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The grazing incidence small angle neutron scattering of microemulsions at planar walls
was characterized in terms of structure [1] and dynamics [2] at a SANS instrument, a
reflectometer, and a neutron spin-echo (NSE) spectrometer. Using the evanescent
(tunneling) wave for incident angles below the critical angle of total reflection, a depth
resolution could be achieved for all these experiments.

Bulk bicontinuous microemulsions show a lamellar structure close to hydrophilic
planar walls. The number of perfect layers, the decay of the lamellar order, and the
dynamics of the surfactant membranes was characterized. The dynamics were three
times faster adjacent to the wall, which was connected to a modified theory of
membranes in a viscous medium to additional confinement of the hydrodynamic field at
solid walls, and the structural characterizations are connected to the depth resolved
dynamics. A complementary study of microemulsions adjacent to clay platelets with
varying diameter displayed the importance of the confinement of long wavelength
undulations [3]. Adding amphiphilic polymers as efficiency boosters to this system [4],
the near surface dynamics is slowed down, and the polymers are attracted to the first
membranes adjacent to the wall through confinement effects.

A newly developed resonator enhances the intensity of the evanescent wave

dramatically, and would allow for even more difficult experiments.
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