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➢ H-NS物理

➢ H-NS探测器设计与研制

➢总结
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BRing

SECR

HFRS 

HIAF

High Intensity heavy-ion Accelerator Facility
(HIAF, Huizhou, China)

① L.E. Terminal

④ E.T. Terminal

iLinac

② H.E. Terminal

③ RIB

⑥ Mass Terminal HIAF Physics：
(i) Atomic physics; 

(ii) Nuclear physics; 

(iii) Applied research in biology and 

material science etc.

QCD

HIAF Commission started 

in 2025

Atomic Physics
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自旋 质量

质子自旋结构？

质子质量起源？

Higgs mechanism

轻味夸克质量
~1%质子质量

Dynamics of gluons

~99%
质子质量

Gell-Mann
夸克模型

可见物质
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EIC: Initial state is polarized

- How do partons form polarized nucleons? 
HIAF: 𝚲 polarization, final state

- How do partons form polarized Λs? 

Initial state created by accelerator
Final state

Origin of nucleon spin may well related to 

the origin of the  Λ polarization

Λ serves as its own spin analyzer through the decay Λ0 → 𝑝 + 𝜋−
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Λ
Λ production plane Event plane

极化信号显著
是HIAF覆盖的区域

重离子反应中的整体极化效应
HIAF覆盖能区信号显著
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Collision Energy 𝑠𝑁𝑁 (GeV)

𝛬

Vorticity created in 

non-central heavy-ion 

collisions

(1) p + p (A) → 𝜦 + 𝑿

(2) p + p → 𝜦 +𝑲+ 𝒑

(3) A + A→ 𝜦 +𝑿
Global Polarization:

ZT Liang, XN Wang, PRL94,102301 (2005); 

PLB629, 20 (2005). JH Gao, et al., PRC77, 044902 

(2008).

Exclusive Process:

R Machleidt, K Holinde and C Elster, Phys. 

Rept.149, 1 (1987). BC Liu, BS Zou, PRL96, 

042002 (2006).

Polarization puzzle:

ZT Liang, and C. Boros, PRL79, 3608 (1997); 

PRD61, 117503 (2000). H Dong and ZT Liang, 

PRD70, 014019 (2004); PRD72, 033006 (2005).

HIAF HIAF-U
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pp → p K Λ
Polarized?

pp → p/Λ + X

Polarized?

H-NS上专门设计了探测器直接测量质子极化
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H-NS

1)photons;  𝜋0;

2)neutrons

Participating Institutes: ≥ 22 (China), 

more are welcome!

R&D Efforts:   (1) Pixel tracker; (2) AC-

LGAD; (3) Baryon Polarimeter; (4) Target 

systems; (5) Calorimeter; (6) FEE; (7) DAQ; (8) 

Magnet; (9) Beam line; (10) Mechanical 

structure design
H-NSH-NS
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Allow for a multi-dimensional mapping of the Λ0 polarization and production

➢ Beam energy scan

➢ p→p, p→A, A→A data taking

3 GeV → 9 GeV → 20 GeV → 32 GeV
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• MIC6 MAPS pixel chip: development and manufacture with the domestic process

• Readout electronics (ITS2 based design) and DAQ (ALICE CRU/FELIX protocol, GBTx, …)

• Detector assembly and integration:      

➢ Vertex detector: Stave module design (spatial resolution: ~ 5 𝜇𝑚 with pixel size 30 𝜇𝑚, total material < 0.8%X/X0

per layer)      

➢ Forward tracker: Ladder module aligned to disc super-module (spatial resolution: ~ 5 𝜇𝑚 with pixel size 30 𝜇𝑚, 

total material < 0.8%X/X0 per layer)

MIC6-v3 development at CCNUMIC6-v3晶圆
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• Two wafers with different n+ dose:  W5 high n+ dose and W6 low n+ dose.

• Sensor size : 1300×1300×50 μm.

• Sensor with different pad-pitch size: Large pad size/pitch: 100/150 μm, Small pad (Strip) size/pitch: 50/75 μm.

R&D is ongoing at USTC:
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量能器系统双重功能：

1. 重建中性粒子𝛾, 𝜋0 等，服务物理研究
2. 高性能量能器R&D 平台，支撑未来实验

➢ PbWO4晶体：体积紧凑，
能量分辨率良好

• 能量分辨：3%/ E
• 空间分辨：～3mm

切伦科夫光和闪烁光双读出量能器预研
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➢ Carbon Foil layer

• ~1 mm thickness

• Material budget: <1% X/X0

• Probability: pC (1E-3) 

➢ Position : in-between the tracking devices

Y. T. Liang et. al. Phys. Rev. D 112, L031502 (2025), 2512.02804, 2601.21325
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Λ

19



20

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

十三五 十四五 十五五 十六五 十七五

HIAF

HIAF-U
EicC

H-NS run

CEE@CSR

EicC

Accelerator

Detector
H-NS 

DEMO H-NS construction

Finish the prototype of H-NS
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Hyperon-Nucleon Spectrometer I. Physics：

➢ Λ production and polarization ( p+p )

◆ Medium effect ( p+A )

◆ Global polarization of Λ hyperon ( A+A )

➢ Hadron physics via p+p

◆ s-sbar system, complementary to BESIII

◆ polarization as extra constraints

II. Community：

➢ Supports both communities of hadron structure 

and heavy-ion physics

➢ International participations (Germany, Japan）

III. Detector R&D

➢ Many parts are similar for CEPC, H-NS, EicC, 

and STCF. Save resources!

➢ H-NS: a detector R&D platform for EicC(½ EicC)

国内参与单位（目前22家单位）：北京大学、北京航空航天大学、北京

师范大学、复旦大学、高能物理研究所、国科大、河南师范大学、湖州

师范学院、华东师范大学、华南师范大学、华中师范大学、近代物理研

究所、理论物理所、南开大学、清华大学、山东大学、香港中文大学

（深圳）、中国原子能研究院、郑州大学、中科大、中山大学…

H-NS白皮书：
2606.06553 



½

H-NS EicC
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