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Introduction: what and why

 What are hypernuclei?

 Bound nuclear systems of non-strange and strange
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Introduction: how

 Experimentally, we can make measurements related to:

1. Internal structure

/' ‘ @ ‘
* Lifetime, binding energy, branching ratios etc. o D

Understanding hypernuclei structure can provide insights to the Y-N interaction
2. Production mechanism

 Spectra, collectivity etc.

The process of hypernuclei formation in violent heavy-ion collisions is not well
understood
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RHIC BES-Il program

* During the BES-II program, STAR utilized the fixed-target (FXT) setup, which
extends the energy reach below 4 /syy = 7.7 GeV, down to 3.0 GeV

FXT mode setup of STAR detector :
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WES pl

List of BES-Il datasets: m

* Hypernuclei measurements are scarce 555 M
iIn heavy-ion collision experiments
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Particle identification and hypernuclei reconstruction@STAR
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e Particle identification from energy loss measurement provided by TPC

 KF particle packagem is used for signal reconstruction

* Hypernuclel reconstructed via their weak decay channels: [11Zyzak M, Kisel I, Senger P. Online selection of
short-lived particles on many-core computer
3 H 3 — 3 — 4 4 — 4 3 — architectures in the CBM experiment at FAIR[R].
— He + 7x H—d T H—-"He + n He—-"He T b
A T A T P T A T A T P T Collaboration FAIR: CBM, 2016.
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Hypernuclei signal reconstruction @STAR

Hypernuclel signals
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: A, “Hand 4 1He lifetimes @STAR

STAR, PRL 128, 202301(2022)
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o Extract lifetime 7 from an exponential fit to the corrected signal counts
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« N(t) = Noe —Lipyer , L: decay length Using , /s,y = 3.0 GeV and 7.2 GeV datasets:
o 3H: 7 = 221 + 15(stat.) + 19(syst.)[ps] |
A lifetime crosscheck )
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» 7,=267+4 ps, consistent with PDG value(263+2 ps) “He: t = 229 + 23(stat.) = 20(syst.)[ps]
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- H, 1H and ‘| He lifetimes
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 Indicator of shorter lifetimes for ?\H “H and f\He

than that of free A (with 1.80, 3.00, 1.10
respectively)

o Consistent with former measurements (within 2.50
for 2 H, + H)

« STAR provide first f\He lifetime measurement in H

?\H, *H results with improved precision

— Provide tighter constraints on models.
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?\H and f\H production @3

STAR, PRL 128, 202301(2022)
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* First measurement of dN/dy vs. y for hypernuclei in heavy-ion collisions

« Different trends in the f\H rapidity distribution in central (0-10%) and mid-central (10-50%) collisions at 4 /syy = 3.0 GeV

e Transport model (JAM) with coalescence approximately reproduces trends of f\H rapidity distributions seen in data, but fails to

reproduce the trend of f\H in 10-50%
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Rapidity dependence of ?\H yields and <p>
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e 0-10% 3-4.5 GeV mid-rapidity yields and <pt> are close

 Radial flow (v, <pT> corresponds to v) behavior of hypernuclei is similar as light nuclei
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Energy dependence of ?\H vields in heavy-ion collisions
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« High production yields of ?\H around 3-4 GeV and decrease towards higher

: energies
First energy dependence of

hypernuclei production yields in
the high-baryon-density region

 Hadronic transport + coalescence models qualitatively describe the
data

 Thermal model calculation ~2 times higher than data in BES-II energies
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Summary

 STAR BES-II provides a unique opportunity to study hypernuclei at high-baryon-
density region

« Precision ?\H jl\H lifetimes measured

- First f\He ifetime measurement in HI experiment

- Light hypernuclei production yields from Au+Au collisions at BES-I|
 « First measurement of dN/dy vs. y for hypernuclel
* First energy dependence of hypernuclei dN/dy

 Provide constraints to hypernuclei production models @ high up
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Outlook

Huge datasets form BES-II:

* Precision measurements on hypernuclei properties and yields
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