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Will present a seminar on

“COLLOIDS WITH DIRECTIONAL INTERACTIONS:

NEW BUILDING BLOCKS FOR SELF ASSEMBLY”

Monodisperse colloids are known to spontaneously self assemble into beautiful crystals.  Opals are naturally occurring examples of such crystals.  They owe their beautiful color to the Bragg scattering that occurs from the colloidal crystalline planes, whose separation is dictated by the size of colloidal particles, which is typically comparable to the wavelength of light.  However, the kinds of structures that can be made using colloids are severely limited by the fact that nearly all colloids are spheres with spherically symmetric interactions.  Much more useful and technologically interesting colloidal crystals could be made if the colloidal particles had non-spherically symmetric interactions.  For example, it might be possible to make colloidal crystals with a diamond structure, rather than the face or body centered cubic structures that usually are obtained.  To this end, we have developed two new classes of colloidal particles with non-spherically symmetric interactions: colloidal molecules and colloidal atoms.  The colloidal molecules consist of permanent aggregates of colloidal spheres that are arranged in well-defined symmetries: dumbbell, triangular, tetrahedral, octahedral, icosahedral, as well as more exotic clusters with more complex symmetries.  These colloidal molecules have non-spherical interaction potentials by virtue of their non-spherical shapes.  The colloidal atoms we make are nearly spherical colloidal particles but directional interactions with well-defined n-fold symmetries that give the colloids a kind of valence.  For example, colloidal particles with 2-fold directional atom act like sulfur while particles with 4-fold directional atom act like carbon.  These new particles greatly expand the kinds of structures that can be made with colloids.
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