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ABSTRACT. Period integrals are geometrical objects which can be realized
as special functions, or sections of certain bundles. Their origin goes back
to Euler, Gauss, and Legendre in the study of complex algebraic curves. In
their modern version, period integrals naturally arise in Hodge theory, and
more recently in mathematical physics, and the theory of hypergeometric
functions. I will give an overview of a recent program to use differential
equations and D-module theory to study period integrals. Connections to
hypergeometric functions of Gel'fand-Kapranov-Zelevinsky (GKZ) will also
be considered. We will see that the theory is intimately related to a partic-
ular infinite dimensional representation of a reductive Lie algebra, and the
topology of certain open varieties. I will describe how the theory could help
calculate period integrals, and offers new insights into the GKZ theory, and
mirror symmetry. This talk is based on joint works with S. Bloch, B. Lian,
V. Srinivas, S-T. Yau, and X. Zhu.
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