
Associated strangeness production and 

hyperon polarization

（ 𝒑𝒑 → 𝒑𝑲𝚲）

张哲

2026年8月15日

中国科学院近代物理研究所
南方核科学理论研究中心



Spin in Particle Physics

2

S𝒕𝒐𝒕 =
𝟏

𝟐
=

𝟏

𝟐
∆𝜮 + ∆𝑮 + 𝓛𝒒 + 𝓛𝒈

Spin decomposition:

Quark spin Gluon Spin Quark OAM Gluon OAM

1970s 1980s/2000s Now

1988 EMC experiment → “Spin crisis” Initial state

Final state

Nucleon Hyperon



Spin in Particle Physics

3



Lambda Physics at HIAF

4

non-central relativistic
heavy ion collisions

𝚲 “spontaneous” 
polarization puzzle 

Global polarization

Zuo-Tang Liang, Xin-Nian Wang, PRL 94,102301 (2005); PLB 629, 20 (2005).

Jian-Hua Gao, Shou-Wan Chen, Wei-tian Deng, Zuo-Tang Liang, Qun Wang, 

Xin-Nian Wang, PRC 77, 044902 (2008).

Zuo-tang Liang, and C. Boros, Phys. Rev. Lett. 79, 3608 (1997); 

PRD 61, 117503 (2000).

H. Dong and Zuo-tang Liang, PRD 70, 014019 (2004); PRD 72, 

033006 (2005).

𝚲 polarization in 
exclusive processes 

R. Machleidt, K. Holinde and C. Elster, Phys. Rept. 149, 1 (1987).

B. C. Liu, B. S. Zou, PRL 96, 042002 (2006).

Cross section



Lambda Physics at HIAF

5

non-central relativistic
heavy ion collisions

𝚲 “spontaneous” 
polarization puzzle 

Global polarization

Zuo-Tang Liang, Xin-Nian Wang, PRL 94,102301 (2005); PLB 629, 20 (2005).

Jian-Hua Gao, Shou-Wan Chen, Wei-tian Deng, Zuo-Tang Liang, Qun Wang, 

Xin-Nian Wang, PRC 77, 044902 (2008).

Zuo-tang Liang, and C. Boros, Phys. Rev. Lett. 79, 3608 (1997); 

PRD 61, 117503 (2000).

H. Dong and Zuo-tang Liang, PRD 70, 014019 (2004); PRD 72, 

033006 (2005).

B. C. Liu, B. S. Zou, PRL 96, 042002 (2006).

Cross section

H-NS white paper



𝒑𝒑 → 𝒑𝑲𝚲过程的实验测量

6

𝚲极化 产生截面随不变质量谱依赖

𝚲 的极化有很强的能标依赖性！ 末态超子-核子之间存在很强的末态相互作用！
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𝚲极化

质子极化
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𝚲极化 质子极化
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超子-核子的极化关联

preliminary

Collaborate with Xu Cao, BoChao Liu Tianbo Liu, 

Jiajun Wu, Yuxiang Zhao, BingSong Zou… 
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1. 遍举超子产生过程是HIAF和H-NS的重要物理研
究课题。

2. 我们在介子交换模型下，给出了现有实验数据的
理论解释。

3. 我们核子极化以及核子-超子极化关联给出了理
论预言。

4. 𝒑𝒑 → 𝒑𝑲𝚲反应道有望成为理解强子性质，核子
-超子相互作用，极化产生机制等物理课题的重要
窗口。
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Invariant Mass Distribution
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Resonance Mass and Width
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