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The dark matter content of Milky Way dwarf
spheroidal galaxies: Draco, Sextans and Ursa Minor
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TheMilkyWay Survey of the Dark Energy Spectroscopic Instrument (DESI) has so far observed three classical
dwarf spheroidal galaxies (dSphs): Draco, Sextans and Ursa Minor. Based on the observed line-of-sight ve-
locities and metallicities of their member stars, we apply the axisymmetric Jeans Anisotropic Multi-Gaussian
Expansion modeling (JAM) approach to recover their inner dark matter distributions. In particular, both the
traditional single-population Jeans model and the multiple population chemodynamical model are adopted.
With the chemodynamical model, we divide member stars of each dSph into metal-rich and metal-poor popu-
lations. The metal-rich populations are more centrally concentrated and dynamically colder, featuring lower
velocity dispersion profiles than the metal-poor populations. We find a diversity of the inner density slopes of
dark matter halos, with the best constraints by single-population or chemodynamical models consistent with
each other. The inner density slopes are 0.71, 0.26 and 0.33 for Draco, Sextans and Ursa Minor, respectively.
We also present the measured astrophysical J and D factors of the three dSphs. Our results indicate that the
study of the dark matter content of dSphs through stellar kinematics is still subject to uncertainties behind
both the methodology and the observed data, through comparisons with previous measurements and data
sets.
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