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o   Neutrino pressure important! (usually, mean  free path is more than a light year of lead)
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Explosion 

•  As a result of the energy deposited by neutrinos (and  
rotation and magnetic fields?), a shock wave moves out  
through the star ejecting everything external to the neutron  
star. In some cases – quite massive stars – the ejection may be  
inefficient, and matter may fall back forming a black hole. 
In some cases the outgoing shock may never form. When  
successful about 1051erg is deposited in the ejecta giving  
them a speed of 1000’s of km/s. 
 

•  All of the elements present outside the compact remnant  
are ejected, contributing to Galactic nucleosynthesis. Additonal 
elements are created in the explosion itself. One 
important species, 56Ni, is created in the deepest layers 
to be ejected. This will later be important to the light curve 
as it decays to iron. 
 

•  The first optical indication that a supernova has happened is 
when the shock wave erupts from the surface. 
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Manhattan, meet neutron star
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Neutron star radius ~ 10 km



NEUTRON  STAR  ALMOST  A  BLACK   HOLE 

The Schwarzschild radius for a 1.4 solar mass 
black hole is 
 
 
 
or 4 km. Neutron stars are close to being black  
holes. Their escape speed is about 1/3 c and 
their binding energy is about 20%  mc2 
 

The average density of a neutron star, 3M/4pR3, 
is ~ 1015 g cm-3, greater than the density of an 
atomic nucleus 
 

R
S
=
2GM

c
2
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http://www.jb.man.ac.uk/~pulsar/Education/Sounds/sounds.html

http://www.jb.man.ac.uk/~pulsar/Education/Sounds/sounds.html
http://www.jb.man.ac.uk/~pulsar/Education/Sounds/sounds.html
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