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Report on the programme “Banach algebra and operator space techniques in 
topological group theory” 
 
Organisers: Garth Dales, Matthew Daws, Charles Read, David Salinger 
 
 
The above semester took place in the new “Research Visitors Centre” of the University of 
Leeds from 17 May to 30 June, 2010. 
 
About 50 people, including some graduate students, attended the semester for some or all of 
the period.  Interleaved with the semester were two three-day conferences; these two 
conferences were mainly supported by the London Mathematical Society. 
 
Of the main invited lecturers, three were unable to attend either because of “volcanic ash 
disruptions” or because of delays in obtaining UK visas at overseas embassies. Some 
replacement visitors were arranged. 
 
The main lecturers in the semester from outside the UK, each giving around 5 lectures, were 
Z. Hu (Windsor, Canada), V. Losert (Vienna, Austria), Z.-J. Ruan (Illinois, USA), P. Salmi 
(Oulu, Finland), and A. Skalski (Warsaw, Poland). Other lectures were given by A. Helemskii 
(Moscow, Russia), V. Runde (Edmonton, Canada), N. Spronk (Waterloo, Canada), and W. 
Szyanski (Odense, Denmark), as well as by several people from the UK. 
 
There were also 27 one-hour lectures in the two conferences. 
 
The lectures were of high quality, some summarizing areas of mathematics, some 
presenting important new results. Details of these lectures are given on our website 
http://www.maths.leeds.ac.uk/pure/analysis/conf1/main.html 
 
Between the lectures, participants mingled with each other; several existing collaborations 
were strengthened and some new ones were formed. As a consequence, colleagues were 
led to resolve quite a number of mathematical problems. Some of these are included on the 
website, but most will be the basis of new papers.  Individual liaisons formed during the 
semester are likely to lead to future postdoctoral appointments and other international visits.  
For example, Salmi of Finland now appears as a proposed PRDA on an EPSRC grant 
application of M. Daws of Leeds. 
 
Since the minimum time for a mathematical paper to be refereed is usually about six months, 
it cannot be that any of these papers have been accepted for publication at the time of this 
report. However we anticipate that around 20 papers that will in due course be accepted in 
leading journals will contain results that arose during our semester.  The titles of five papers 
based on work in the semester and which are “in preparation” are listed elsewhere.  We are 
also discussing the possibility of a book, to be based on lectures given in our semester. 
 
The most significant follow-up programme in our mathematical area is expected to be a six-
month Thematic Program at the Fields Institute, Toronto, in 2013 entitled “Banach algebras 
and abstract harmonic analysis”; this programme has been accepted and funded “in 
principal”.  Conferences involving similar topics to those of our semester will be held in the 
Chern Institute of Mathematics, Nankai University, Tianjin, China in June, 2011, and at the 
20th International Conference on Banach algebras, in Waterloo, Canada, in August 2011. 
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Original proposal 
 
There are two major strands lying behind our research. 
 
One is that of classical `harmonic analysis', in which functions are `separated into their 
periodic parts'.  For example, a sound wave can be split into different frequencies, and once 
one is working in the `frequency domain' it is possible to process the signal -- for example, 
frequencies which the human ear cannot process can be removed, one of the ideas 
underpinning modern digital audio compression.  This idea goes back nearly 300 hundred 
years to Fourier, who stated that „each function can be written as the infinite sum of 
trigonometric functions‟.  The developments of this idea lie at the base of much analysis in 
the subsequent centuries. In due course, in the 20th century, the subject of harmonic 
analysis became a huge and sophisticated subject; it considers functions and measures on 
general „locally compact groups‟ by inspecting the `Fourier transform' of these objects. 
 
The second strand behind our subject is that of bounded linear operators on Hilbert spaces; 
these operators generalize to infinitely many dimensions the idea of a matrix acting on a 
Euclidean space of finitely many dimensions. Hilbert spaces arise naturally in harmonic 
analysis: for example, a sound wave has infinitely many frequencies, each frequency giving 
rise to a dimension in `frequency space'.  It is natural to expect that a sensible operation on 
frequency space will be linear-- the notion of adding sound waves, for example. 
 
The theory of operators on a Hilbert space also has numerous applications in the 
mathematical foundations of Quantum Mechanics, and historically arose in this area.  These 
days this area of mathematics is referred to as the study of „operator algebras‟, and is a vast 
area of research with links across pure and applied mathematics. 
 
In the last 15--20 years a new link between operator algebras and harmonic analysis has 
arisen in the theory of `operator spaces'.  This uses spaces of bounded linear operators on 
Hilbert spaces as a model for spaces as well as algebras.  The natural maps between such 
objects are the `completely bounded operators'.  Such maps seem to single out an important 
subclass of the collection of all bounded operators. 
 
Now this subject is being applied to modern harmonic analysis; it has already been shown 
that many results developed separately are really special cases of more general principles 
that have been discovered recently. 
 
It is the purpose of our workshop to bring together about 30 distinguished experts in both 
aspects of our subject for a period of intensive study and lectures, intended for both the 
other experts and for graduate students and colleagues in other areas of mathematics.  A 
number of UK-based people will attend these lectures. 
 
We expect existing collaborations between small groups of mathematicians to be 
consolidated and that new ones will form; these collaborations will generate, both within the 
workshop itself and in the future, some solutions to the open problems that we know of, and 
allow the participants to form new syntheses and approaches using ideas that they learn at 
the workshop.  These new results will be disseminated in open access preprint servers and 
in international research journals. 
 


