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The chromatic approach to homotopy theory naturally leads to the study of the K(n)-
local stable homotopy category [3, Section 7]. In this thesis we study this category in
three different ways.

The first is to closely study the category of Morava modules, as defined in [2]. It
turns out that this category is equivalent to the category of complete E) E-comodules.
Using this, we develop a theory of (relative) homological algebra for Morava modules.
We use this to give an explicit identification of the E,-term of the K(n)-local E,-based
Adams spectral sequence (see [1, Appendix A]. This turns out to be related to work of
Goerss et al. [2], as constructed as part of their resolution of the K(2)-local sphere at
the prime 3.

The second part is computational in nature; we show that for a large class of groups
the Tate spectrum E;ﬁl always vanishes, where G C G,_; is a closed subgroup of the
Morava stabiliser group. Such a result was previously known to be true K(p — 1)-
locally, but we show that it holds even before this. We use this to deduce some self-
duality results for the K(p — 1)-local Spanier—Whitehead dual of the homotopy fixed
point spectrum E"9 .

In the final chapter we study the K(n)-local Picard group. In particular, we show
that, when p is an odd prime, the subgroup «, of elements such that EYX ~ E,
as continuous modules over the Morava stabiliser group is always a p-group, and
decomposes as a direct product of cyclic groups. Then, specialising to the case
n = p — 1, we discuss the decomposition of the group of exotic elements, by studying
the map from the Picard group of the K(n)-local category to the Picard group of
E"S_modules. We finish by explaining the connection to Gross—Hopkins duality, and
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outline an approach to constructing elements of x, when n > 2. In fact, this method
already allows us to (independently) construct elements of «, that are nonzero in I,
the Gross—Hopkins dual of the sphere.

References

[1] E.S.Devinatz and M. J. Hopkins, ‘Homotopy fixed point spectra for closed subgroups of the Morava
stabilizer groups’, Topology 43(1) (2004), 1-47.

[2] P. Goerss, H.-W. Henn, M. Mahowald and C. Rezk, ‘A resolution of the K(2)-local sphere at the
prime 3’, Ann. of Math. (2) 162(2) (2005), 777-822.

[3] M. Hovey and N. P. Strickland, ‘Morava K-theories and localisation’, Mem. Amer. Math. Soc.
139(666) (1999), viii+100.

DREW HEARD, Max Planck Institute for Mathematics, Bonn, Germany
e-mail: drew.heard @mpim-bonn.mpg.de

https://doi.org/10.1017/S0004972715000507 Published online by Cambridge University Press


mailto:drew.heard@mpim-bonn.mpg.de
https://doi.org/10.1017/S0004972715000507

	References

