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Death of large stars
Agenda
Supernova Ia
Death of high mass 
stars:
Neutron stars
Pulsars
Video: neutron stars and 
black holes
Black holes

Mass Exchange between Close Binary Stars

May result in Super nova type Ia

Sirius and 
White Dwarf
Sirius B, a white 
dwarf, at the five 
o’clock position

Both are hot 
blackbodies and 
strong emitters of X 
rays

Nova Herculis
1934

Shortly after peak 
brightness as a 
magnitude –3 star.

Two months later, 
magnitude +12.

Structure of 
an Old High-

Mass Star

Supernovae Proceed Irregularly

An X-ray picture 
of Cassiopeia A 
taken by Chandra

Radio image 
produced by the 
Very Large Array 
(VLA)

Supernova 
Light Curves

PSR 0329+54

Recording a 
Pulsar
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Crab Nebula 
and Pulsar
T= 0.033 
seconds.

Structure of neutron stars
quake?

The Speed of Light Is Constant

As seen from the ground

As seen from the car

The faster an object 
moves, the shorter it
becomes in its direction of 
motion as observed by 
someone not moving with 
the object.

Curved Spacetime

In the absence of 
any matter in the 
spacetime, straight 
lines are straight.

In the presence of 
matter, spacetime 
curves.

This pulls the two 
masses toward 
each other.

Schwarzschild 
(Non-rotating), 
Kerr (Rotating) 

Black Hole
Rsch = 3M(in Msun)

Evaporation of a Black Hole

Because the gravitational energy used to create the particles 
came from the black hole, the hole loses mass and shrinks, 
eventually evaporating completely.


