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Figure 1. Face-on (left) and edge-on (right) image of stars in the Milky-Way-like host galaxy at z = 0. The image is a true-color
composite in three bands (u, g, r), using Starburst99 to determine the spectral energy distribution of each star particle given its age and
metallicity, and ray-tracing the line-of-sight flux, attenuating with a MW-like reddening curve assuming a constant dust-to-metal ratio.
The simulated host galaxy exhibits thin-disk morphology and spiral structure like the Milky Way. TO DO: add scale bar.

Figure 2. Stellar mass growth history of the Milky-Way-like
host galaxy. Solid blue curves shows M

star

of the main progeni-
tor at each simulation snapshot. Dashed orange curve shows the
star-formation history computed from all star particles within the
galaxy at z = 0. At z = 0, the host galaxy has M

star

(z = 0) =
9⇥ 1010 M� and SFR(z = 0) = 3.5M� yr�1. TO DO: add empir-
ically/observationally determined growth histories (Behroozi et al,
Patel et al).

the distributions measured for satellites around the MW
(dashed) and M31 (dotted).
The distribution of M

star

lies reasonably between that
of the MW and M31 down to M

star

& 3⇥ 105 M�. Our
most massive satellite has M

star

⇡ 3 ⇥ 108 M�, compa-
rable to the SMC.
In addition to the stellar mass, �

velocity,1D

measures the
total dynamical mass within the stellar component and
provides a metrics that is directly comparable to observa-
tions. Our high spatial resolution allows us to measure

�
velocity,1D

directly, within the half-M
star

radius (typi-
cally, a few 100 to 1000 pc), in the same way as in obser-
vations. Thus, we are not subject to uncertainties from
extrapolating inner mass profiles or orbital anisotropies.
The distribution of �

velocity,1D

agrees well with that of
the MW down to �

velocity,1D

& 8 km s�1, especially the
strong up-turn at ⇡ 12 km s�1. (M31 contains signifi-
cantly more satellites than the MW at a essentially all
�
velocity,1D

.) One of our satellites has particularly low
�
velocity,1D

, though it looks to be in the process of dis-
rupting (check on this).
Figure 4 (top) shows the joint relation between

�
velocity,1D

and M
star

. Circles show simulated galax-
ies, while stars shows observed galaxies in the Local
Group. We also show isolated galaxies for comparison.
For both satellite and isolated galaxies, the �

velocity,1D

at fixed M
star

agrees well with observations across the
dwarf M

star

range. Furthermore, as observed in nearby
dwarf galaxies, we do not find any significant o↵set be-
tween satellite versus isolated galaxies. This suggests
that environment plays little role in governing the inter-
nal structure of surviving dwarf galaxies at fixed M

star

.
In addition to mass and internal kinematics, we also

examine the chemical enrichment in our dwarf galaxies
via mass-metallicity relation. Figure 4 (bottom) shows
the iron abundance scaled to solar, [Fe/H], versus M

star

for satellite and isolated dwarf galaxies. Stars show ob-
served values from Kirby et al. (2013). The simulated
galaxies exhibit a tight mass-metallicity relation, as ob-
served, with broadly similar slope. Furthermore, we
find no significant systematic di↵erence between satel-
lite and isolated dwarf galaxies, again as observed, de-
spite systematic di↵erences in star-formation histories.
The simulated galaxies do have somewhat lower [Fe/H]
than observations at low M

star

, although this could arise


