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ABSTRACT

We investigate the responsive and tunable character of telechelic star polymers (TSPs),
which act like soft patchy particles, using a combination of synthesis, computer
simulations and physical experiments. The system of interest is a star consisting of
asymmetric block copolymer arms with the inner blocks being solvophilic and the outer
solvophobic. Dynamic light scattering experiments in dilute solution reveal the
emergence of a second slow mode in the intermediate scattering function as the
temperature is decreased, indicating cluster formation. Both the single star and the
cluster shrink on cooling, the being attributed to an interplay between inter- and intra-
star associations. Linear viscoelastic measurements indicate a rich phase behavior,
characterized by re-entrance because of the formation of a mixed order of the patches,
as supported by X-ray measurements. Interestingly, stress relaxation upon shear flow
cessation in concentrated solutions exhibit an unexpected non-monotonic behavior in
a certain range of concentrations, temperatures and rates. TSPs are proposed as ideal
paradigms for designing and exploring the properties of soft patchy particles.
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