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Quasars (QSOs):
Discovery!
3c273: the brightest quasar
Sandage reported the work on 3C 48 in an unscheduled paper in the 1960 December meeting of the AAS (summarized by the editors of Sky 
& Telescope [Matthews et al. 1961]).
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What did they see?
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AGN: more than just quasars



Our own 
4 million 
solar-mass 
black hole: 
Sgr A*

Ghez et. al, 
via the Keck 
telescopes

Especially important are the stars S0-2, which has an orbital period of only 15.56 years, and S0-16, which comes a mere 90 
astronomical units from the black hole. 
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The 
growth of 
structure 
in the 
Universe

Matteo et. al: 
http://www.psc.edu/science/2006/blackhole/

The animation shows the universe evolving from about 200 million years after the big bang until about five billiion years, 
approximately what it looks like today, with brightness corresponding to gas density, revealing unprecedented structure.

http://www.psc.edu/science/2006/blackhole/
http://www.psc.edu/science/2006/blackhole/


The 
growth of 
structure 
in the 
Universe: 
now with 
black 
holes.

Where are the blackholes? The arrows!



What do we see now?
M87 - Robert Gendler



What do we see now?
M87 - The jets



Our own 
4 million 
solar-mass 
black hole: 
Sgr A*

Ghez et. al, 
via the Keck 
telescopes

This three color animation, centered on Sgr A*-IR shows, for the first time ever, the broadband color of Sgr A*-IR throughout an outburst. The image is 1 arcsec on a side and covers about 
two hours of observations. For this false color animation, H (1.8 microns) = blue, K' (2.1 microns) = green, and L' (3.8 microns) = red. The animation was created from data obtained at the W. 
M. Keck Observatory using the Laser Guide Star Adaptive Optics System.



Galaxy evolution
Matteo, Springel, Hernquist, 2005

Al showed an earlier video: unfortunately we now know that that is wrong: you have to 
include the effects of the AGN, or the end result isn’t quite right.
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We want to know where all 
the quasars went!!

--Marilyn Michalski

I’d like to know too...
--- Guess I’d better get to work on that thesis ---



For more information:	

The Monster of the Milky Way:

http://www.pbs.org/wgbh/nova/blackhole/

Galaxy Formation in an evolving universe:

http://www.psc.edu/science/2006/blackhole/ 

SDSS:

http://www.sdss.org
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