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APPENDIX A: NON-CUMULATIVE GALAXY
STELLAR MASS FUNCTION

In Section 3.1 we provided tabulated fits to the cumulative
galaxy stellar mass function. Although useful for this paper,
the CMF is less commonly used in the literature compared
to the (di↵erential) galaxy stellar mass function. Here, we
provide similar fits to the (di↵erential) galaxy stellar mass
function from the Illustris simulation that can be used easily
for comparisons against other simulations or observational
data sets. We adopt a functional form of

� =
dN

dLogM⇤
= A M̃

↵+�Log

˜M⇤
⇤ exp(�M̃⇤) (A1)

where M̃⇤ = M⇤/(10
�
M�) and the fit coe�cients are al-

lowed to vary with redshift as described in equations 2-5.
We identify the best fit coe�cients using an ordinary regres-
sion based on the tabulated di↵erential stellar mass func-
tion over the redshift range 0 < z < 6. The galaxy stellar
mass functions taken directly from the simulations and the
associated best fits are shown in Figure A1 as solid and
dashed lines respectively. The inset shows the errors asso-
ciated with the fits, which are marginally larger than what
was found for the CMF. However, the error remains well
below 10% for the full resolved redshift, mass, and number
density. The appropriate limits on this fitting function cover
the mass range 107M� < M⇤ < 1012M�, mass function val-
ues � > 3⇥10�5Mpc�3dex�1, and redshift range 0 < z < 6.
The best fit coe�cients can be found in Table A1 and a basic
python script to evaluate the mass functions can be found
online.4
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https://github.com/ptorrey/torrey_cmf

Figure A1. Galaxy stellar mass functions derived from the
galaxy populations formed in Illustris are shown at several red-
shifts as indicated in the legend. The dashed lines shown within
indicate the galaxy stellar mass function fitting functions. The
fitting functions approximate the actual galaxy stellar mass func-
tion at all redshifts reasonably well, with the “error” associated
with these fits in the panel inset.

Table A1. The best fit parameters to the redshift-dependent
di↵erential mass function presented in Equation (A1) are given.

i = 0 i = 1 i = 2

ai -3.082270 0.091113 -0.125720
↵i -0.675004 0.091193 -0.049466
�i -0.043321 0.025282 -0.007046
�i 11.512307 -0.190260 0.021313
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