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Wolf-Rayet (WR) stars are believed to represent the progenitors 
of a subset of type Ib/c core-collapse supernovae (ccSNe)
(Woosley & Janka, 2005), but a direct observational link is yet 
to be established. Our group are conducting ground- (VLT, 
Gemini) and space-based (HST) imaging and spectroscopic 
surveys of nearby star-forming spiral galaxies to identify WR 
stars, i.e. the progenitors of future type Ib/c supernova. 

Abstract
  Archival narrow band HeII (λc= 
4686Å) + continuum (λc= 5100Å) 
imaging of NGC 7793 allows 
regions of HeII excess to be 
identified from a continuum 
subtracted image. 

  The excess emission indicates 
the presence of WR stars which is 
to be confirmed from follow-up 
spectroscopy.

  We also obtain additional broad-
band imaging in B & V filters.

  DAOPHOT is used to obtain 
magnitudes for our WR 
candidates.

VLT/FORS archival data of NGC 7793 (1.5 x 
0.5kpc, d~3.9Mpc, Karachentsev et al. 
2003). Circles identify regions of HeII excess 
(candidate WR stars) in the three images.

If WR stars are the progenitors of type Ib/c SNe then how do we 
identify them? WR stars exhibit a unique broad-line emission 
spectrum so they are easily distinguished from other blue stars 
(OB).

WR emission spectra is dominated by HeII(4686) for WN 
(nitrogen rich) and by CIII(4650) & CIV(5808) for WC (carbon 
rich) stars.

VLT/FORS multi-object spectroscopy (MOS) of  
NGC 7793 showing a WN star (bottom), WC star 
(middle) & WC+WN (top).

Spatial resolution of ground-based telescopes limited by seeing

Comparison of HeII(4686) VLT/FORS (left) and F435W ACS/
WFC (right) images. Black crosses mark the peak of the HeII 
excess, whilst arrows locate the corresponding source.
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Stars with initial mass > 8M are thought to end their lives as 
ccSN. The ccSN rate, υccSN is related to SFR.

  SFR(Myr-1) = 49υccSN(yr-1)

For our 11 galaxies ∑SFR ~50Myr-1  30% of ccSNe are type Ib/→
c (Smartt et al. 2009)   assume detection rate of 50%  → →
upper limit of υSN(Ib/c) ~ 1 every 7 years.

Historically 26 SNe have been detected in our 11 galaxies over 
the past 100 years (Thöne et al. 2009),  20% of all SNe are →
type Ib/c  lower limit of → υSN(Ib/c) = 1 every 20 years. 

We expect at least one type Ib/c supernova to be 
detected within our sample of galaxies within 7-20 
years, resulting in the unambiguous identification of its 
progenitor.
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Ideal properties:

 Distance between 2-10Mpc  to avoid crowding issues

 Face-on orientation  so disk is visible

 High star-formation rate (SFR)  high ccSN rate

 Metallicity (log [O/H]) from LMC to super-solar

Example: NGC 7793 at 3.9Mpc
 Seeing = 0.8’’  resolve objects of ~16pc
 Space-based image, HST  resolve objects of ~2pc

Position of peak of HeII excess will be used to tie down WR 
star in better-resolved HST images!

Narrow-band imaging

Continuum (λc = 5100 Å)

HeII (λc = 4686 Å)

HeII – Continuum

Spectral properties of WR stars

Narrow-band filters are placed on the emission 
line and off the line to sample the continuum 
(Schild et al. 2003)

Archival images with 
our survey fields 
overlayed.
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