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Abstract

"The deepest and most interesting unsolved problem in solid state theory is probably the theory of the nature of glass and the glass transition" [1]; certainly glasses, lacking
the order of crystals, are still poorly understood. Yet glasses also show remarkable correlations of properties across different chemistries, and here we focus on recent research
on non-conventional metallic, carbohydrate and chalcogenide systems.

Metallic glasses have excellent, even record-breaking, mechanical properties. Mechanical working can be used to change their structure and properties [2], something hardly
explored for conventional (e.g. oxide) glasses. While plastic deformation is expected to have structural effects, it is surprising that there are significant effects even well within
the (nominally) elastic regime [3,4]. The focus of interest is the diversity that can be achieved in the metallic glassy state, from very-high-energy (rejuvenated’) to
very-low-energy (Trelaxed’ and even ‘ultrastable’) states.

The formation of carbohydrate glasses is critical in ensuring that living organisms can resist death by desiccation or freezing [5], with many implications for pharmaceutics
and medicine.

Chalcogenide glasses can switch fast to the crystalline state and back; this can be exploited in non-volatile computer memory. Ultra-fast differential scanning calorimetry

can characterize crystal growth rates up to their maxima at intermediate supercooling [6]. Studies of fast crystallization are directly relevant for memory performance, and
may even point to the application of pure metals for fast switching [7].
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