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Abstract:

The tremendous progress in organic chemistry has enabled us to synthesize an enormous variety
of polymer-based macromolecules, possessing a host of different (and tunable) architectures.
Refinements in scattering methods, as well as advances in other physicochemical experimental
techniques that probe the structure of the macromolecules and of their concentrated suspensions,
have shed light into the self-organizing mechanisms of soft matter. Theoretical physicists have, in
the last two to three decades, joined the effort to understand the properties of these materials,
aided by the development of appropriate statistical-mechanical theories and by the caculational
power of modern computers. The talk will offer an overview of some of the most common
problems in soft matter science and an account of recent progress relating to the specific systems
of star polymers and microgels that display unexpected macroscopic behavior.
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