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DIRECT BLACK HOLE MASSES

__McConnell & Ma (2013)
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* [he direct black hole
masses Iin nearby
galaxies are the basis for

all BH mass estimates.

* Only ~80 have been
measured to date.

* Requires high spatial
resolution spectroscopy
(ELT; Do+2014)
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DIRECT BLACK HOLE
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See poster 48 by Ronald Lasker
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DIRECT BLACK HOLE MASSES

* The direct black hole R
masses in nearby g 10
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DIRECT BLACK HOLE MASSES
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» Long slit spectra with the Marcario Low
Resolution Spectrograph

« 4700-7400 AA, 106 km/s resolution,
E@A5as|it

» 1006 galaxies
BB iEhicctess then ~ [ 40 Mpc

* largeting the galaxies with the largest
sphere of influences.

- Effectively probing the massive nearby
galaxies

vdB+2014
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Long slit spectra with the Marcario Low
Resolution Spectrograph

4700-7400 AA, 106 km/s resolution,
@St it

006 galaxies
B ie="css then ~ 140 Mpc

Targeting the galaxies with the largest
sphere of influences.

Effectively probing the massive nearby
galaxies
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COMPACT GALAXIES

« Nearby SDSS galaxies (D<130 Mpc)
o HETMGS
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COMPACT GALAXIES
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» Nearby SDSS galaxies (D<130 Mpc)
« HETMGS SSR

MRK1216
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o Nearby SDSS galaxies (D<130 Mpc)
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NGC [277:
A BIG BLACK HOLE
IN A SMALL GALAXY

vadB+12
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PPAK IFU observations constrains the dynamical mode
* Higher mass-to-light ratio and smaller black hole
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NGCT2// 15 AN OLD DISK GALAXSE

» No Classical Bulge, which implies no coevolution.

» Bottom heavy stellar populations (Emsellem 201 3)

- stellar ages > 10 Gyr. (Trujillo+2014)

» Chandra X-ray luminosity of 1e40 (Fabian et al. 201 3), implies low

accretion rate.
» That still leaves a lot of options: Cold streams (D1 Matteo), Unstable disks
(Bournaud), merger (Bonoli), direct collapse (Agarwal), Feedback (Fabian),

Run-aways (Shields)




COMPACT GALAXIES
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* large lever on BH co-evolution
* appear similar to z~2 passive galaxies (Red Nuggets)

* Implies large mass-to-light ratios and bottom heavy I[MF
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COMPACT GALAXIES
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» appear similar to z~2 passive galaxies (Red Nuggets)

» Implies large mass-to-light ratios and bottom heavy IMF



COMPACT GALAXIES
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* large lever on BH co-evolution
» appear similar to z~2 passive galaxies (Red Nuggets)

» Implies large mass-to-light ratios and bottom heavy IMF
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THESE GALAXIES EXIST IN SDSS TOO

BERNARDI+2007
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EE See poster 48 by Ronald Lasker



v 3D observatlons are the way fo.rward for black hole mass
measurements m egher contmuum or emrssron '
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