
Two-types of supernovae 

White dwarfs 

Neutron stars 

Black holes  









Another distance indicator:  White Dwarf 
(Type Ia) Supernovae in distant galaxies. 

L=4πD2 B 







Due to core 
collapse in  
stars with 
masses larger 
than 8 solar 
masses  



The supernova 
explosion that 
created the Crab was 
seen on about July 4, 
1054 AD.  
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Neutron stars 

discovered as  

pulsar 



pulsar 



  A fast rotating, 
magnetized 
neutron star. 

  Emit both strong 
radiation and 
high-energy 
particles. 

















 a singularity in space, from which nothing can escape, even light! 

The most interesting aspects of a black hole are not what it’s  
made of, but what effect is has on the space and time around it. 







Black hole is like a deep trap, once 
you are in, you can never get out 









What would a Black 
Hole look like? 







A photon will  
give up energy 
while climbing 
away from a mass.   

It is trading its  
own energy for 
gravitational  
potential energy. 



Question 

1)  A large radio telescope. 

2)  A large infrared telescope. 

3)  A large visible light telescope. 

4)  A large X-ray telescope. 

If your buddy were falling into a black hole, what 
kind of telescope would you need in order to see 
him/her wave goodbye as they crossed the event 
horizon?  









The tidal forces 
near a moderate 
sized black hole 
are lethal! 











Strobe light 

No gravitational field. 

1s 



Strobe light (according to the clock)  
1s 

Big gravitational field. 



Discussion Question 

1)  Your own time seems to run normally and your friend’s 
time seems to run faster and faster as you approach him. 

2)  Your own time seems to run slower and slower as you 
fall and your friend’s time seems to continue to run at 
the same slow rate. 

Your doomed friend remembers that he has a rocket that 
he can use to temporarily stop his descent into the black 
hole.  With visions of heroism in your head, you tie a rope 
to your waist and jump out of your spaceship to go and 
rescue him.  How does time appear (to you) to progress 
for you and your friend as you approach him?   


