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| am working in the intersection of (discrete) group theory and operator algebras. Discrete groups
are one of the most basic objects inmathematics, and are the tools of describing symmetry of mathematical
objects. For example, consider a crystal. The set of those transformations which do not change its
structure consists a group. Because groups are very abstract and tricky objects and difficult to handle
by themselves, one makes them act on familiar objects, such as |inear spaces, to obtain a good intuition.
Thus one considers elements of a group as | inear operators on some | inear space. Moreover, by introducing
a topology on the |inear space and the space of operators on it, one obtains operator algebras. Through
operator algebras, one can use analytic methods in the algebraic study of groups.

The most important notion in analytic group theory is amenability. However, there are many occasions
where amenability is not available. Thus, in this research program, | studied more widely applicable
notion, called weak amenability. | proved that weak amenability imposes several restrictions on the
normal subgroup structure of the given group. This theorem gives algebraic information of groups out
of analytic information (i.e., weak amenability), and has a wide range of applications to the
classification theory of operator algebras, noncommutative harmonic analysis, etc.

During the spring in 2011, | participated in the workshop “von Neumann algebras and ergodic theory
of group actions, ” held at the Institut Henri Poincare in Paris and did a joint research with Professors
Monod (EPFL) and Thom (Leipzig). We investigated the relationship between the weight of groups and their
group algebras. The result gives a new perspective and a new front toward the solution of longstanding
Wiegold conjecture in group theory.

Other than mentioned above, | did a research on metric geometry and Banach algebras.




