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where do we use hydrodynamics?
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Collectivity in high energy collisions
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Universality of hydrodynamics
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Phenomenological success of hydrodynamics
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Hydrodynamics as an effective field theory
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Hydro simulations: input parameters
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Theoretical benchmarks
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Effect of viscosity on the dynamics
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Dissipation effectsin model-to-data comparison
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To the extreme: flow in small systems
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So far so good!!..
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So far so good!!..



The paradigm: Hydrodynamics far from equilibrium
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Effort to extend applicability of hydro out-of-equilibrium
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Nonlinear causality constraints
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Non-linearcausality analysis: explicit test
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Non-linearcausality analysis

IPGlasma+
MUSIC
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We have a problem!



Quantification of the causality violations



Impact on observables



O+O @ 5.02 TeV

p+Pb@ 5.02 TeV

Default regulator Default regulator

Non-linear causality in Small Systems



Pb+Pb2.76 TeV

p+Pb5.02 TeV

Non-linear Causality analysis



Status of Pre-equilibrium evolution
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