Caption Movie 

Time evolution of the measured X-ray diffraction patterns of the aluminium alloy with solute titanium (0.1 wt.%) and added TiB2 particles (0.1 wt.%) during solidification. The sample was cooled from 973 K at a rate of 1 K/min. In the liquid phase (t < 0 s) the two broad outer rings represent the maxima in the liquid structure factor. At time, t = 0 s, the first Bragg reflections from aluminium grains are detected. Prior to the nucleation of aluminium grains unexpected Bragg reflections from a TiAl3 phase are observed for t ( -714 s. During the nucleation and growth of the aluminium grains the intensity of both the TiAl3 reflections and of the broad rings from the liquid phase decreases. The metastable TiAl3 reflections vanish before the solidification is complete at time t = 518 s. The diffuse innermost ring arises from the quartz windows of the vacuum furnace. 

