Introduction to motivic cohomology (L16)
Non-Ezxaminable (Graduate Level)

Professor M. Gross

The main goal of this course is to introduce Voevodsky’s theory of motivic cohomology of
smooth schemes as expositied in reference 1. In the large, motivic cohomology is meant to be
a “universal cohomology theory” for schemes which specializes, in various settings, to better-
known cohomology theories such as étale cohomology.

Voevodsky constructs his cohomology groups as the cohomology of certain Zariski sheaves Z(q)
for ¢ a non-negative nteger, and these sheaves are defined using algebraic (Chow) cycles. In
fact, the cohomology of these sheaves coincides with the previously constructed higher Chow
groups of Bloch (see reference 3), but Voevodsky’s construction enables many new results.

I will first present the construction of Bloch’s higher Chow groups, as this is quite elementary
and will rely mainly on material covered in the first several weeks of the course on Intersection
Theory. I will then cover Voevodsky’s construction, and depending on time remaining, will
consider a selection of possible topics.

Prerequisites

Having a background in Algebraic Geometry at least to the level of the Part III course is crucial.
Familiarity with Chow groups will also be essential. As this will be covered in the Lent course on
Intersection Theory, it should be possible to follow this course while following the Intersection
Theory course simultaneously.
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