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What are Wolf-Rayet Stars?

●evolved (composition)
●hot stars (> 10,000 K)
●with emission lines and 
●fast stellar wind outflow (several 1000 km/s)

Two Types:
1)Evolved stages of massive stars
2)Central stars of planetary nebulae (CSPN)

Massive WR stars have huge mass loss rates and 
optically thick winds
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Evolution Scenarios single stars (modified by rapid rotation):
∼75 MꙨ:
O → WN(H − rich) → LBV → WN(H − poor) → WC → SN Ic, 

∼40–75 MꙨ:
O → LBV → WN(H − poor) → WC → SN Ic

25–40 MꙨ: 
O → LBV/RSG → WN(H − poor) → SN Ib.

Binary stars: (today believed to possibly be the dominant source) 
Striping of envelope, He-rich star or core remains 

Type and Origin of massive WR Stars

Types 
●WN – He-rich and N rich
   - WNL – H is present
   - WNE – H is not present
●WC – H-free, C-rich He composition (O<C)
●WO – H-free, O-rich composition (O>C), He may be present

(Crowther 2007)



  

WR Star 
classification 
criteria

(Doom 1987)

(Crowther 2007)
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(Doom 1987)

A binary evolution 
scenario with WR 
stars

WR104

(Danchi, Monnier, Tuthill) 



  

Observed 
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(Crowther 2007)



  

Final Fate of Wolf-Rayet Stars

Supernova
●WNL – Type II supernova?
●WNE – Type Ib supernova  
●WC / WO – Type Ic supernova
●Gamma-ray burst (GRB) – if enough rotation
●Hypernova (failed GRB or off-axis)
●Just collapse / faint red transient
●PN (CSPN)

Remnant
●Neutron star
●Black hole
●White Dwarf (CSPN), binary interaction


