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Liquid ocean  ~10 m 
Gaseous atmosphere ~1 m 

Neutron Star 
Typical mass: 1.4 solar masses 
Typical total radius: 10 km 

Saturation density ρ0 ~ 3x1014 g/cm3 
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For inner crust: composition “beyond neutron drip” à mix of neutrons and nuclei 
Drip density: ~4 x 1011 g/cm3 



4 

An isolated neutron star seen with HST: 

Its estimated that there are ~100’s of millions of neutron stars in our Galaxy 
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Supernova remants – neutron stars 

SN remnant Puppis A (Rosat) 

Neutron star 
kicked out 
with ~600 mi/s 
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http://www.bigear.org/vol1no1/burnell.htm 
http://www.aip.org/history/mod/pulsar/pulsar1/01.html 

Anthony Hewish won the Nobel Prize in 1974 

Grad student Jocelyn Bell: Discovery of Pulsars 
(Cambridge, England) 
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Some interesting lessons learned 

•  Always look at the raw data 
•  Followup on everything you don’t understand 
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•  Never (blindly) believe your advisor 
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?	
  
Quarks?	
  
Mesons?	
  

Neutron	
  star:	
  
Typical	
  mass:	
  1.4	
  solar	
  masses	
  
Demorest	
  et	
  al.	
  2012:	
  1.97	
  +-­‐	
  0.04	
  solar	
  masses	
  
What	
  is	
  maximum	
  ???	
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Quiescent Low Mass X-ray Binary  
(here KS1731-260) 

“Black body like” spectra 

Stefan;s Law: 

Measure L (distance) 
Teff from spectrum 
à Get R 



16 http://arxiv.org/pdf/1302.0023v1.pdf - Guillot et al. 2013 
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Chamel & Haensel 

Neutron star cooling 
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1.  Neutrons stream freely 
2.  Direct Urca cooling 
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Proton fraction for EOS with different neutron skin thicknesses in 208Pb 

PREX: 0.33 +0.16 -0.18 


