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ÅMeasured the most up-to-date M-ůand M-

L relations.

ÅMeasured the intrinsic scatter of the 

relations.

ÅInfer Black Hole Density. Worry about 

bias.

ÅRadio and X-ray measurements.



Black Holes have mass, spin, and 

charge.

ÅMass: MBH

ÅSpin: a  (talks by Volonteri, Reynolds, Jon 

Miller?)

ÅCharge: q



Black Holes have mass and spin.

ÅMass: MBH

ÅSpin: a (talks by Reynolds, Jon Miller?)

ÅHow do you measure the mass?
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Primary, direct measurements.

ÅGas dynamical.

ÅMaser dynamical.

ÅReverberation mapping (secondary).

ÅStellar dynamical.



Barth et al. (2001)



Herrnstein et al. (1999)
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Bentz et al. (2009)



Hogg, Blanton, & SDSS



WFPC2SDSS







Turn Surface Brightness into ū

1. Pick an inclination: i.

2. Assume axisymmetry.

3. Invert to get luminosity density: j(r, ɗ).

4. Pick a Mass-to-Light Ratio: Ɉ.

5. Calculate mass density: ɟ(r, ɗ) = Ɉj(r, ɗ).

6. To get the potential: ū(r, ɗ).

7. Pick MBH and add to potential.



Calculate orbits of representative 

stars: Schwarzschild orbit library



van den 

Bosch et al. 

(2008)



Take spectrum

STIS


