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Approximately 60% of the stellar mass in galaxies
at z~0 resides 1n massive, spheroidal galaxies.

Spiral galaxies

Blanton & Moustakas 2009
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Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

* Tension with hierarchical galaxy assembly models—

* Detailed stellar masses for >100,000 central galaxies—



Spheroidal galaxies tend to be massive, quiescent,
and to be found in dense environments.
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Many spheroidal galaxies show evidence of past
interactions and (all?) host supermassive black holes.

Kormendy & Ho 2013
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Massive, quiescent galaxies have grown 1n size
by a factor ot 4-5 since z~3, largely znside, out.

S Huang et al. 2018
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Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

» Little or no star formation; prevalent in dense environments.

» Signs of past interactions; Mpu-sigma relation.

* Tension with hierarchical galaxy assembly models—

* Detailed stellar masses for >100,000 central galaxies—
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Many/most/all hierarchical galaxy growth models for
massive galaxies are in tension with observations.
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Theoretical models ditfer widely, especially at the
massive end of the z~0 stellar mass function.
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Measurements of the massive end of the stellar
mass function are also discrepant, even at z~0.
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Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

» Little or no star formation; prevalent in dense environments.

» Signs of past interactions; Mpu-sigma relation.

* Tension with hierarchical galaxy assembly models—

» Tension between observed and expected stellar mass growth.

» Significant uncertainty in measured stellar mass function

» Physics of star formation and feed

back remain uncertain.

¢ Detailed stellar masses for >

100,000 central galaxies—



Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

» Little or no star formation; prevalent in dense environments.

» Signs of past interactions; Mpu-sigma relation.

* Tension with hierarchical galaxy assembly models—

» Tension between observed and expected stellar mass growth.
» Significant uncertainty in measured stellar mass function
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The Legacy Surveys are delivering deep optical & mid-IR
imaging over 14,000 deg? of the extragalactic sky.
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http://legacysurvey.org

We have assembled a sample of ~100,000 central
oalaxies at z<0.6 with Legacy Surveys 1maging.
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http://portal.nersc.gov/project/cosmo/temp/ioannis/legacyhalos-20a/html/index.html

Our central-galaxy sample spans a wide range of
halo mass, redshift, and cosmological volume.
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We use #he Tractor to 1solate the light of the central
oalaxy, and measure its surface brightness profile.




We use state-of-the-art stellar population synthesis
modeling to infer the stellar mass content.
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D Model photometry
® Observed photometry

1.50

- ————— -~
- —— -
- ——— -

1.25

'JJ
-
o
<

.0

2,2,
o s "o

B ——
B
o ———————————————

\|°Q10L) '\Z/Z"

Flux Density (m]y)

Taittuse \0
0\" 07 0‘0" Q(?'

-
M B T T T ey yep——

1 2 3 - 5
Observed-frame Wavelength (um)

T (Gyr)
9, 9% ¥ Yy

http://prospect.readthedocs.io

Age (Gyr)
n <
‘?0 )'d‘ 0-0 ‘-)J

-~
B -
-~

°LF I F R AN o o¥ 0 o oF o 4F P57 A% o7 97

'\Ioalo(M/M"’) A logm(Z/Z ) Tdiffusc T (Gyr) Age (Gyr)


http://prospect.readthedocs.io
http://prospect.readthedocs.io

Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

» Little or no star formation; prevalent in dense environments.

» Signs of past interactions; Mpu-sigma relation.

* Tension with hierarchical galaxy assembly models—

» Tension between observed and expected stellar mass growth.
» Significant uncertainty in measured stellar mass function.

» Physics of star formation and feedback remain uncertain.

* Detailed stellar masses for >100,000 central galaxies—

» Stay tuned for results on: stellar mass function; stellar mass density
profiles; scatter in stellar mass at fixed halo mass; baryon budget; etc.



NASA Legacy Surveys Galaxy Atlas
with Lang, Dey, Schiegel, Blanton, & Schiminovich
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Tracing the stellar mass growth
ot massive central galaxies.

* Observed properties of massive spheroidal galaxies—

» Little or no star formation; prevalent in dense environments.

» Signs of past interactions; Mpn-sigma relation.

* Tension with hierarchical galaxy assembly models—

» Tension between observed and expected stellar mass growth.
» Significant uncertainty in measured stellar mass function.

» Physics of star formation and feedback remain uncertain.

* Detailed stellar masses for >100,000 central galaxies—

» Stay tuned for results on: stellar mass function; stellar mass density
profiles; scatter in stellar mass at fixed halo mass; baryon budget; etc.

* NASA Legacy Surveys Galaxy Atlas



