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Class 20 : 
SMBH Feedback on Galaxies 



This class 

!  Part I of discussion based on :  
"  On-line lecture “The Role of Black Holes in the Galaxy 

Evolution” 
"  Article “Supermassive Guardians of the Galaxy” 

!  Today: 
"  Basic framework of galaxy formation/evolution 
"  Nature of dark matter / dark energy 

#  Fundamental forces of nature 
#  Evidence for dark matter 

"  Why don’t black holes just devour galaxies? 
"  Mergers of galaxies and black holes 



Dark Matter and Dark Energy 

!  What exactly is dark matter? (CV) 
!  How do we measure a galaxy's "dark matter halo"? (PR) 
!  What is the composition of dark matter? What is dark matter 

made up of, and why can’t it radiate? (CC) 
!  It's both amazing and humbling that the massiveness of the 

Universe that we can envision is only a small percentage of the 
true amount of matter and energy that it really contains. (YC) 

!  I was unaware of the fact that dark matter made up most of the 
early universe and “defined” where galaxies were to be created.  
Does that mean there is dark matter in current day stars?  (BF) 

!  Is dark matter similar to that of matter here on earth and can it 
be formed on earth or doing any kind of experiment be created 
beyond the hypothetical scope that it exists? (SH) 

!  I would love to know more about dark energy and dark matter. 
They make up the massive majority of what the Universe is 
comprised of, and yet we have very little knowledge about what 
they actually are. (KL) 
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Why can’t BHs devour whole 
galaxies? 
!  Can it be argued that a spiral galaxy is actually an accretion 

disk around this super-massive black hole? (ZB) 
!  Since the binding energy of the black hole is less than the 

energy of building the black hole, would everything in a galaxy 
eventually fall into the black hole in its center, or would the 
expansion of the universe be enough to prevent that?  (EZ) 

!  Is it possible for a galaxy to be swallowed by the black hole in 
its center. Are all objects in the galaxy slowly moving towards 
the center that in a very very long time everything would be 
swallowed by the black hole in the middle? (AV)  

!  What is in the center of galaxies that DONT have blackholes in 
the center of them? Also if blackholes are at the center of 
most galaxies then will they eventually eat up all the matter in 
the galaxy and if they do how long does it usually take?  (IH) 
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Artist’s impression of our Galaxy – a huge disk of 100 billion 
stars.  The solar system is 25,000 light years  



Merging galaxies and BHs 

!  I found the discussion of galaxies merging along with their central 
black holes to be particularly interesting. (YC) 

!  They also talk about merging blackholes. How would this work?  (HY) 
!  For black holes that form binaries, what factors determine their 

merger to form a supermassive black hole? (CB) 
!  I wonder if there are any Binary Galaxies the same way there are 

Binary Star systems. Would it be possible for two Super massive black 
holes to orbit around each other and then have a Galaxy orbit around 
that, meaning their center of mass is not inside either black hole but 
between them. And the Galaxy orbits around that.  (JA) 

!  On question I had after reading the article was what could possibly 
happen if two supermassive black holes merged together.  (DC) 

!  How are galaxies affected when they merge (as is believed to happen 
for super massive black holes to exist)? Do they lose their stars or any 
material present when they were their own galaxy? (EG) 







Motion of black holes leaves a “wake” of stars and gas in 
their trail… the gravitational tug of this wake on the black 
hole then removes energy and angular momentum from 
blackhole orbit (dynamical friction) 








