
Evolu&on	  of	  massive	  stars	  	  
(~8-‐150	  M_sun)	  

•  High	  luminosity	  –	  nuclear	  reac&ons	  go	  fast,	  so	  
life&mes	  short	  

•  Stellar	  cores	  (with	  nuclear	  reac&ons)	  are	  now	  
convec&ve,	  outer	  regions	  radia&ve	  

•  First	  stages	  of	  evolu&on:	  CNO	  burning	  of	  H	  to	  
He	  

•  He	  burning	  starts	  without	  flash	  (core	  is	  not	  
degenerate)	  







Later	  stages	  of	  nucleosynthesis	  

•  Carbon	  burning	  core,	  He	  burning	  shell,	  H	  
burning	  shell	  	  

•  At	  this	  stage	  the	  star	  is	  in	  the	  red-‐giant	  region	  
of	  the	  HR	  diagram	  



Energy	  loss	  via	  neutrinos:	  	  
speeds	  up	  evolu&on	  
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More	  nucleosynthesis	  
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Why	  stop	  at	  Fe?	  
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