory

Abstract: The chromatic picture displays the stable homotopy category as two-
dimensional: one coordinate is given by the usual arithmetic primes p, while the
other direction is referred to as the height h, providing intermediate characteristics
(p, h) that interpolate between characteristic 0 and characteristic p. Since the early
days of the subject, there has been evidence that for fixed n and p tending to
infinity, chromatic homotopy theory becomes more and more algebraic. The goal
of these lectures is to first describe examples of such asymptotic phenomena and to
then present recent results that place them in a common framework.

Prerequisites: The main prerequisite for my lectures is the descent theorem for
the E(n)-local category as discussed in Meier’s course. Additionally, it would be
helpful to have seen the E(n)-based Adams spectral sequence and in particular
know what the category of comodules over a flat Hopf algebroid is, but this will
also be mentioned on the introductory day of the workshop. The reference for the
main result covered in my talks is https://arxiv.org/abs/1711.00844.

Jesper Grodal: Picard groups via categorical decomposition techniques

Abstract: In my lectures I’ll give an introduction to the calculation of Picard groups
of the stable module category of a finite group G, using homotopical methods, with
a view towards calculation of equivariant Picard groups in other settings. The
material will be based on https://arxiv.org/abs/1608.00499 and later develop-
ments. Along the way we’ll contemplate decompositions of classifying spaces and
categories.

Literature: It will be helpful, in particular for motivation, to have a basic knowledge
of modular representation theory of a finite group. The first couple of chapters of
the lecture notes “Modules and group algebras” by Jon Carlson is a good place
to start. It will also be good to have a basic understanding of simplicial sets and
classifying spaces. The notes “Classifying spaces and homology decompositions” by
Bill Dwyer are an excellent read for this. You may also want to take a brief look at
the preliminaries section (section 2) of my paper https://arxiv.org/abs/1608.

00499.

Lennart Meier: Tensor ideals and descent

Abstract: The basic idea of descent is that one can describe a complicated category
as a limit of simpler categories. In general, the shape of the diagram is cosimplicial,
but in case of Galois descent this can be reinterpreted in terms of group actions.
We will deal with two different aspects of the theory: First we will present some
general machinery to prove descent results (e.g., that if one has a Galois extension
one gets Galois descent – be it in the classical context of fields or of E∞-ring spectra;
another variant uses thick tensor ideals). Second, we will apply this machinery to
examples. In particular, we will consider the Galois extension from real to complex
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K-theory. We will also discuss how E(n)-local spectra arise as a limit of module
categories built from Morava E-theory.

Prerequisites: topological K-theory and Morava E-theory, notion of ∞-category and
homotopy limits (of and in ∞-categories) including the example of homotopy fixed
points.

Vesna Stojanoska: Chromatic and equivariant stable homotopy theory, descent
and Picard groups

Abstract: The end goal of these lectures is to give a calculation of the Picard groups
of some higher real K-theory spectra, based on descent techniques, as was done in
https://arxiv.org/abs/1511.08064 (Compositio Math. 153 (2017) 1820-1854).
We will discuss the meaning of descent and the associated Bousfield-Kan spectral
sequence, which will be just a homotopy fixed point spectral sequence in the ex-
amples. We will also have to explore the Picard space functor and its descent
properties, as well as the practical implications in cases of interest. The main focus
will be the computational part in this story.

Literature: Most of the material I will talk about will be found in https://arxiv.

org/abs/1511.08064 (Compositio Math. 153 (2017) 1820-1854) and the first part
of arxiv:1409.7702 (Geom. Topol. 20 (2016) 3133-3217). Some basic familiarity
with homotopylimits, and in particular totalizations of cosimplicial objects would be
helpful. Chapter VIII of Goerss-Jardine’s “Simplicial Homotopy Theory” contains
a good account of the unstable story, which only simplifies stably. We will barely
scratch the surface of the notion of descent in homotopy theory, and will focus on
Galois descent; Rognes’s “Galois extensions of structured ring spectra” lays down
the foundations and contains many chromatic examples. A further exploration of
Galois descent in an infinity-categorical context can be found in Mathew’s paper
“The Galois group of a stable homotopy theory.” Familiarity with infinity categories
is not crucial for understanding these talks, but you might want to take a look at
recent surveys, for example Gepner’s “Introduction to Higher Categorical Algebra”
or Riehl’s “Homotopical Categories: from Model Categories to (∞, 1)-categories”.

Invited talks:

Agnes Beaudry: The Equivariant Dual of Morava E-Theory

Abstract: In this talk, I will discuss the equivariant functional dual of Morava E-
theory D(E). It follows from the work of Gross-Hopkins that D(E) is self-dual
up to a shift. However, E-theory comes equipped with an action of the Morava
stabilizer group G and, until recently, the action of stabilizer group on D(E) was
only known up to homotopy. In this talk, I will discuss the Linearization Hypothesis,
a proof of which was recently announced by Clausen, and explain how it gives an
equivariant description of the shift for the self-duality of D(E). I will also explain
computational consequences for the duals of certain higher real K-theory spectra.

Irina Bobkova: Invertible EhC4
2 -modules

Abstract: For Morava E-theory En and a finite subgroup F of the Morava sta-
bilizer group, the spectrum EhF

n is periodic and the Picard group of the category
of modules over the ring spectrum EhF

n contains the cyclic subgroup generated by
ΣEhF

n . In most known examples, the Picard group is found to be precisely this
cyclic group. However, at chromatic height n = 2 and p = 2, the Picard group of
the category of EhC4

2 -modules is not cyclic and contains an extra element of order
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2. I will describe the tools we use to compute this Picard group: a group homo-
morphism from RO(C4) to it and the Picard spectral sequence. This talk is based
on joint work with Agnes Beaudry, Mike Hill and Vesna Stojanoska.

Paul VanKoughnett: K(1)-local tmf cooperations

Abstract: The Adams spectral sequence based on the spectrum tmf of topological
modular forms was first studied by Behrens, Ormsby, Stapleton, and Stojanoska.
While offering compelling insights into the homotopy groups of spheres, this spectral
sequence has an E2 page that is very difficult to understand, because the algebra
of co-operations tmf∗tmf is not flat over tmf∗. We present a simple description of
the K(1)-local homotopy of tmf ∧ tmf , following work of Hopkins and Laures, and
use this to describe the K(1)-local version of this Adams spectral sequence. We will
also discuss connections with number theory.

Viet-Cuong Pham: Towards the homotopy groups of the K(2)-localization of
A(1)

Abstract: Let A(1) be a finite spectrum whose mod-2 cohomology is isomorphic
to the sub-algebra A(1) of the Steenrod algebra. We will present some progress
in understanding the homotopy groups of the localization of A(1) with respect
to the second Morava K-theory at the prime 2, by use of the topological duality
spectral sequence. These results contribute to a program aiming to describe the
homotopy groups of the K(2)-localization of the sphere at the prime 2 as well as
its Gross-Hopkins dual.


