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Neutron Stars

end point of evolution of (some) massive stars

remain after supernova

masses are ∼ 1.2 . . . 2M¯, radii around 10 km

maximum mass determined by uncertain neutron star and
nuclear equation of state

minimum mass determined by stellar evolution

rotating neutron stars with magnetic fields appear as pulsars
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Neutron Star Mass Determination in Binaries

assume system with two stars of
masses M1 and M2,
velocities v1 and v2,
distances from center of mass a1 and a2

doppler shift due to orbital motion
if seen at inclination angle i is

v1 =
2π

P
a1 sin i

mass function

f (M1, M2, i) =
(M2 sin i)3

(M1 + M2)
2

=
P v1

2πG
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Pulsars

moment of interia

I =
8π

3

∫ R

0
r2 ρ(r) dr

dipol radiation

L ∼ 1

6c3
B2 R6 Ω4

spindown

L = − d

dt

(
1

2
IΩ2

)

Stars and Stellar Evolution - Fall 2008 - Alexander Heger Lecture 38: Neutron Stars & Pulsars



Recap
Neutron Stars

Neutron Star Structure
Pulsars

Pulsar - Magnets

Stars and Stellar Evolution - Fall 2008 - Alexander Heger Lecture 38: Neutron Stars & Pulsars



Recap
Neutron Stars

Neutron Star Structure
Pulsars

Pulsar - Magnetosphere

Stars and Stellar Evolution - Fall 2008 - Alexander Heger Lecture 38: Neutron Stars & Pulsars



Recap
Neutron Stars

Neutron Star Structure
Pulsars

Pulsars in the Galaxy

Stars and Stellar Evolution - Fall 2008 - Alexander Heger Lecture 38: Neutron Stars & Pulsars



Recap
Neutron Stars

Neutron Star Structure
Pulsars
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Pulsar Pulse and Polarization
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Pulsar Glitches

Change in rotation rate

∆Ω

Ω
∼ 10−6

change in spin-down rate

∆Ω̇

Ω̇
∼ 10−2
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