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PREFACE 

This volume contains the proceedings of the conference on Advances in Quantum 
Dynamics held at Mount Holyoke College June 16 through 20, 2002. The conference 
was one in a continuing series of conferences in mathematics at Mount Holyoke 
sponsored by the American Mathematical Society. In keeping with the general 
philosophy of this series, our conference brought together experts and initiates 
alike to assess the current state of knowledge of quantum dynamical semigroups on 
von Neumann algebras and to map out directions for future research. 

Since the appearance of the landmark papers by F. Murray and J. von Neu-
mann On Rings of Operators, von Neumann algebras have been used as mathe-
matical models in the study of the time evolution of quantum mechanical systems. 
Following the work of M. H. Stone, von Neumann and others on the structure 
of one-parameter groups of unitary transformations, many researchers have made 
fundamental contributions to the understanding of time-reversible dynamical sys-
tems. In the 1930's E. Wigner demonstrated that every one-parameter group of 
automorphisms on B(1i) is implemented by a one-parameter group of unitary trans-
formations. In light of this early success it is quite surprising to discover just how 
complicated the theory of irreversible dynamical systems on B(1i) has proven to 
be. On B(1i) the family of one-parameter semigroups of unital endomorphisms, or 
E0-semigroups, splits naturally into three classes that are called types I, I I or I I I. 
It has been suggested that this subject has reached a stage of development roughly 
comparable to that reached in the classification of factors of types I, I I and I I I 
forty years ago. 

For over a decade W. B. Arveson and R. T. Powers have pioneered the effort to 
understand the structure of irreversible quantum dynamical systems on von Neu-
mann algebras. It is particularly fortunate that both of these individuals agreed to 
present a series of four illuminating talks each on their research. Their papers in 
these proceedings will serve as an excellent introduction to the theory and provide 
two clear avenues to the current state of research in this area. Contributions by 
the many other participants contained in this volume will point the reader to the 
numerous ramifications of the subject. Some of the mathematical areas that have 
had an impact on the theory are Brownian motion, dilation theory, quantum prob-
ability and free probability. In particular, the contribution by B. Tsirelson to this 
volume shows how to construct a continuum of nonisomorphic product systems of 
type I I and of type I I I using processes associated with white noise. 

We are extremely grateful to the many participants at the conference and to 
the contributors to this volume of proceedings. We are particularly indebted to 
Professors Arveson and Powers for preparing their excellent series of lectures and 
for the permanent record of their work that they have contributed to this volume. 
Our contacts at the American Mathematical Society, especially James W. Maxwell, 
Wayne Drady and Christine Thivierge, were consistently helpful to us. Mr. Drady's 
cheerful assistance made our job of planning and carrying out the conference a 
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very easy one. Finally we are deeply indebted to our technical consultant, Brian 
Treadway, for his meticulous record keeping and his masterful work in guiding our 
contributors from rough to final drafts. 

Geoffrey Price, Editor-in-Chief 
B. Mitchell Baker 
Palle Jorgensen 
Paul Muhly 
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