Neutron stars

Compress matter to very high density:

Neutron stars

Balance of forces:
* gravity
* gradi
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Neutron stars

Quite “close” to being a
black hole

Newtonian estim

Neutron stars

2/19/13



2/19/13

Neutron stars Expect light from the
surface to be strongly
redshifted

Effect is hard

Neutron stars

Matter falling in is:
/ccelerated tov




2/19/13

Neutron stars

Idea: neutron stars might be formed in supernova
explosions — proposed by Walter Baade
Fritz Zwicky (1934)

Massive stars are less
Neutron stars common than low mass

8 Solar masses stars

Need a mass of ab



Neutron Star RX J185635-3754 HST ¢ WFPC2

NASA and F. Walter (State University of New York at Stony Brook) * STScl-PRC00-35

Young neutron stars are hot: radiate X-rays and
can be seen in the optical if they are very close

But first discovered via pulsed radio emission

Jocelyn Bell (1967)...
completely unexpected
discovery

Pulsars
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Young pulsars are associated with supernova
remnants — here the Crab Nebula

Crab pulses 30 times per second

Suppose due to rotation

Imagine a white dwarf, radius 10,000 km, spinning
that fast

Circumference: 27 x 10,000 km
= 63,000 km

\_/ Rotation speed = 30 x 63,000 km st
= 1,890,000 km s!

Greater than speed of light: can’t be a white dwarf
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Maximum mass of a neutron star is not known

* limited in the same way as Chandrasekhar
limit for white dwarfs
* neutron degeneracy pressure won’t hold up
r if neutrons become relativisti
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Maximum mass of a neutron star is not known
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