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2 Polarization of light (anti-)(hyper-)nuclei (4)
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Spin polarization of (anti-)hypertriton (5)



2 The halo-like nucleus: (anti-)hypertriton (6)
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2 Spin of  (anti-)hypertriton ? (8)

Spin triplet Spin singlet Spin triplet



2 Spin of  (anti-)hypertriton ? (9)

STAR, PRC 97, 054909 (2018)

Favors spin 1/2



2. Coalescence model (10)

R. Scheibl and U. W. Heinz, PRC59. 1585(1999)
F. Bellini et al., PRC99,054905(2019)
K. J. Sun, C. M. Ko and B. D ሷ𝒐nigus, PLB 792, 132 (2019)

Density Matrix Formulation
(sudden approximation)

= 𝑔𝑐 ∫ 𝑑Γ 𝜌𝑠 {𝑥𝑖 , 𝑝𝑖} ×𝑊𝐴 ({𝑥𝑖 , 𝑝𝑖})

𝑁𝐴 = 𝑇𝑟 ො𝜌𝑠 ො𝜌𝐴
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2. Spin-dependent coalescence model (11)
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➢Coalescence model for hypertriton production (without baryon spin correlation)

➢ Spin wavefunction

Spin polarizations and correlations 
are small



2. (Anti-)hypertriton polarization and its spin structure (12)

BESIII,  Phys. Rev. Lett. 129, 131801 (2022).
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2. (Anti-)hypertriton polarization and its spin structure (13)

Different polarization and decay patterns!



2. (Anti-)hypertriton polarization and its spin structure (14)

The measurement of hypertriton polarization provides a novel 
method  to uniquely determine its internal spin structure



3. Spin polarization of proton (15)
D. N. Liu, Y. P. Zheng, W. H. Zhou et al. arXiv:2508. 12193 (2025) See talks by D. N. Liu at  17:25-17:50 Meeting Room 3, Sep. 23th



3. Spin polarization of proton (16)
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3. Spin polarization of proton (17)
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4. Spin alignment of  Li(2 ) (18)4 -

New

See talks by Y. P. Zheng at 11:20-11:40 Meeting Room 6, Sep. 24th 



Summary and outlook (19)

1. (Anti-)hypertriton is globally polarized in non-central heavy-ion collisions.
2. (Anti-)hypertriton polarization and its decay pattern provide a novel method 

to uniquely determine the spin structure of its wavefunction.



Summary and outlook (20)

A. Andronic et al., Phys. Lett. B 697, 203-207 (2011)

➢ FAIR/CBM (2.3-5.3 GeV)
➢ HIAF/CEE   (2.1-4.5 GeV)
➢ NICA/MPD  (4-11 GeV)
➢ J-PARC-HI (2-6.2 GeV)

Polarization of unstable (hyper-)nuclei provides a 
novel tool to study the spin evolution of strongly-
interacting matter at high-baryon density region

D. N. Liu, Y. P. Zheng, W. H. Zhou et al. arXiv:2508. 12193 (2025)

Thanks for your listening!

Yun-Peng Zheng et al., arXiv:2509. 15286 (2025)



Discussion: Effects of baryon spin correlation

‘genuine’ correlation terms

Induced correlations



Little-Bang Nucleosynthesis

Big-bang nucleosynthesis is responsible for the 
formation of light nuclei in our Universe.

𝑡 ~ 100 𝑠, 𝑘𝑇 < 1 MeV
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《The First Three Minutes》S. Weinberg

Pb+Pb @5020 GeV

Synthesis of antimatter nuclei in little bangs of
relativistic heavy-ion collisions

J. Chen et al., Phys. Rep. 760, 1 (2018);
P. Braun-Munzinger and B. Donigus NPA987, 144 (2019)

Matter-antimatter asymmetry

Antimatter factory

𝑡 ~ 10−22 𝑠, 𝑘𝑇~100 MeV

STAR, Nature 632, 8027 (2024)
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