Black Holes and Dark Matter

Comparison of Black Holes and Dark Matter

1) We can’t see dark matter and we can’t see black holes.

a) How do we know that dark matter is not made of black holes?

b) Dark matter and black holes are ‘invisible’ for different reasons. What are they?  

c) How can each type of matter be detected?

d) When was each of these hidden masses first predicted and observed?

Stellar Black Holes
2) Stellar black holes are the remains of a single large star after a supernova explosion. The first and still strongest candidate of a stellar black hole is Cygnus X-1. It has a blue giant orbiting it 3 x 1010 m away at speeds of 4 hundred km/s. 

a) How big is the central mass? 

b) How does it compare to our sun’s mass of 2 x 1030 kg? 

c) How does this orbit compare to our solar system? 

d) Where is the event horizon for a black hole this size? 

e) How does the event horizon compare to the solar system? 

f) How do astrophysicists know that this is a black hole? 

g) Why isn’t the Blue Giant pulled into the black hole? 

h) Why are bits of the atmosphere of the Blue Giant being pulled into the Black Hole? 

Supermassive Black Holes
3) Supermassive black holes have been found near the centre of every galaxy that has been studied. They are made of millions of suns and are not formed in one event like a stellar mass black hole, but grow over time as mass falls into them. Near the centre of our galaxy, there are stars that are orbiting very quickly. One star, SO-2, can be seen moving at 5 million m/s when it is 1.8 x 1013 m from the centre. 

a) Calculate what mass is within the orbit. 

b) How does it compare to our sun’s mass of 2 x 1030 kg? 

c) How does this orbit compare to our solar system? 

d) Where is the event horizon for a black hole this size? 

e) How does the event horizon compare to the solar system? 

f) How do astrophysicists know that this is a black hole? 

g) Why isn’t SO-2 pulled into the black hole? 

h) Why aren’t bits of the atmosphere of SO-2 being pulled into the Black Hole? 

Solar System Data

	Object
	Sun
	Merc
	Venus
	Earth
	Mars
	Jupit
	Saturn
	Uran
	Nept
	Pluto
	Eris

	radius(m)
	109
	106
	107
	107
	107
	108
	108
	107
	107
	106
	106

	orbit (m)
	
	1011
	1011
	1011
	1011
	1012
	1012
	1012
	1012
	1013
	1013


