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Abstract: Why the dynamics of a liquid slows down so dramatically on approaching the glass
transition remains a central problem in condensed-matter physics. Our studies have shown
that slow dynamics is closely linked to the growth of static structural correlations associated
with locally favoured angular or packing order. The corresponding correlation length tracks
dynamic heterogeneity and the increase of the structural relaxation time, and exhibits
critical-like scaling close to the Ising universality class. [ will first review the numerical and
experimental evidence for this structural origin of glassy dynamics. I will then present a new
framework for understanding why Ising-like behaviour emerges despite the continuous
character of the underlying orientational order. The key idea is that geometric or energetic
frustration generates a local anisotropic response that reduces the effective orientational
symmetry to two symmetry-related branches, producing an emergent Ising-like degree of
freedom. Within this picture, the same structural correlation length controls both static
organisation and slow dynamics. Its growth leads to an increasing activation barrier and
super-Arrhenius relaxation, while frustration ultimately limits the growth of structural
coherence. This provides a unified perspective on dynamic heterogeneity, fragility, and the
competition between crystallisation and vitrification.
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