Exploring the link between star formation activity

and black hole mass in central galaxies
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Observational evidence of this disruption?
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Black hole mass and quiescence
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0 Mo Lk (2ZMASS) > maser Central galaxies only
o Mgy Dynamically detected ™ gtas
(van den Bosch 16, Saglia+16) A stars .
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Terrazas et al. 2016b
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Observations Models

Long-lived, preventative, low Mgy

Clear separation between BH feedback

quiescent & star forming galaxies / \
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Observations Models

ong-lived, preventative, low Mg
BH feedback

Clear separation between
quiescent & star forming galaxies
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Terrazas et al. 2017 .
Observations

A galaxy's degree of quiescence is a
smoothly decreasing function of Mg/ M.,
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Msiar— Mgy — SSFR parameter space is sensitive
to the feedback physics of quiescence
in models and the observations can be used
to assess models and simulations
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Terrazas et al. 2019

The black hole model in lllustrisTNG

Two modes of feedback
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Terrazas et al. 2020
Physics behind quiescence: Cooling vs heating

TEST:  Semi-analytic models use heating + cooling
rates to determine quiescence

Bryan A. Terrazas Black holes and galactic quiescence



Terrazas et al. 2020
Physics behind quiescence: Cooling vs heating

TEST:  Semi-analytic models use heating + cooling
rates to determine quiescence
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Terrazas et al. 2020

Physics behind quiescence: gravitational (un)binding energy

Gas is bound é 9 BH feedback
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Terrazas et al. 2020

TNG galaxies retain a memory of
kinetic wind feedback energy effects
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Terrazas et al. 2019

lllustrisTNG: Comparison to observations

Quiescence correlates with BH mass — in
qualitative agreement with observations
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Terrazas et al. 2019

lllustrisTNG: Comparison to observations

But Mgy-M,,,, relation is too tight
and quiescence is very abrupt
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Terrazas et al. 2019

lllustrisTNG: Comparison to observations

M —_— MBH —_— SSFR - SF +Q TNG100 + obs scatter
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Terrazas et al. 2019

lllustrisTNG: Comparison to observations

Black hole mass is an essential third
parameter in this fundamental plot.

SDSS data, centrals
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Terrazas et al. 2020

How Mgy correlates quantitatively with sSFR and Mg,
determines the distribution of star formation
within the central galaxy population

Bryan A. Terrazas Black holes and galactic quiescence



1 Colored by sSFR

M., Mgy SSFR

~ |7

Correlated
(models say causally linked)

star

Colored by Mg, Colored by Mgy

sSFR
sSFR [log yr]




SDSS centrals Terrazas+16, 17

Mgy estimated from sigma Dynamical Mgy

Courtesy of Asa Bluck

SFR

Bryan A. Terrazas Black holes and galactic quiescence



Successful models have preventative feedback

Quiescence correlates - On what timescales does BH feedback operate?

with strongly with Mg
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