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PREFACE 

 
The congress "Noncommutative structures in Mathematics and Physics" took place in 
Brussels from July 22 until July 26, 2008, at the same time a contactformum at the Royal 
Academy, and a satellite meeting of the Fifth European Congress of Mathematics (5ECM, 
Amsterdam, July 14-18, 2008) organized by the European Mathematical Society. At 5ECM, 
we organized the minisymposium "Representation Theoretical Methods and Quantization". 
 
Three lines of developments have in recent years emerged in the study of algebraic structures, 
including in particular structures arising in or motivated by models of theoretical physics: 
- a trend towards an algebraization of noncommutative geometry, employing for example the 

deformation theory of algebras over operads; 
- the role of Hopf algebras and related structures, such as weak Hopf algebras and algebroids, 

as symmetries of low-dimensional quantum systems; for instance, weak Hopf algebras have 
been established as mathematically natural structures occuring in applications to spin chains 
and to local conformal field theory; 

- the quest for categorification of algebraic structures and of invariants arising from them, of 
which a well-known instance is the categorification of the Jones polynomial by Khovanov 
and, more generally, the idea of considering algebraic or physical structures on whole 
categories so as to achieve universality (in mathematical language) or general covariance (in 
physics language). 

While these lines are closely interwoven, the connections between them have not yet been 
completely unraveled. This can partly be attributed to the fact that several different 
communities are involved: algebraists, algebraic geometers, operator algebraists and 
mathematical physicists. The idea of the conference was to bring together experts from these 
different areas and reveal connections between various developments. It attracted 117 
participants from 39 countries. This volume of the "Proceedings of contactfora" series collects 
a number of survey papers by participants to the conference, covering the main subjects and 
reflecting the interdisciplinary philosophy behind the initiative. 
 
The conference was supported by the Koninklijke Vlaamse Academie van België voor 
Wetenschappen en Kunsten (KVAB), the Académie Royale des Sciences, des Lettres et des 
Beaux-arts de Belgique, the Fonds voor Wetenschappelijk Onderzoek Vlaanderen (FWO), the 
Fonds de la Recherche Scientifique (FNRS), the Brussels Capital Region, the Solvay 
Institutes, the Vrije Universiteit Brussel, the Université Libre de Bruxelles, the Universiteit 
Antwerpen, the FWO Research Community Fundamental Methods and Techniques in 
Mathematics, the Mathematics-Physics Research Platform MP2, and the Research project 
G.0622.06 Deformation quantization methods for algebras and categories with applications 
to quantum mechanics of FWO Vlaanderen. 
 
The meeting took place in a friendly and informal atmosphere, not only due to the scientific 
program, but also to the cultural side activities, such as the visits to the Town Hall and to 
Cantillon, Brussels' only surviving tradional gueuze brewery. We thank all the participants, 
the speakers, the contributors to this volume and the sponsors. 
 

 
The editors 
December 2010 
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De Koninklijke Vlaamse Academie van België voor Wetenschappen en Kunsten coördineert 
jaarlijks tot 25 wetenschappelijke bijeenkomsten, ook contactfora genoemd, in de domeinen 
van de natuurwetenschappen (inclusief de biomedische wetenschappen), menswetenschappen 
en kunsten. De contactfora hebben tot doel Vlaamse wetenschappers of kunstenaars te 
verenigen rond specifieke thema’s. 
 
De handelingen van deze contactfora vormen een aparte publicatiereeks van de Academie. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contactforum “Noncommutative Structures in Mathematics and Physics” (22-26 juli 
2008, S. Caenepeel) 
 
 
Summary: 
 
Among the recent developments in the study of algebraic structures the following three 
strongly interrelated trends seem to be outstanding: a quest for a more algebraic version of 
noncommutative geometry, generalizations of Hopf algebras as symmetry structures and 
finally, the program of categorification. A powerful complement to the latter is the idea of 
considering algebraic or physical structures on whole categories rather than on individual 
mathematical objects. 
 
The conference aimed to relate progress in these directions stemming from work in 
different subfields of mathematics, including algebra, representation theory, algebraic 
geometry, operator algebras, and theoretical and mathematical physics. 
 
 
 
 
  


