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Abstracts

1. Support for modules over commutative rings

This lecture will be concerned with the structure theory of injective modules over 
commutative noetherian rings, à la Matlis. It will cover also Gabriel’s classification 
of the Serre subcategories of the module category.

2. Triangulated categories with ring actions

For a compactly generated triangulated category with a central action of a graded 
commutative ring, local cohomology functors are introduced. This yields a notion 
of cohomological support.

3. The stable module category of a finite group

For a finite group G and a field k, the stable module category of G, denoted 
StMod kG, is a compactly generated triangulated category with a canonical 
action of the cohomology ring. In particular, local cohomology functors are 
defined. The running example is the Klein 4-group in characteristic two, where 
all representations can be described.


4. Generic points in commutative algebra 

Given a finitely generated algebra A over an algebraically closed field k, Hilbert’s 
Nullstellensatz identifies a maximal ideal of A (in other words, a closed point of 
Spec A) with the functions vanishing at a point in affine space.  Zariski and Weil 
introduced a construction of a generic point to treat non-closed points in the 
spectrum of an affine algebra in a similar fashion. This lecture will be devoted to 
explaining this construction, and an analogue for graded algebras that plays a 
crucial role in our approach to duality and stratification.



5.  Passage to closed points in representation theory

This lecture will be about a descent principle for the stable module category of a 
finite group. As will be explained in later lectures StMod kG can be stratified by 
the action of its cohomology ring.  The central result relates the category of p-
local p-torsion modules in StMod kG, to the modules supported at a closed point 
in the variety of KG, where K is a suitably chosen transcendental extension of k.

6. Auslander-Reiten formula and Tate duality

The Auslander-Reiten formula for modules over finite dimensional algebras is 
proved. This yields Tate duality for modules over a group algebra.


7. Local duality for modular representations 

This lecture will be dedicated to a proof of a result that can be interpreted to 
mean that StMod kG is Gorenstein, when viewed as a category over its 
cohomology ring.  One corollary is that the subcategory of compact objects in the 
p-local p-torsion subcategory of StMod kG has Serre duality. 

8. Pi-points for modules over finite groups

The notion of a π-point is introduced. Using an appropriate equivalence relation, 
the π-points are identified with the projective variety of the cohomology ring. The 
π-points give rise to alternative definitions of support and cosuppport. For this 
notion of support, a tensor product formula is proved. Analogously, a formula for 
the cosupport of a function object is established.


9. Elementary abelian groups

The aim of this lecture will be to outline a proof of the classification of localising 
subcategories of StMod kE, where E is elementary abelian. A bijection is 



established between the tensor ideal localising subcategories of StMod kG, for a 
finite group G, and the subsets of the projective variety of the cohomology ring.

10. Stratification for modular representations 

The stratification statement from the previous lecture will be established for all 
finite groups. One can think of this as stratification of the module categories that 
‚categorifies‘ the Quillen stratification of the group cohomology. A crucial 
ingredient of the proof is the fact that cohomological support and cosupport 
coincide with π-support and π-cosupport, respectively.
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