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I will review how spatio-temporal tensor networks naturally arise in the computation of expectation values
following quantum quenches [1], and how they encode the dynamical properties of many-body quantum
systems. Particular emphasis will be given to the concept of generalized temporal entanglement [2], a quantity
that captures the entanglement structure across time, provides insight into the complexity of contracting such
networks and can be measured experimentally [3].

This motivates the use of generalized temporal entanglement as a diagnostic tool for understanding the com-
putational cost of simulating out-of-equilibrium quantum dynamics. I will present analytical results for its
scaling in critical Hamiltonians [4], highlighting a universal structure that allows us to identify and charac-
terize emergent dynamical critical points [5].

Finally, I will introduce a new tensor network algorithm that exploits these insights to efficiently predict the
evolution of local observables using only polynomial resources [5].
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