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Relativistic Heavy-Ion Collisions
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Collectivity 1n Relativistic Heavy-Ion Collisions
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Collectivity in Small Collision Systems?
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Applying Hydrodynamics in Small Collision Systems
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Validaty of Hydrodynamics?
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Viscous Anisotropic Hydrodynamics (VAH)
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Model Framework
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Isotropization in VAH Framework
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Strong anisotropic expansion at the early stage. gmall collision systems
Heavy-1on collisions: Near-1sotropization. as probes of early-stage
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p+p collisions: Remain anisotropic. dynamics
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Isotropization in p+p Collisions
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Anisotropic evolution well captured by VAH but not for VH.
VAH extends reliable description to low-multiplicity systems.
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VAH Description of p+p Collisions
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Apply VAH 1n p+p Collisions
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Apply VH in p+p Collisions
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 Large anisotropic pressure gradients limit the applicability of standard
hydrodynamics at the early stages

* VAH: Non-perturbative treatment of anisotropic QGP expansion;
extends hydrodynamic applicability

* Small collision systems serve as sensitive probe of early-stage dynamics

* Hydrodynamic origin of collectivity in 13 TeV p+p collisions within the
VAH framework
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inetic Cuts and Sub-event Method
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Regulation Scheme 1n VAH and VH
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Regulation in VISHNU

Regl: Tanh regularization:
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New Regulation Scheme in VISHNU (VISHNU*)

Regularization in VISHNU*
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Consistent Predictions with the New Regulation Scheme
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Large Viscous Correction Affect Flow Prediction
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Bulk Properties Across Different Collision Systems
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Describe various collision systems with one
parameter set.
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