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Ness+2013

Metal-poor component is <5%  
of total stellar mass
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Most old 
stars are in 

the inner 
Galaxy

Inner Galaxy is the new frontier 
for near-field cosmology
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Specifically,

FIRE-2 and Auriga



NFW scale radius

NFW scale radius

How to define the inner halo…. 



1. FIRE-2 Isolated

7 galaxies


2. FIRE-2 Pairs

 3 set of pairs


6 galaxies


3. Auriga

7 galaxies


Cosmological Zoom-in Simulations…..

Garrison-Kimmel+2019



ρ* = ρ0,De−r/rD + ρ0,H /(1 + (r/rH)α)
Parameterization of stellar density profile
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Parameterization of dark matter density profile

ρDM = ρ0,H /(1 + (r/rH)α)
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Strongest correlation is with the dark matter profile
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Ratio of stellar to dark matter mass falls off as 1/R2

Lucey+2024 



Summary of Conclusions

Inner minor-axis stellar density profile is uncorrelated 
with accretion history but instead follows the dark matter 

potential well

Most very metal-poor stars in the inner Galaxy are 
actually just halo interlopers 

Lucey+2021

Lucey+2024

Inner Galaxy Metal-Poor stars inform earliest epochs of 
Milky Way formation 


