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Introduction Previous Studies

» Nuclear deformation and its fluctuations are g ubiquitous phenomenon across nuclide chart.
» While deformed nuclei are well-studied, physics of shape fluctuations and shape co-existence is less explored.
» We investigate the impact of the shape fluctuations on flow observables in Heavy lon (HI) collisions.

Hl observables are directly influenced by
nuclear shapes, to leading order:
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o Influence rates of important nuclear reactions in nuclear astrophysics
o For determining nuclear-matrix-element for search of Qv [
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Challenge to separate average shape from Shape HI Collisions can work as a HI observables can constrain both [
Fluctuations in Low-Energy Spectroscopic method. Nuclear Shape Imaging Tool! and y deformation parameters

Effect of Shape Fluctuations on Initial State Heavy-lon Observables
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Variations in B give equivalent linear contributions from both mean and fluctuations.
Large y fluctuations — Observables fail to distinguish between prolate and oblate nuclei. Difficult to resolve y soft vs rigid triaxial nuclei.
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Extracting the mean and variance of B, y fluctuations:
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+ Appropriately combine higher order correlations ———> f(8,08;k) = (e3) — k(€5)
e At k=2.5, f(ﬁ_, 0p; k) - f(ﬁ, 0:k) < F. Determines E with a precision of 7% in the Glauber model.
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> Combine higher-order multi-particle correlations to constrain the mean and variance!!
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Conclusions

"  Fluctuations in 5 polynomially enhance the deformation signal while having equal contributions from mean and variance.

= Fluctuations in y exponentially decay the triaxial signal. In the large y fluctuation limit, Hl observables lose their ability to
discriminate between prolate and oblate nuclear shapes.

Higher-order multi-particle correlations can be combined to constrain the mean and variance of f and y fluctuations.
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