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Abstract

In this seminar, which we plan to run at least every two weeks, we want to
learn the local and global aspects of the theory of wild ramification of Galois
extensions of complete discretely valued fields with imperfect residue fields.
This theory was developed by K. Kato, A. Abbes and T. Saito since the late
80s and extends the classical theory in the perfect residue field case. It is
related to higher dimensional class field theory and there are analogies with
the theory of irregular singularities of differential equations over the complex
numbers. The latter topic will show up in the seminar as a motivation.

In the seminar we would like to understand the following constructions:

• For a henselian discrete valuation ring R, K = Q(T ), F = R/m we study
a descending ramification filtration

Gr
K,log ⊂ Gal(K̄/K), r ∈ Q

which generalizes the usual ramification filtration in the perfect residue
field case.

• For a smooth variety X over a perfect field, an effective simple normal
crossing divisor D ↪→ X and a reasonable smooth l-adic sheaf F on
X −D (whose ramification along |D| is bounded by the multiplicities of
D) we study the characteristic dim(X)-cycle CC(F) on the logarithmic
cotangent bundle T ∗X(logD).

• For D ↪→ X and F as above we study the Swan class Sw(F) ∈ CH0(|D|),
which allows us to formulate a generalization of the Grothendieck-Ogg-
Shafarevich formula for higher dimensional varieties.

Talks

The following list of talks is just meant to be a rough schedule! Especially
several people might share one topic.
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1) Perfect residue field case: (Nguyen Duy Tan, Oliver Bültel)
Recall the classical definition of ramification groups in the perfect residue
field case [11, Ch. IV], the Hasse-Arf Theorem (without proof), the Artin
and Swan representations [11, Ch. VI], [8, Sec. V.5] and the Grothendieck-
Ogg-Shararevich formula [8, Sec. V.6].

2) Rank one case: (Hélène Esnault)
In this talk we define the above invariants in the case of abelian extensions and
sheaves of rank one. Before we do this we motivate the whole construction by
the theory of irregular singularities of D-modules over the complex numbers.
Follow [5] but restrict to the equicharacteristic case, do not give proofs for
Sections 4 and 5. Quote the necessary results from [4] without proofs.

3) Higher dimensional class field theory: (Ivan Barrientos)
Explain the class field theory of henselian local rings with residue fields, which
are finitely generated over finite fields, [6, Sec. 7+8]. Explain very roughly
how this is applied to the proof of the main theorem of global class field theory
over finite fields, [6, Sec. 9].

4) Ramification filtration: (Christian Kappen)
Explain the details of the (log) ramification filtration in the imperfect residue
field case following [9, Sec. 1]. Skip the proof of Theorem 1.24.

5) Global constructions: (Kay Rülling)
Explain the construction of the characteristic cycle, the Swan class and the
higher dimensional generalization of the Grothendieck-Ogg-Shafarevich Theo-
rem due to Abbes, Kato and Saito [9, Sec. 2+3].

Further details or alternative approaches to the last two topics can be found
in [1], [2], [7], [3]. For an overview see [10].
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