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Abstract

Nanoglasses are a new class of noncrystalline solids. They differ from normal glasses due to their microstructure
that resembles the microstructure of polycrystals. In fact, they consist of regions with a melt-quenched glassy
structure connected by interfacial regions, the structures of which is characterized (in comparison to the
corresponding melt-quenched glass) by (1) a reduced density, (2) a reduced number of nearest-neighbor atoms
resulting in an electronic structure that differs from that of the corresponding melt-quenched glass. Due to their
new atomic and electronic structures, the properties of nanoglasses may be modified by controlling the size of
the glassy regions. Similar to multiphase polycrystals, multiphase nanoglasses are obtained by assembling
nanometer-sized glassy regions with different chemical compositions opening the way to non-crystalline solid
solutions of components (e.g. ionic and metallic components) that are immiscible in the crystalline state. Due to
their new atomic, electronic and chemical structure, nanoglasses exhibit new properties, e.g., FegpsScipnhanoglass
is (at 300 K) a strong ferromagnet whereas the corresponding melt-quenched glass is paramagnetic. Moreover,
nanoglasses were noted to be more ductile, more biocompatible, catalytically active and form solid solutions of
components that are immiscible in the crystalline state. Hence, nanoglasses may open the way to a world of
technologies based on non-crystalline materials different from today’s technologies based predominantly on
crystalline materials (e.g. metals, semiconductors, and ceramics)
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