Probing nuclear structure of light ions in high-energy
collisions at STAR

Shengli Huang (for STAR Collaboration)

1 Nucleon force and emergent nucleon correlations, such as alpha clustering,
» play a fundamental role in the structure of light atomic nuclei. High-energy
s light-ion collisions at RHIC and the LHC, such as 0460, d+Au and *He+Au,
4 provide a new tool for understanding this physics. These structural effects im-
s pact the initial state of these collisions and leave a footprint in correlations
s among final state particles. We present measurements of elliptic and triangular
7 flow (ve and wv3) obtained from multi-particle correlations in O+0, d+Au and
s SHe+Au collisions at 200 GeV. The results are compared to expectations from
s two state-of-the-art ab initio calculations for nucleon distributions in '°O: the
1w NLEFT and VMC model. We found significant model dependence in the pre-
u dicted flow signals. Hence our results provide strong discriminatory power to
12 the structure of the light nuclei.
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Imaging the collective structure of atomic nuclei in high-
energy nuclear collisions from STAR

Chunjian Zhang (for STAR Collaboration)

Recently, high-energy nuclear collisions have been proposed as a powerful tool
to image the global structure of heavy atomic nuclei, such as their shapes and
radial profiles. We present the first quantitative demonstration of this method
by extracting the quadruple deformation 3 and triaxiality v for 233U nuclei,
known for its large prolate shape. We achieve this by comparing several flow
observables in collisions of 28U with collisions of near-spherical '*”Au. Though
the extracted B, of 238U is consistent with low-energy experiments, the measure-
ments indicate a non-zero 7y of 238U in its ground state. A similar comparative
measurement is carried out in collisions of “Ru and *Zr. Large differences are
observed in almost all flow observables in the two collision systems, reflecting
strong impacts from the structure differences between the pair of isobars. In
particular, our measurements suggest an intriguing octupole deformation £3 in
967y which is not predicted by mean field model calculations, as well as a larger
neutron skin in “°Zr. The prospect of the imaging method for studying nuclear
structure is also discussed.



