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Abstract 

The large-scale dynamics of a conventional fluid, whether quantum or classical, is captured by only five 

equations, one for each local conservation law. For integrable systems, which possess infinitely many 

conservation laws, this conventional understanding breaks down and must be replaced by an infinite number of 

hydrodynamic equations. The vast number of slow modes that are predicted by this analysis have dramatic 

consequences for physical systems near integrability, which have now been observed across platforms spanning 

ultracold atoms, quasi-one-dimensional materials and intermediate-scale quantum computers. We summarize a 

decade of intense theoretical work on this topic and connect it to both old and new experiments. We conclude by 

discussing possible connections to “tomographic dynamics” in 2D Fermi liquids. 
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