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Abstract

Modern technology is based on the fact that the properties of crystalline solids can be controlled by modifying their atomic structure (e.g. by
structural phase transformations or by introducing lattice defects) and/or by varying their chemical composition (e.g. by alloying/doping).
Comparable structural/chemical modifications of today’s glasses are not possible because their atomic structures and their chemical compositions
are given by the structures/compositions of the corresponding rapidly cooled melts at the glass transition temperature.

It is the novel feature of nanoglasses that they open the way to generate solids with a non-crystalline atomic structures and with chemical
compositions that differ from the atomic structures and the chemical composition of the glasses available today. In fact, it seems that to every
crystalline material available today, the analog non-crystalline material (with new properties due to the non-crystalline structure) may be
synthesized by means of nanoglasses. Due to their novel atomic as well as novel chemical structures, the properties of nanoglasses can be controlled
by modifying their atomic structures (e.g. by introducing structural defects) and/or by varying their chemical compositions (e.g. by alloying in the
form of single or multi-component nanoglasses).

A group of structures that is closely related to nanoglasses are structures that consist of nanometer-sized crystals embedded in an aqueous
electrolyte. By varying the boundary conditions for the formation of these nanometer-sized crystals, the size, the shape and the electronic structure
of these crystals can be switched reversibly in a controlled manner so that switchable quantum transistors are obtained.

In summary, nanoglasses were found to exhibit a variety of new and technically attractive biological, magnetic, mechanical, electric etc. properties.
History indicates that the discovery of materials with new properties (e.g. the discovery of bronze, iron, semi-conducting materials etc.) was the
beginning of the development of an age of new technologies. Hence, the discovery and the new properties of nanoglasses may also open the way to
a period of mankind characterized by an age of new technologies utilizing the novel properties of nanoglasses i.e. a kind of “glass age”.

However, at present, the large scale technological application of nanoglasses is still hampered by the unavailability of economic methods for
producing large quantities of these materials.
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