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Mode-by-mode evolution in Pb-Pb collisions

The observables computed in simulations of heavy ion collisions are known to be highly sensitive to the
initial state of the evolution. Despite advances in the modeling, fully understanding this initial state remains
a challenge. In this work, we propose a method to relate final observables to the initial state, described as the
sum of an average state and a random linear combination of independent fluctuation modes. We illustrate
the approach on Pb-Pb events in fixed centrality classes, and quantify how the modes contribute to final-
state observables. We show the importance of both linear and quadratic responses in this evolution, and we
highlight how statistical noise can affect simulations including hadronic interactions. Our results provide
deeper insight into the impact of fluctuations for heavy ion collisions.
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