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Rheo-NMR-microscopy: Localizing the Physics of Soft Matter

Abstract: A central problem in the physics of soft matter concerns the molecular basis of complex mechanical properties, and especialy the response of the
material to deformation and deformational flow. The key to addressing central questions concerning the role of molecular organization and dynamicsin
macroscopic constitutive behaviour, liesin the use of spectroscopic techniques that are capable of accessing information at the molecular level during
deformational flow. Examplesinclude optical birefringence and dichroism measurements, neutron and X-ray scattering, and most recently, nuclear magnetic
resonance. An overview of the NMR methods will be given, along with some examples of flow measurement in different deformation geometries. Velocity
imaging has proven useful in elucidating tubeless siphon flow, shear banding, fracture, yield stress phenomena, and shear-induced polymer chain alignment
while spectroscopy is answering new questions about molecular organization and ordering.  Already Rheo-NMR has thrown up some interesting effects.
These include anomalous polymer deformation under shear, dynamics of shear-induced isotropic to nematic phase transitions in wormlike micelles, and
correlations between stress fluctuations, shear banding fluctuations, and fluctuations in the orientational order of surfactant molecules.
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