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ABSTRACT: While magnetic resonance (MR) techniques directly can image porous media morphology on length scales larger than ~50 m, information on structures smaller than the image resolution can be obtained by studying the molecular rotation and translational diffusion of liquids contained within the pore space. Here we apply and further develop 1H and 2H MR techniques for studying the morphology of locally anisotropic materials, with special emphasis on lyotropic liquid crystals having structures on a hierarchy of length scales – from nanometers to millimeters. Detailed structural information is obtained by 3D mapping of anisotropic water reorientation and translational diffusion through 2H quadrupolar splitting imaging and 1H diffusion imaging using several magnetic field gradient modulation schemes, each being optimized for observing certain structural features. The techniques are potentially useful for any water-filled porous medium, not only liquid crystals but also polymer gels and biological tissues.
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