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Initial state estimators

Mean transverse momentum: The mean transverse momentum, |pr], is linearly
correlated with the initial energy, E;, and inversely correlated with the size of the
system R [1].
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Anisotropic flow: The anisotropic flow, v, (n < 3), Is proportional to the initial
eccentricity [2].
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Correlations of v, and mean transverse momentum correlations probe the cor-
relations of size and shape in the initial state.
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Multi-particle cumulants of v,, and [p]

Multi-particle cumulants, C(v™, [ph) between v™ and [p(Tk)].
Pearson correlation coefficient
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Three-subevent method: removes auto-correlations and non-flow.

NC(u™, [pi]) =

= 0" two-subevent method with pseudorapidity gap |An| > 0.8,

« [pM]: midrapidity || < 0.4

Probing the nuclear structure

« ALICE data suggests a triaxial structure of *’Xe.
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Extending to higher orders in v,,

- Negative correlation between v; and [pr] in Pb-Pb collisions.
= Consistent with zero in Xe-Xe collisions.
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Extending to higher orders in pr
- Negative or positive correlation between v3 and [ ] in Pb-Pb — depends

on lower pr cut.
= Measurements in Xe-Xe fluctuate around zero.
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= The full understanding of the higher-order cumulants awaits input from
state-of-the-art theoretical models with different initial state structures [3].

Summary

- Nuclear deformation: The ratio of p(v3, [pr]) reveals a triaxial structure of
129)(6.

= First measurements of higher-order correlations between anisotropic flow
and transverse momentum.

 Nucleon width: p(v?, [pr]) highly sensitive to nucleon width w. Higher-order
may provide crucial constraints for Bayesian parameter estimation for
heavy-ion models.
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