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S  WR stars are He-burning descendants of massive (> 25 
M¤) O stars (although some can still be on Main 
Sequence). We still have a lot to learn on the evolution 
of massive stars 

S  Fast rotating WR stars have been identified as 
Gamma-Ray Burster progenitor candidates  

S  But do WR stars rotate fast? Evolution models predict 
that when the strong dense WR wind turns on, a large 
fraction of the angular momentum is lost 

S  So fast rotating WR stars must be young WR stars 



S  How does one find young WR stars? 

S  Ejected nebula should dissipate after 80,000 years (van 
Marle et al. 2005), so WR stars that have an ejecta  
nebula must be young! 

S  Vink et al. (2010) find a strong correlation between the 
presence of an ejecta nebula and WR stars showing 
line de-polarization   

S  What is line de-polarization? 



☀ Free electrons in WR winds 
scatter light generating linear 
polarization  

☀ If the distribution of electrons 
is spherically symmetric, all 
contributions cancel, yielding 
no net polarization 

☀ If  there is an asymmetry in 
the wind, there will be a net 
polarization in the continuum 

Polarisation by Thomson Scattering 
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Depolarization in 
spectral lines 

☀ The global asymmetry in the wind 
causes the continuum polarization by 
electron scattering 

☀ Recombination lines will not be 
polarized; scattering lines will be but 
much less than continuum as they 
are formed further out in the wind 
were in electron density is less 

☀ When polarized continuum is 
combined with un-polarized line flux, 
one has depolarisation of spectral 
lines 





S  A correlation between ejecta nebula and line de-polarization: 

Young WR star (still fast rotating)   çè asymmetric wind (fast rotation) 

Confirmed CIR!

Confirmed CIR!
Candidate CIR!

P Cygni blue-edge variability!
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S  WR6 (S308) : a prototype a=06h54m13.05s, b=-23o55’42.1’’ 



 

Dessart & Chesneau 02; 
Dessart et al. 04  

Corotating  Interaction  
Regions  (CIRs)	

Cranmer  &  Owocki  (1996)	

rotation 



 

☀  If the nebula was ejected 
while the star was rotating 
fast, the should be signs in the 
gas kinematics 

☀  It is an ideal project for Sitelle 
because we most likely need 
a spectrum al  over the 
nebula 



Arnal  &  Cappa  1996	



S  Ha+[OIII] 

S  It is a big nebula! About 40’x40’ 

S  Not necessary to mosaic but 
would be nice 



S  Has been observed in 
the early 80s by Chu et  
al. 82 with a Fabry Perot 
at about 20 positions 
(with a photomultiplier) 

S  Quite bright in [OIII]; 
about three times 
fainter in Ha	


S  Flux about 1015 ergs s-1 

cm-2 



 

S  What kind of velocity differences 
can we expect?  

S  Models of fast rotating winds: 

S  Quite a bif difference in wind 
velocity between pole and 
equator for B stars 

S  Will be a somewhat smaller 
difference for much denser WR 
winds 

Model  by  S.  Cranmer	



S  Would need quite a high 
resolution. FP data have 
a resolution of R=20000 

S  Component at +25 km/s 
is due to a larger 
structure; the other one 
due to the expanding 
nebula at 60 km/s. 



Summary of requirements 


