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Wolf-Rayet (WR) stars: A recap
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Formation of H-deficient WR stars

Mass-transfer in binaries
(e.g. Paczynski+ 73, Smith+ 2011) 

As single stars 
(Conti + 1975...)

~Z-independent...N ~ Mdot ~ Z...
Vink+ 2000,Crowther+ 2006, 
Hainich+ 2015....
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The SMC sample
Confirmed binaries 
(Foellmi + 2003)

Putatively single

Z ~ 1/10 Z
ʘ 

WO

Shortest 
period: 
~6d

Shortest 
period: 
~6d

HD5980: LBV
(WR + WR + O 
+ …?)

All the rest: WNs 
(e.g. Massey + 2014)

40% binaries!
(comparable to Galaxy)
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Spectral analysis (with PoWR)

L, T, Mdot, R, abundences…. 

Shenar+ 2016
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Results: comparison with M-L relations 

Orbital masses

     V.S. 

Mass-Luminosity 
relations

(Langer+89, 
Graefener+2001)

Shenar+ 2016
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Results: single-star evolution tracks 
Non-homogeneous evolution Homogeneous evolution

Homogeneous less 
consistent

Roche Lobe 
overflow occurs

Tracks not 
appropriate

Eldridge et al. 2010, 2012Shenar+ 2016



  14

Results: binary evolution tracks 

Shenar+ 2016
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Main conclusions:
● Chemically homogeneous tracks problematic 

-possible exceptions: AB5 (HD 5980) and AB8 (WO)

-Due to tital interaction?

● Roche-lobe overflow occured in majority of systems

● YET: primaries would become WR stars anyway!

→ 
● What's up with the binary formation channel?

- Observational bias? (De Mink 2014) 

- Errors in evolutionary models? 
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Challenge: light ratiosChallenge: light ratios
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Challenge: light ratios
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Formation of WR stars

Mass-transfer in binaries
(e.g. Paczynski+ 73) 

As single stars 
(Conti scenario)

~Z-independent...N ~ Mdot ~ 1/Z...

Bartzakos+ 2002

Hainich+ 2015

Vink+ 2000,
Crowther+ 2006...
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Sources

http://www.antonine-education.co.uk/Image_library/Physics_5_Options/Astrophysics/binary_3.JPG

http://cdn.phys.org/newman/gfx/news/hires/2015/1-rockyplanets.jpg

http://www.universetoday.com/wp-content/uploads/2014/02/Eta_Car.jpg

https://astrobites.org/wp-content/uploads/2014/11/fig1.png

http://astronomy.swin.edu.au/cms/cpg15x/albums/userpics/rochelobeoverflow1.jpg

https://upload.wikimedia.org/wikipedia/commons/c/c6/M1-67_%26_WR124.png

https://upload.wikimedia.org/wikipedia/commons/f/f6/Zeta_Puppis.png

http://blog.smu.edu/research/files/2014/08/eso1311a.jpg

https://metrouk2.files.wordpress.com/2015/10/kissystars.jpg?
w=748&h=467&crop=1

http://www.antonine-education.co.uk/Image_library/Physics_5_Options/Astrophysics/binary_3.JPG
http://cdn.phys.org/newman/gfx/news/hires/2015/1-rockyplanets.jpg
http://www.universetoday.com/wp-content/uploads/2014/02/Eta_Car.jpg
https://astrobites.org/wp-content/uploads/2014/11/fig1.png
http://astronomy.swin.edu.au/cms/cpg15x/albums/userpics/rochelobeoverflow1.jpg
https://upload.wikimedia.org/wikipedia/commons/c/c6/M1-67_%26_WR124.png
https://upload.wikimedia.org/wikipedia/commons/f/f6/Zeta_Puppis.png
http://blog.smu.edu/research/files/2014/08/eso1311a.jpg
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