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Figure 1 (Color online) Best-fitting models to the stellar mass function and the correlation functions evaluated in different stellar mass bins using
data from the SDSS. Symbols with error bars are the SDSS results, and dashed color lines are from parametrized models. Dashed red lines are model
results when central and satellite galaxies are modeled with the same set of parameters. Dotted blue lines show the results obtained when central and
satellite galaxies are treated separately. Green dashed/dotted lines are results for central/satellite subsamples of the parametrized model when central

and satellite galaxies are treated separately. This figure is reproduced from Figure 10 of ref. [19].
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Table 1 Best-fitting parameter values for the relation between Miars and Mingy as derived from the SDSS data
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Figure 2 (Color online) Comparison of different model results of
galaxy stellar mass-halo/subhalo mass relation at z = 0.1. The y-axis
is the ratio between galaxy stellar mass and its host halo/subhalo mass.
Results shown include results from galaxy-subhalo connection mod-
els (AM+CC); abundance matching (AM); halo occupation distribution
modeling (HOD); direct measurements from weak lensing (WL), satellite
dynamics (SD), and strong lensing (SL) etc. Dark gray shading indicates
statistical and sample variance errors; light gray shading includes system-
atic errors. This figure is reproduced form Figure 11 of ref. [54]. Black
solid line and red dashed lines are the model results of ref. [54].
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Figure 3 (Color online) Similar as Figure 2, but for comparison of dif-
ferent model results of galaxy stellar mass-halo/subhalo mass relation at
z = 1.0. This figure is reproduced form Figure 12 of ref. [54].
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Figure 4 Sketch of the probability distributions for a simultaneous fit
of galaxy stellar mass-subhalo mass relation to both galaxy stellar mass
function and correlation function, given by Moster et al. 2010. The solid
line corresponds to x of fitting galaxy stellar mass function, and the dot-
ted line to y? of fitting correlation function. The dashed line is the sum

of both. The total 2 follows y? of fitting stellar mass function. This
figure is reproduced from Figure 3 of ref. [26].
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Statistical relation between galaxy and subhalo

WANG Lan*

National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China

N-body simulations can now be carried out with resolution high enough to track the histories of individual substructures
(subhaloes) within the surrounding dark matter haloes. Compared with dark matter haloes, subhaloes are thought to be
connected more tightly with galaxies. With the tight connection, models are developed to study the relation between
galaxy properties and subhalo properties in a statistical way. This methodology falls midway between the traditional halo
occupation distribution (HOD) approach and the galaxy formation semi-analytic approach. The positions and velocities of
galaxies within a halo are predicted by following the orbits and merging histories of the substructures in simulations. Rather
than using star formation and feedback recipes to specify the physical properties of galaxies such as stellar mass, luminosity,
color, etc., parameterized functions are adopted to relate these properties to the properties of their host subhaloes directly.
In this review, we summarize the models of linking galaxies with subhaloes, and introduce their advantages. We also point
out the limits of this methodology, which need to be treated with caution when using and applying it.

galaxy, dark matter, halo

PACS: 98.62.Ve, 95.35.4d, 98.62.Dm
doi: 10.1360/SSPMA2016-00350
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