
This project is located at the intersection of complex analysis in several variables with functional analysis, partial
differential equations and potential theory. The main issue was to investigate operator theoretic properties of the
solution of inhomogeneous Cauchy-Riemann differential equations, which are of special interest in complex
analysis. Starting point of the project was a result on the canonical solution operator of the inhomogeneous
Cauchy-Riemann differential equations which was proved by means of methods from real analysis, such as spectral
theory of Schrödinger operators and the Witten Laplacian. During the project it turned out how to understand these
results only by means of complex analysis. For this purpose it was necessary to develop a suitable concept of a
weighted Sobolev space and an appropriate Rellich lemma in order to handle the question of compactness of the
canonical solution operator. Finally we found out that an abstract characterization of precompact subsets in L^2
spaces was the right tool to describe compactness of the d-bar Neumann operator and the canonical solution
operator of the inhomogeneous Cauchy-Riemann equations. In this connection there are two points of importance:
Garding's inequality for elliptic differential operators and the behaviour at infinity of the eigenvalues of the Levi
matrix of the weight function. Klaus Gansberger finished his PhD thesis during the time of the project, where he
described interesting applications of complex analysis to spectral analysis of Schrödinger operators with magnetic
fields and Pauli- and Dirac operators. He also explained the interplay between boundary behaviour and behaviour
at infinity for the d-bar Neumann operator on weighted L^2 spaces of unbounded domains. Anne-Katrin Herbig
investigated the consequences if the domains in C^n have defining functions which are plurisubharmonic on the
boundary of the domain, especially for the so-called Diederich-Fornaess exponent. During the project there were
three international conferences and workshops on the theme of the project organized by the leader of the project: at
the Banach center in Warsaw (40 participants), at Erwin Schrödinger Institute at Vienna (100 participants) and at
CIRM, Luminy , Marseille (30 participants).
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