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Block copolymers, which self-assemble into nanodomain structures due to the incompatibility of
chemically dissimilar monomer segments, have generated intense scientific interest and are used in
a myriad of important technologies. In such systems, a large fraction of the polymer segments can lie
within a few nanometers of an internal interface, within a region where the dynamics and mechanical
properties can be strongly modified from their bulk values. The molecular dynamics at these soft internal
interfaces can modulate the performance characteristics of copolymers and enable them to escape
traditional material property tradeoffs—such as those between stiffness and toughness—that set limits
on the performance of homogeneous polymers. The ability to characterize the dynamics near the
internal interfaces within block copolymers could enable the rational design of polymers with prescribed
interfacial properties for next-generation applications. In addition, these same insights would advance
our fundamental understanding of the complex ways in which interfaces and nanoscale confinement
can influence the dynamics of polymers in technologically important macroscopic materials, i.e.,
block copolymers. In this talk, we will present an experimental methodology to allow for the first direct
measurement of the local glass transition temperature (Tg) in block copolymers. This iss achieved by
incorporating fluorescence-bearing monomers at specific locations along the polymer chain, allowing
the labeled monomers local environment o be interrogated via fluorescence. As an example, in lamellar
forming poly(butyl methacrylate-b -methyl methacrylate) diblock copolymers, a strong gradient in glass
transition temperature, Tg, of the higher-Tg block, 42 K over 4 nm, was mapped with nanometer
resolution. These measurements also revealed a strongly asymmetric influence of the domain interface
on Tg, with a much smaller dynamic gradient being observed for the lower-Tg block. We also find
that chain connectivity plays an important role in setting the glassy dynamics in diblock copolymers.
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