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Abstract :

The classical class number formula for imaginary quadratic fields reveals a mysterious
and profound connection between the special values of L-functions and the size of ideal
class groups.

In 1990, Spencer Bloch and Kazuya Katoformulated the so-called Bloch-Kato
conjecture, a far-reaching generalization of the class number formula.

This conjecture predicts a deep relationship between the special values of motivic L-
functions at integers and the sizes of Selmer groups, which are defined in terms of
certain Galois cohomology groups.

Currently, there are two major approaches to studying this conjecture. One is the
theory of Euler systems, which is used to bound the size of Selmer groups in terms of
special values of L-functions.

The other approach uses congruences between modular forms to construct nontrivial
elements in Selmer groups arising from special L-values.

The purpose of this lecture is to survey important examples studied via the method of
modular form congruences and to report on some recent progress in this direction.
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