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质子自旋极化 (4)

SU(6) quark coalescence model

Hyperon polarization is dominated by the spin polarization of the strange quark

Proton spin polarization is a good probe to the spin dynamics of light quarks

Z. T. Liang and X. N. Wang PRL 94, 102301 (2005)



质子自旋困惑(proton spin puzzle) (5)

LQCD tells us that only about 40% of proton spin comes from quarks

X. D. Ji, F. Yuan, and Y. Zhao, Nature Rev. Phys. 3 (2021) 1, 27-38



核物质中的自旋输运 (6)



质子自旋极化测量难点 (7)

Proton is a stable particle, making conventional polarization measurement based on particle decay infeasible!
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II. A New Idea
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利用超核测量质子自旋极化 (9)



(10)
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利用超核测量质子自旋极化 (11)
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➢Coalescence model for hypertriton production (without baryon spin correlation)

➢ Spin wavefunction



超子和超核极化测量 (12)
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III. Model Validation



模型设置-强子化阶段 (13)
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模型设置-强子化阶段 (14)
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模型设置-强子散射和衰变 (15)
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模型设置-强子散射和衰变 (16)
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自旋极化 (17)



超氚极化 (18)

Spin-dependent Coalescence model



讨论:测量质子极化 (19)



IV. Discussion



三体衰变（初步） (20)
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三体衰变（初步） (21)
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No final-state interaction Preliminary



Li4自旋排列 (22)

Preliminary



Li4自旋排列 (23)
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总结&展望 (24)

1. (Anti-)hypertriton is globally polarized in non-central heavy-ion collisions.
2. Combining the measurements of Lambda and hypertriton polarizations, one 

can reveal the proton spin polarization.



总结&展望 (25)
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ALICE Run2 Pb-Pb @ 5.02TeV
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（反）超氚的自旋 ?

Spin triplet Spin singlet Spin triplet



超核产生的并合模型
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（反）超氚的极化和波函数自旋结构

Different polarization and decay patterns!



（反）超氚的极化和波函数自旋结构

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



讨论: 自旋关联效应

‘genuine’ correlation terms

Induced correlations



讨论:三体衰变（初步）

No final-state interaction Preliminary



讨论:三体衰变（初步）
No final-state interaction Preliminary



➢Coalescence model for hypertriton production (without baryon spin correlation)

➢ Spin wavefunction

2. (Anti-)Hypertriton Polarization with Spin-1/2 Triglet

Spin polarizations and correlations 
are small

43
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The polarization of hypertriton is solely determined 

by that of the 𝚲 hyperon

2. (Anti-)Hypertriton Polarization with Spin-1/2 Singlet
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➢ Density matrix

2. (Anti-)Hypertriton Polarization with Spin-3/2
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2. (Anti-)Hypertriton Polarization with Spin Structure
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