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Figure 2. Age-metallicity distributions of GCs (coloured dots) for six of our Milky Way-mass simulations at z = 0 (MW09, MW14, MW15, MW18, MW19,
MW23; indicated in the bottom-left corner of each panel). The symbol colour indicates the galactocentric radius according to the colour bar and the symbol
size reflects the logarithm of the GC mass across the range indicated in each panel. For reference, the distribution of field stars is shown by the grey contours,
indicating mass densities of {1, 1.5, 2, 2.5, 3} ⇥ 107 M� Gyr�1 dex�1 from light to dark. This small subset of 6 out of the 25 simulations presented in this paper
already shows a remarkable variety of age-metallicity distributions, which arises due to di↵erences in the formation and assembly histories of the host galaxies.

butions and largely encompass the variation seen among the re-
maining 19 simulations. The GC samples are limited to masses
of M > 105 M� at z = 0, so that they are unlikely to have been
strongly a↵ected by cluster disruption (see Paper I), and to metal-
licities �2.5 < [Fe/H] < �0.5, to mimic the range of metallicities
for which fairly comprehensive observational measurements exist
of the ages of Milky Way GCs. The simulated GC populations have
barely any GCs with [Fe/H] < �2.5. We colour the GCs by galacto-

centric radius to give an indication of their in-situ or ex-situ origin.
For reference, Figure 2 also includes the complete age-metallicity
distribution of the field stars constituting the host galaxy as grey
contours.

Inspection of Figure 2 reveals a wide range of features imme-
diately relevant to the link between GC formation and the formation
and assembly history of the host galaxy.
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Figure 4. Color thumbnails of the SLUGGS survey sample of galaxies, from the SDSS where available and otherwise from the DSS (provided via
http://www.wikisky.org).The field-of-view in each case is 70 × 70 kpc. North is up and east to the left. The galaxy identifications are as labeled in the panels.
(A color version of this figure is available in the online journal.)

in Table 2, including the central velocity dispersion, the
effective radius, the morphology, various isophote parame-
ters, the recession velocity, and environmental parameters.
For some of these parameters (dispersion, etc.), there is an ar-
bitrary choice of spatial scale. We generally select whatever
scale is homogeneously available from the literature (including
ATLAS3D in particular) while being as close to 1 Re as possible.

As a concise summary of the galaxy sample selection,
Figure 5 shows the parameter space of luminosity and rotation,
marking both the SLUGGS galaxies and the full ATLAS3D

sample for reference.
Here the classic distinction between slow and fast rotators

is evident, with almost all galaxies above and below ∼2 L∗

luminosity having V/σ less than and greater than 0.15, respec-
tively. Our sample includes a large fraction of the luminous
slow rotators—which have been the classic target of GC spec-
troscopy for decades—while now also extending to L∗ lumi-
nosities and below. Among the less luminous galaxies, our sam-
ple has a bias toward the more rotationally dominated systems.
This is effectively a selection effect for more edge-on inclina-
tions that we adopted in order to reduce the ambiguity with
galaxy deprojection.

The remainder of the galaxy parameters are discussed and
diagramed in the Appendix, where it can be seen that SLUGGS
samples the parameter space very well, with only minor quirks
such as the inclination bias and an over-representation of
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FSPS v3.0 (Conroy+ 2009, 2010) with MIST isochrones (Choi+ 2016)  
SDSS gi with σ = 0.01 mag, σ[Z/H] = 0.1 dex, Uniform prior on age

Breaking the Age-Metallicirty Degeneracy

Only photometry Photometry and metallicity

Usher et al. (in prep.)



SDSS 50 by 50 kpc
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