
COURSE: INFINITE FAMILIES IN STABLE HOMOTOPY 
GROUPS

MATH 595 (INSTRUCTOR: D. CULVER)

The main goal of this course will be to explain the so-called chromatic 
perspective to stable homotopy theory from a computation lens. The 
main goal of this perspective is to find infinite families in the stable ho-
motopy groups of spheres and arises from a very interesting connection 
between topology and one-dimensional formal group laws. The main ob-
ject of study for this class will be the Adams-Novikov spectral sequence
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Here M U denotes the cohomology theory arising from complex cobor-
dism. The starting point of chromatic homotopy theory comes from the
observation that the E2-term is, in fact, the cohomology of the moduli
stack of one-dimensional commutative formal groups. It turns out that
this observation leads to a very systematic approach to computing stable
homotopy and has led to a great deal of concrete calculations.

Here is a tentative list of topics I hope to cover.
(1) Review of the Adams spectral sequence and some concrete calcula-

tions examples.
(2) Overview of Adams’ calculation of the image of the J -homomorphism.
(3) Review of complex oriented cohomology theories and Quillen’s

theorem.
(4) p-typical formal groups, the Brown-Peterson spectrum, and the

Adams-Novikov spectral sequence. Some concrete computations.
(5) Construction and computation of the algebraic chromatic spectral

sequence. Calculation of the α,β, and γ -families.
(6) Morava change-of-rings, and the cohomology of Morava stabilizer

algebras.
Time permitting, I also hope to cover the following topics.
(1) Ravenel’s solution to the nonexistence of odd primary Kervaire el-

ements,
(2) Brown-Gitler spectra and Mahowald’s η j -family,
(3) The Morava stabilizer group and its action on Lubin-Tate space,
(4) K(2)-local homotopy groups of certain Smith-Toda complexes.
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