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Studying the details of phase transitions and metastable phase forma-
tion is generally difficult for metallic materials because of their rapid
nucleation and growth kinetics. Bulk metallic glasses (BMGs), on the
other hand, show very sluggish crystallization kinetics. By applying ul-
trafast differential scanning calorimetry to slowly transforming BMG-
forming systems at heating and cooling rates of up to 10% K/s, we are
able to determine phase transitions more or less in slow motion. This
allows us to discover new phase transition pathways, such as solid-state
phase transitions that occur via intermediate melting [1]. An impor-
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tant experimental strategy that can in particular be realized via ultra-
fast calorimetry is to interrupt rapid cooling after (metastable) phase
formation and then to "up-quench" the frozen structure via rapid heat-
ing. Via surpassing the metastable-to-stable solid phase transition, the
formed metastable phase can thus be fully melted, with the possibility
of measuring its thermophysical properties such as temperature and
enthalpy of melting [2]. We are thus able to discover hidden tran-
sient phases, determine the stochastics of nucleation [3], and construct
energy-temperature diagrams for metastable phases, with the final aim
of constructing complete metastable phase diagrams.
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