
Chapter 13

Neutron Stars & Black Holes



Remember: Two Types of Supernovae

Â Type I ïonly occurs in heavy low-mass 
stars (rare)

Â Also known as Carbon Detonation

Â Type II ïOccurs in ALL high mass stars

Â Also known as Core-Collapse



Where does it all go?

Â Astronomers believe that Type I 
supernovae leave nothing behind

ÂA starôs entire mass is spread into space as 
a result of the explosion



Type II

ÂAs a high mass star ñdies,ò it collapses 
onto itself until neutrons come into 
contact with each other

ÂThis creates the ñbounceò the ignites the 
Core Collapse Supernova



The leftovers

Â The core of a high-mass star seems to 
be protected from the shockwave of the 
explosion

Â The remnant that is left is what we call a 
Neutron Star



Logical naming

Â Neutron stars are just that ïa big ball 
of neutrons

Â Typically only 20 km across, roughly the 
size of an average city

Â But the mass of a neutron star is greater 
than that of the Sun





It doesnôt mean theyôre stupid

Â This means that neutron stars are 
extremely dense

Â Possibly a billion times more dense than a 
white dwarf

Â A spoonful of a neutron star would weigh 
over 100,000,000 tons (one mountain)



Two other properties

Neutron stars:

1. Spin very fast

Â This comes from the Conservation of 
Angular Momentum

2. Have very strong magnetic fields

Â Spinning charged particles create 
magnetic fields



Pulsars
Â In 1967, a grad student observed rapid 

pulses of radio wave radiation coming 
from localized points in space

Â Today we call these pulsars, and they 
are created by neutron stars



Whatôs going on

Â The poles of a magnetic field give a lot 
of energy to the charged particles in it

Â These particles can then be accelerated 
fast enough to be spit out away from the 
neutron star

Â Each pole (north & south) creates a 
conical beam of radiation shooting 
radiation into space




