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In heavy ion collisions, the initial state geometry plays a crucial role in determining final state observables such
as elliptic flow v2 and radial flow reflected by event-wise average transverse momentum [pT]. The initial state
geometry is influenced by several nuclear shape parameters, including quadrupole deformation (β), triaxiality
(γ) [1], nuclear radius (r), and skin depth (a) [2]. It is known from low-energy physics that many atomic nuclei
exhibit a quadrupole shape that fluctuates around an average profile. This talk investigates the impact of
nuclear shape fluctuations on initial state geometry in heavy ion collisions, focusing on eccentricity (ϵ2) and
inverse transverse size (d�), which are linearly related to fluctuations of flow, i.e. v2 ∝ ϵ2 and δ[pT ] ∝ δd⊥,
and comparing them across different system sizes. Our aim is to quantify the effects of these parameters on
initial state observables in a coherent manner. We show that overall quadrupole deformation fluctuations
enhance the cumulants of ϵ2 and d�, while triaxiality fluctuations reduce the differences between prolate and
oblate nuclei. Our results suggest that, in the large fluctuation limit, the initial state observables’ values
approach those obtained in collisions of rigid triaxial nuclei.

[1] Impact of nuclear shape fluctuations in high-energy heavy ion collisions
[2] Scaling approach to nuclear structure in high-energy heavy-ion collisions
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