
Abelian varieties (L16)

Anthony J Scholl

An abelian variety is an irreducible projective variety over a field which is also a group. The
simplest example is an elliptic curve. Other examples include the Jacobian variety of a (smooth
projective) curve, whose points parametrise divisor classes of degree zero. There are beautiful
analytic and algebraic theories of such objects. They also crop up in other areas of geometry
and in number theory. This course will cover some of the basic theory of abelian varieties.
Topics to be covered may include:

• The Jacobian of a curve (analytic and algebraic).

• Abelian varieties, line bundles and polarisations.

• Abelian varieties over finite fields. The Weil conjectures.

Prerequisites

For the algebraic part of the course, the Michaelmas Part III Algebraic Geometry course (or
equivalent). For the analytic theory, basic complex analysis, algebraic topology (covering spaces
and the fundamental group) and Riemann surfaces.
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There are many books on abelian varieties (and copious online resources). The books [1,2]
by Mumford are classics, although [2] is quite condensed in places. The books [3,4] deal with
the analytic theory (the first 5 chapters of [3] give a very detailed account). There is a draft
book by Edixhoven, Moonen and Van Der Geer on the algebraic theory which is available at
https://www.math.ru.nl/~bmoonen/research.html#bookabvar which does everything from
a modern scheme-theoretic point of view.

Additional support

3 examples sheets will be provided and 3 associated examples classes will be given. There will
be a one-hour revision class in the Easter Term.
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