
Dr Peter Bouwknegt is an  outstanding expert in many aspects of 
mathematical physics most notably conformal field theory.     He was 
one of the principal developers of the theory of  W-algebras which are 
extensions of the two-dimensional conformal algebra and are relevant in 
the classification of all (rational) 2-dimensional conformal field 
theories. Bouwknegt  co-authored with K. Schoutens two of the early 
papers in the area which strongly influenced the development of the 
subject.  Bouwknegt's monograph and review of work in the area (`W-
symmetry in conformal field theory') have been extensively cited, 
and he is considered to be `one of the best-known and internationally 
most highly-regarded researchers in the mathematical sciences in 
Australia'. 

Bouwknegt's work on W-algebras is regarded as a classic that has had a 
huge influence on the development of algebraic quantum field theory, 
especially on the theory of vertex algebras. His work  revealed a close 
connection between W-algebras and affine Lie algebras or Kac-Moody 
algebras. W-algebras are still an important and active area of 
research, both in physics and mathematics.  Bouwknegt and his 
collaborators have also established very significant   connections 
between   conformal field theory  and the theory of quantum groups. 

With his collaborators, J. McCarthy and K. Pilch, Bouwknegt has made 
important contributions to the use of free field techniques in 
conformal field theory.  In particular they pioneered the use of 
homological algebra techniques in conformal field theory.  The most 
influential contributions are the construction of two-sided resolutions 
for irreducible affine Lie algebra modules in terms of free field Fock 
spaces and its underlying quantum group structure and the determination 
of the spectra of physical states through the computation of the 
cohomology of a   Becchi-Rouet-Stora-Tyutin operator using spectral 
sequence techniques.  This line of research culminated in a highly 
regarded research monograph. 

With K. Schoutens and A. Ludwig, Bouwknegt recognized the importance of 
quasiparticles in conformal field theories.  Their work contributed 
strongly to the development of this subject. Applications of this work 
range from condensed matter physics, where it is applied to the 
fractional quantum Hall effect, to pure mathematics, where it finds 
application in the geometry of infinite dimensional projective 
varieties, combinatorics and the representation theory of infinite 
dimensional algebras.  This is still a very active area of research 
in mathematical physics. 

Most recently,  with V. Mathai, Bouwknegt pointed out the relevance of 
Dixmier-Douady theory and the twisted K-theory of certain infinite 
dimensional C*-algebras in the classification of D-brane charges.  This 
work has applications to string theory. In the opinion of many 
physicists string theory  continues to offer the best chance of 
developing a successful unified theory of matter incorporating a 
quantum theory of gravity. Bouwknegt's work with Mathai is presently 
having a very big impact on the development of string theory and    
will inevitably feed back into significant new developments in K-theory 
feed back into significant new developments in K-theory.
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