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ABSTRACT
We present a new determination of the local dark matter density based on a comprehensive modeling of the Milky Way mass distribution, constrained by an updated Galactic rotation curve. Our analysis 

combines multiple independent tracers, which include masers, Cepheids, HI/CO gas, and red giant branch stars, thus allowing us to construct a homogenized rotation curve spanning a wide radial range. To 
mitigate well known systematics, we restrict the analysis to regions where the assumptions of axi-symmetry and dynamical equilibrium are reliable. A key aspect of this work is the explicit treatment of all the 
uncertainties related to the baryonic matter distribution. We adopted a fully parameterized model for the stellar and gaseous components of the Galaxy, allowing their properties to vary within observational 

constraints. The Galactic potential is computed using a flexible numerical approach, enabling exploration of a broad class of mass models.
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LITERATURE COMPARISONRESULTS

DM HALO MODEL

● HI and CO terminal velocities
(McClure-Griffiths & Dickey 2007, McClure-Griffiths & Dickey 

2016, Sofue & Kohno 2025)
● Molecular masers 
(Reid et al. 2019)

● Classical Cepheids
(Ablimit et al. 2020)

● Red Giant Branch stars
(Ou et al. 2024)

R in the range [5;17.5] kpc

Revised gas model
● Atomic gas disk with flaring
● Molecular gas disk with flaring
● Ionized gas disk (Jo et al 2019)

Star model with recent 
observations

● Thin disk with flaring 
(Vieira et al. 2023, Lian et al. 2025, Sanders & Binney 2015)

● Thick disk with flaring 
(Vieira et al. 2023, Lian et al. 2025, Tkachenko et al 2025)

Normalised to observationally derived Local Mass 
Density (Lutsenko et al. 2025)

● Bulge (Dehnen & Binney 1998)

Normalised to inner dynamical mass (Portail et al. 2016)

● Halo (Deason et al. 2011)

NFW profile
(Navarro, Frenk and White 1997)

Einasto profile
(Einasto 1965)

Atomic gas surface density Molecular gas surface density
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FITTING PROCEDURE
Informed priors on baryonic model parameters + 

wide uniform priors for DM halo parameters
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We combine rotation curve 
measurements from different 
tracers into a single dataset. 

Individual measurements 
were binned with bin size of 

0.5 kpc, with per-bin 
weighting adjusted to give 

equal statistical impact 
across datasets
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Local density DM
0.0104 ± 0.0002 M⊙ pc−3 

(0.395 ± 0.008 GeV cm-3)

0.0102 ± 0.0003 M⊙ pc−3 

(0.387 ± 0.011 GeV cm-3)
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