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In the general context of self-organization of nanoparticles (in our case clay particles), and transitions in such
structures, we study interconnected universal complex physical phenomena such as:
(i) spontaneous gravitationally induced phase separation and nematic self-organization in systems of anisotropic
clay nanoparticles in aqueous suspension, including studies of isotropic to nematic transitions [1,2]
(ii) transitions from biaxial to uniaxial nematics by application of external magnetic field to self-organized systems
of the same anisotropic (diamagnetic) clay nanoparticle systems [3,4]
(iii) guided self-organization into chainlike structures of the same anisotropic clay nanoparticles in oil suspension
when subjected to external electrical fields (electrorheological structures of polarized nanoparticles), and the
stability of, and transitions of, such structures, when subjected to external mechanical stress [5,6]
The experimental techniques used by us include synchrotron X-ray scattering, neutron scattering, rheometry.
microscopy and magnetic resonance. We have demonstrated that clays may be used as good model systems
for studies of universal physical phenomena and transitions in self-organized nanostructured soft and complex
matter. Self-organization and related transitions in clay systems in particular, may have practical relevance
for nano-patterning, properties of nanocomposites, and macroscopically anisotropic gels, among many other
applications [7]. The synchrotron experiments have been performed at LNLS-Brazil, PLS- Korea, BNL-USA and
ESRF-France.
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