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Light nuclei production in heavy-ion collisions

[ Affect the chemical composition, thermodynamical properties of the system

d Abundant at high baryon density, unclear production mechanisms
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Light nuclei production in heavy-ion collisions

d Affect the chemical composition, thermodynamical properties of the system

d Abundant at high baryon density, unclear production mechanisms
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Light nuclei production mechanisms

Thermal model
assumption of thermal equilibrium

Nuclear Physics A 987, 144 (2019)
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Light nuclei production mechanisms

Thermal model Coalescence of nucleons
assumption of thermal equilibrium formed near kinetic freeze-out

Nuclear Physics A 987, 144 (2019)
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Light nuclei production mechanisms

Coalescence of nucleons
formed near kinetic freeze-out

Thermal model
assumption of thermal equilibrium

Kinetic transport
dynamical formation and

Nuclear Physics A 957, 144 (2019 i iati
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Collective flow in heavy-ion collisions

Collective motion of particle (due to high pressure arising from compression

of nuclear matter)
Anisotropic flow: non-central

Initial spatial collision or initial fluctuations

anisotropy

Y

Pressure gradient

Vv

Final momentum
asymmetry

(14 2v,costnt = i) ’
1

| d°N 1 d*N
| dp®  2mprdprdy

[ v,:deflection happens during passing
time

[ v,:sensitive to initial eccentricity
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Light nuclei flow

400
[ Less affected by the thermal dispersion, I :Sgﬂt':)er:'on
carry more direct information on the EoS 300k — triton
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incompressibility, in-medium NN interactions
* Both proton and light nuclei are measurable
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STAR BES-Il experiment

BES-Il upgrades
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J Major upgrades for BES-II: particle identification, acceptance, event-plane resolution

J 3 GeV-27GeV: coverage of baryon chemical potential from 156 MeV to 720 MeV
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Particle identification
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Light nuclei acceptance

Fixed-target
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Light nuclei v, at \/syy = 3 — 3.9 GeV
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Mass number scaling holds at 3 GeV,

STAR Collaboration, Phys. Lett. B 827, 136941 (2022) tendS to be broken at higher energies
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Light nuclei v, at \/syy < 3.9 GeV
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Anti-deuteron v, for \/syy 2 7.7 GeV
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Deuteron v, for \/syny 2 7.7 GeV
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- v, slopes of deuteron is positive, opposite to protons, at \/syy =7.7-27 GeV is observed
- Disfavor coalescence mechanisms, theoretical insight needed
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pr dependence of deuteron v,
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(Anti-) deuteron v, slope at mid-rapidity
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Deuteron v, at peripheral collisions
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Same v, sign but no A scaling, dv,/dy sign changes from mid-central to
peripheral collisions
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Energy dependence of light nuclei v, at mid-rapidity
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Q Strong mass dependence at low
energies /syy < 7.7 GeV (high
Hg)

Q Opposite sign compared to
proton at \/syy > 9.2 GeV
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Summary

a Pronounced energy dependence of flow for heavier nuclei

Q Production mechanisms:

* 3-7.7 GeV (ugz > 420 MeV): Approximate mass number scaling

holds for v,
- coalescence mechanism

¢ 11.5-27 GeV (< 315 MeV) Positive deuteron v, slopes
at 10-40% centrality, opposite to those of protons;
mass number scaling for anti-deuteron

-> transport proton contribution? baryon stopping?
need more theoretical input

Thank you for your attention!
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