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Preface 

On May 26-29, 1989, the American Mathematical Society sponsored a 
symposium on complex geometry and Lie theory at the Sundance Center, 
Sundance, Utah. The symposium was designed to review twenty years of 
interaction between these two fields, concentrating on their links with Hodge 
theory. 

This interaction began with the study of period mappings and variation of 
Hodge structure undertaken by Phillip Griffiths and his coworkers in the late 
1960s and early 1970s. The motivating problems—How can the moduli of 
algebraic varieties and the algebraic cycles on them be understood?—came 
from algebraic geometry. But the techniques used were transcendental in 
nature, and drew heavily on both Lie theory and hermitian differential ge
ometry. Promising approaches were formulated to fundamental questions in 
the theory of algebraic curves, the theory of moduli, and the deep interaction 
between Hodge theory and algebraic cycles. 

Progress in these areas was made rapidly on many fronts during the 1970s 
and 1980s. Advances were made in the theory of moduli (through the proofs 
of several Torelli-type theorems), and in the study of algebraic cycles (where 
many intriguing new phenomena in higher codimension were uncovered). 
Old problems were settled: the cubic threefold was shown to be nonrational, 
Petri's conjecture on quadrics through the canonical curve was proved, and 
solutions were found for the Schottky problem of determining which abelian 
varieties are Jacobians of curves. Internal issues were resolved: the asymp
totic behavior of the period mappings was established, and connections were 
found with the geometry of singular fibers in a degenerating family. And nu
merous connections with other fields were found, ranging from Nevanlinna 
theory to integrable systems to rational homotopy theory to harmonic map
pings to intersection cohomology to superstring theory in theoretical physics. 

Entire new fields of research have grown up out of a single beginning. 
There is the danger that these fields may concentrate too much on their 
own internal dynamics and questions, and become too technical and inward-
looking. The symposium organizers felt that it was time to look once again at 
the larger issue—the understanding of the moduli and cycle-theory of higher-
dimensional varieties—which was a common starting point of these devel
opments. It was our hope that this would allow the many researchers who 
got their start in a common vision to reflect on the broader implications of 
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their contributions to the fulfillment of that vision. In this way both they 
and the next generation of researchers can gain new energy and insight, and 
capitalize more fully on the gains made by their mathematical cousins. 

We are fortunate to be able to publish here contributions from thirteen of 
the twenty-five symposium lecturers. The breadth of this collection of papers 
indicates the continuing growth and vitality of this area of research. Most 
of the contributions are written versions of lectures given at the symposium; 
one or two represent substantially different work of the author, not reported 
on at the symposium. The papers published here are in final form, and will 
not be published elsewhere. 

The symposium was supported by the National Science Foundation, Duke 
University, and the University of Utah. To them, and to the able staff at the 
American Mathematical Society, we express our deep appreciation. 

James A. Carlson 
C. Herbert Clemens 
David R. Morrison 




