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Abstract

Fascinating physical properties evolve in materials when it gets confined in any of the three physical
directions. Ordering of materials and associated structures of electrons and spins can now be probed
with desired accuracy to test theoretically predicted properties of one- and two- dimensional physics.
We shall discuss here results of a series of synchrotron x-ray, neutron scattering and electronic
transport property studies of nano-structured materials to understand these ordering processes. In
particular we shall discuss long range ordering and crystallization of CuS during formation at Toluene-
water interface and reversible crystallization of monolayer of Polyhedral Oligomeric SilSesquioxane
(POSS) on bare water surface. We shall also discuss spin-ordering in two dimensional systems with
vortex formation and electron ordering in one-dimensional nanowires that give rise to novel
resistance-switching transition properties.
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