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The shape of nuclel

Hydrodynamics converts
position space anisotropy into
momentum space anisotropy

Benjamin Bally, James Daniel Brandenburg, GiuBatalone Ulrich HeinShenglHuangJiangoynglia, Dean Lee, YeheLee, Wei Li, ConstantioizidesMatthewlLuzumGovertNijs

Jacquelyn NoronhHostler, Mateus2loskonWsS, BjoernSchenkeChun Shen, Vittoigsmma Anthony Timmir&hangbuxXu and You Zhou
ing the initial condition of heamn collisions and nuclear structure across the nuclide chart (2022



Synergy betweeHIC
andnuclear structure

1. LHC seems like an expensive machine to determine the shapes of ng
lon collisions are unique: yoctosecond imagifighe ground state
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Thickness function: twdimensional projection / random orientation €1 Expafrs tediestan =" for sach A e 0.

~ 1 week (including commissioning), most likely in 2024
O No impediment from accelerators but radiological

impact of high-intensity oxygen beam requires

mitigation measures and additional beams stoppers
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2. Twoway transfer: %
heavy ion community needs to know the structure accuratels i
Fluctuations are enormous 2 Z
Unlikely to learn much without full control of the shape ; B :
82 M Stable
28 o [ Atomic mass evaluation 2020
“a A W Ab initio 2024

Data pardy taken from:
M. Wang et al., Chin. Phys. C 45, 030003 (2021)
50 H. Hergert (private communications)

2 23 Neutron number N (up to 177)

Giuliano Giacalonet al, Nuclear Physics Confronts Relativistic Collisions Of Isobars (2025)
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https://indico.cern.ch/event/1436085/contributions/6107509/attachments/2966206/5218662/talk_bally_cern_13112024.pdf
https://indico.cern.ch/event/1479384/contributions/6631982/attachments/3130687/5553818/JFGO8p.pdf

Transmutationa prediction
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Refit parameters based on current dafaior
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ATLAS, {2} Work in progress
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Fit to ATLA®{k} + CMS multiplicitiight ion only
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Pretty good fit; quite some uncertainty
due to emulator precision for {2}




Fit to ATLA®{k} + ALICE muiltiplicitight ion only

Even for just these observables
V, IS a bit off; quite surprising
with so many parameters?
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