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Figure 8. Evolution of the SMF from z = 0–1. The black squares show the comoving number density of galaxies in 0.1 dex wide bins of stellar mass based on
our SDSS-GALEX (upper-left panel) and PRIMUS samples (subsequent six panels), respectively. Filled (open) squares indicate stellar mass bins above (below) the
stellar mass completeness limit at the center of each redshift bin. The shaded tan region in each panel reflects the quadrature sum of the Poisson and sample variance
uncertainties in the SMF, and the solid curve, reproduced in every panel for reference, shows the SDSS-GALEX SMF. We find that the SMF for the ensemble population
of galaxies has evolved remarkably little over the range of redshifts and stellar masses where PRIMUS is complete.
(A color version of this figure is available in the online journal.)

Table 5
Cumulative Number and Stellar Mass Density of All Galaxies

⟨z⟩ log (n)a log (ρ)b log (n) log (ρ) log (n) log (ρ) log (n) log (ρ)

log (M/M⊙) > 9.5 log (M/M⊙) > 10 log (M/M⊙) > 10.5 log (M/M⊙) > 11

0.100 −2.09 ± 0.05 8.35 ± 0.05 −2.32 ± 0.05 8.31 ± 0.05 −2.68 ± 0.05 8.18 ± 0.05 −3.41 ± 0.05 7.78 ± 0.04
0.250 −2.12 ± 0.05 8.32 ± 0.09 −2.36 ± 0.06 8.28 ± 0.10 −2.70 ± 0.09 8.16 ± 0.13 −3.41 ± 0.29 7.78 ± 0.29
0.350 −2.11 ± 0.06 8.35 ± 0.06 −2.30 ± 0.05 8.32 ± 0.06 −2.65 ± 0.07 8.20 ± 0.07 −3.39 ± 0.10 7.77 ± 0.11
0.450 −2.16 ± 0.09 8.31 ± 0.08 −2.35 ± 0.07 8.27 ± 0.08 −2.69 ± 0.08 8.16 ± 0.09 −3.47 ± 0.14 7.70 ± 0.16
0.575 >−2.22 >8.30 −2.39 ± 0.04 8.28 ± 0.05 −2.69 ± 0.04 8.18 ± 0.05 −3.42 ± 0.08 7.78 ± 0.10
0.725 . . . . . . >−2.37 >8.35 −2.61 ± 0.05 8.27 ± 0.05 −3.28 ± 0.07 7.90 ± 0.08
0.900 . . . . . . . . . . . . >−2.79 >8.15 −3.35 ± 0.07 7.85 ± 0.07

Notes.
a Number density in h3

70 Mpc−3.
b Stellar mass density in h70 M⊙ Mpc−3.

result which we quantify below. Given the expected stellar mass
growth of galaxies due to star formation (see, e.g., Figure 1)
and galaxy mergers, this result may at first appear surprising.
However, in Section 5.2.2, we show that the lack of significant
evolution in the SMF for the ensemble galaxy population is a
consequence of how the SMFs of the star-forming and quiescent
galaxy populations separately evolve. Moreover, in Section 6.1
we show that the relative lack of evolution in the global SMF,
especially at the massive end, suggests that mergers do not
appear to play a significant role for the stellar mass growth of
galaxies at z < 1.

By integrating the SMF above various stellar mass thresholds
we can quantify the observed (lack of) evolution in the SMF,
and look for evidence of mass assembly downsizing within the
global galaxy population (see Section 1). In Figure 9 we plot
versus redshift the cumulative number density of galaxies with
stellar masses greater than 109.5, 1010, 1010.5, and 1011 M⊙.
We focus here on the number density evolution, although the
evolution in stellar mass density leads to the same basic conclu-
sions (see Table 5). We integrate the observed SMF directly, but
exclude stellar mass bins containing fewer than three galaxies

where the SMF is noisiest. We use the best-fitting Schechter
model to extrapolate the observed SMF as needed over small
intervals of stellar mass. We emphasize, however, that these
model-dependent corrections typically modify the measured
number densities by !0.02 dex, and therefore potential errors
in the extrapolations do not affect any of our conclusions. The
solid black squares in Figure 9 show the mean number density,
while the vertical error bars indicate the Poisson uncertainty; the
thin black boxes around each point indicate the quadrature sum
of the Poisson and sample variance uncertainties in the vertical
direction, and the redshift bin width in the horizontal direction.
This graphical representation shows that sample variance un-
certainties are frequently comparable to or larger than the Pois-
son uncertainties. Finally, symbols with upward-pointing arrows
represent lower limits, and the gray shaded region shows for ref-
erence the comoving number density of galaxies at z ≈ 0.1, to
illustrate the case of no evolution.

Figure 9 shows that the cumulative number density of galaxies
above all four stellar mass thresholds does not appear to change
significantly over the range of redshifts where PRIMUS is
complete. To quantify this result, we fit a power-law function of
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