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Pre-­‐main	
  sequence	
  core	
  evolu)on	
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Low	
  mass	
  YSOs	
  (<2Msun)	
  

•  Class	
  0	
  –	
  cloud	
  cores	
  just	
  beginning	
  core	
  
collapse	
  

•  Class	
  I	
  –	
  embedded	
  star,	
  infalling	
  envelope	
  
•  Class	
  II	
  –	
  no	
  envelope,	
  just	
  disk	
  accre)on	
  
(Classical	
  T	
  Tauri)	
  

•  Class	
  III	
  –	
  no	
  accre)on,	
  s)ll	
  pre-­‐main	
  sequence	
  
(weak-­‐line	
  T	
  Tauri)	
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Intermediate-­‐Mass	
  YSOs	
  

•  2	
  –	
  10	
  Msun	
  

•  Class	
  II/III	
  =	
  Herbig	
  Ae	
  or	
  Herbig	
  Be	
  objects	
  
•  Basically	
  scaled-­‐up	
  T	
  Tauri	
  objects,	
  but	
  hoWer	
  
and	
  brighter	
  

•  Dis)nct	
  from	
  Classical	
  Ae/Be	
  stars,	
  which	
  are	
  
evolved	
  stars	
  

•  O	
  stars	
  evolve	
  too	
  quickly	
  for	
  a	
  YSO	
  stage	
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YSOs	
  detected	
  by	
  IR	
  excess	
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Accre)on	
  detected	
  by	
  UV	
  excess	
  

•  Material	
  accre)ng	
  onto	
  a	
  star	
  is	
  shock-­‐heated	
  
to	
  high	
  temperatures	
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Pre-­‐main	
  sequence	
  evolu)on	
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Disks	
  Detected	
  from	
  IR	
  excess	
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Star	
  Forma)on	
  Regions	
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Class	
  0	
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Class	
  I	
  

•  HH	
  =	
  Herbig-­‐
Haro	
  objects	
  

•  Clumps	
  of	
  
material	
  
ejected	
  from	
  
ou\low	
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Class	
  II-­‐	
  
Protoplanetary	
  

Disks	
  



Debris	
  Disks	
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Epsilon	
  Eridani	
  

Fomalhaut	
  

Beta	
  Pictoris	
  



Proper)es	
  of	
  PMS	
  stars	
  

•  Energy	
  source	
  is	
  mostly	
  gravita)onal	
  
•  May	
  have	
  deuterium	
  or	
  lithium	
  burning	
  
– D	
  +	
  H	
  -­‐>	
  3He	
  
–  7Li	
  +	
  H	
  -­‐>	
  4He	
  +	
  4He	
  

•  Fully	
  convec)ve	
  –	
  well-­‐mixed	
  composi)on	
  
•  Highly	
  variable:	
  accre)on,	
  winds,	
  ou\lows	
  
•  Fast	
  spin	
  rates	
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Disk	
  Life)mes	
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1-­‐10	
  Myr	
  
average	
  
life)me	
  


