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• Program

– Motivation

– Objects of interest

– Simulations of dark matter halos

∗ Density profile and substructure
∗ Velocity distribution

– The standard halo model

– Uncertainties in the determination of the Milky Way halo parameters
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• Material for the lecture:



Figure 1: Anatomy of the Milky Way: an artist’s impression of our Milky Way galaxy, a roughly
13 billon-year-old ’barred spiral galaxy’ that is home to a few hundred billion stars. Figure from
Left: NASA/JPL-Caltech; right: ESA; layout: ESA/ATG medialab.

Figure 2: Left: Comparison of different dark matter density profiles for the Galactic halo. Figure
from A. Albert et al., JCAP 10 (2014) 023 or arXiv:1406.3430. Right: Via Lactea II density profiles
of main halo and subhaloes. Profile of a Milky Way-sized galaxy (black line) and eight large sub
haloes (thin lines). Figure from J. Diemand et al., Nature 454 (2008).



Figure 3: Via Lactea II projected dark matter density map of a galaxy with the mass of the Milky
Way. Figures from J. Diemand et al., Nature 454 (2008).

Figure 4: (Left) Velocity distributions for six haloes simulated with Aquarius in a 2 kpc box at
a position similar to our Sun. v1, v2 and v3 are the velocity components parallel to the major,
intermediate and minor axes of the velocity ellipsoid. (Right) Velocity modulus distribution for
four simulated haloes at high resolution. All distributions are smooth and show characteristic
broad bumps which are present in all boxes for a given halo. Figures from M. Vogelsberger et al.,
Mon. Not. R. Astron. Soc. 395 (2009) 797.


