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Small-Angle Neutron Scattering are used to investigate stretched macromolecular fluid filaments to show how the extensional
properties are related to the molecular architecture and properties. We have combined structural and rheological studies of a
series of model polymers with different composition and architectures. The project entails synthesizing model polymer systems
of specific architecture, subjecting these materials to controlled extensional flows and to measure the molecular deformation
under controlled flow situation bySANS. We have targeted different systems: a ”simple\" sample of homogeneous high-molar
mass polymers, where only the central part of a fraction of the polymers were D-labelled with the aim to highlight the polymer
deformation and avoid influence of fast relaxation near the polymer ends [1]. Another exampleis a bimodal mixture of linear
polymer chains with respectively high and low molar mass [2], and we have studied samples with more complex geometry,
including 3-arm star architecture. The linear chains show typically 2D-SANS pattern with Lozenge shaped contour. The 3-arm
star polymers show novel, unexpected correlations perpendicular to the flow axis. The structure and rheology are measured
both as a function of strain flow velocity, final Hencky strain ratio and during the relaxation after cessation of extensional flow.
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