ICM 1998, Berlin, Aug. 18–27

Abstracts of Plenary and Invited Lectures

Section:

8. Analysis

1991 MS Classification: 32, 35, 42 Christ, Michael, University of California, Berkeley, USA Singularity and Regularity — Local and Global

For some years a central question in complex analysis in several variables was whether the Bergman projection (the orthogonal projection of square integrable functions onto holomorphic functions) preserves the class of functions smooth up to the boundary, for arbitrary smoothly bounded pseudoconvex domains. This is closely linked with the regularity of solutions of the ¯@–Neumann problem, a boundary value problem for a system of Laplace type partial differential equations in which the boundary conditions depend on the complex geometry of the domain’s boundary. The question was finally settled in the negative, but by indirect reasoning which applied only to special examples. Despite a later simplification by Y. -T. Siu, certain more refined questions remain open.

Global regularity of the Bergman projection is related to other unresolved problems concerning the hypoellipticity and global regularity of subelliptic and more degenerate second order partial differential operators, in the real analytic, Gevrey, and smooth categories. The positive results for these problems are roughly parallel, both in scope and in the techniques from which they can be obtained. The negative analyses are more ad hoc though common themes do exist. Large gaps between the positive and negative results persist, except in the lowest-dimensional case.

Proofs of the positive results motivate the construction of a metric on the cotangent bundle which is somewhat related to the usual Carnot- Caratheodory metric on the base space, but differs in fundamental respects. Asymptotic properties of this metric correspond well with sharp hypoellipticity results, in cases where such results are known.

This talk will survey some aspects of these problems, emphasizing the negative results.

References: D. Barrett, Behavior of the Bergman projection on the Diederich-Fornæss worm, Acta Math. 168 (1992), 1-10.

M. Christ, Global C1 irregularity in the ¯@–Neumann problem for worm domains, Journal Amer. Math. Soc. 9 (1996), 1171-1185. M. Christ, The Szegö projection need not preserve global analyticity, Annals of Math. 143 (1996), 301-330.

M. Christ, Analytic hypoellipticity in dimension two, preprint. M. Christ, Hypoellipticity: Geometrization and speculation, preprint.

ICM 1998 Berlin � Plenary and Invited Lectures

2 8. Analysis

C. Kiselman, A study of the Bergman projection in certain Hartogs domains, Proc. Symp. Pure Math. 52 (1991), Part 3, 219-231. F. Treves, Symplectic geometry and analytic hypo-ellipticity, preprint.

ICM 1998 Berlin � Plenary and Invited Lectures