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c.f.	Haining LI’s	and	Renjing XIE’s	talk
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Nuclear Astrophysicists Astronomical researchers

⁄𝐗 𝐘 = log ⁄𝑵𝐗 𝑵𝐘 − log( ⁄𝑵𝐗 𝑵𝐘)⊙
c.f.	Prof.	Nozomu TOMINAGA’s	talk
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c.f.	Prof.	Toshitaka KAJINO’s	talk	(He+2024,	ApJL)

Shilun JIN’s	talk,	Hiroko OKADA’s	poster,	etc.

Nordlander 2017
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Zhang+2024 (ApJ)

5778 VMP stars
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Precise kinematics

Detailed abundances 
of ~20 elements

Clustering
algorithm

• Substructure association

Ø GSE, Thamnos, Sequoia, Helmi streams, Wukong/LMS-1, Pontus

• Newly define a very metal-poor disk (VMPD) 6



Zhang+2024 (ApJ)

7



Zhang+2024 (ApJ)

8



99

Preliminary results

p Enriched by an independent nucleosynthesis event in the GSE?

p The remnants of accreted/satellite galaxy that have been accreted with GSE?
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Mucciarelli+2021	(NatAs)
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Umeda &	Nomoto 2002	(ApJ)

超新星前身质量、爆发能量

与Zn产量的关系

Ishigaki+2018	(ApJ)

low-mass
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of proto-galaxy

Low [Zn/Fe] 

Low HNe event rate

Less massive stars



Ø First systematic chemodynamical analysis for very metal-poor stars

Ø GSE: 

ü Large scatter, similar to galactic field stars

ü An r-process-enhanced subgroup in GSE

ü Valuable opportunity to study the r-process ex-situ

Ø VMPD:

ü Small scatter: common origin

ü Deficiency in Zn: low-mass progenitor systems?

ü Low-mass building-blocks of proto-galaxy

Summary
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