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Abstract
・The WN3/O3 Wolf–Rayet (WR) stars were discovered as part of WRs survey 

in the Magellanic Clouds.
・Their place in the evolution of massive stars remains unclear.
・Although these are not WN3+O3V binaries, they could still harbor unseen

companions.
à multiyear radial velocity study of 6 known WN3/O3s over 3–5 yr period.
à no evidence of statistically significant radial velocity variations
à short-lived stage in the evolution of massive stars

Observation
l Spectroscopic observation

・ Las Campanas Magellan Echellette (MagE) spectrograph
w/ Clay & Baade 6.5 m Magellan telescope

：1” slit
：R~4100 = 73km/s
à measurement of radial velocity

emission-line from WN3 star
(strong NV, but no NIV)

+ 
absorption-line from O3 star
(Balmer + HeII, but no HeI)

Spectra of WN3/O3
（Massey+2017）

Evaluation
l Radial velocity

・ cross-correlation techniques using emission / absorption lines 
: NV : λ4946
: NV + HeII : λ4946
: Hδ / HeII : λ4100
: Nγ / HeII : λ4339

multi observation

Cross pair of radial 
velocity for each line

Cross pair of radial 
velocity for each line



• Mass of main star ~ 14M◉
• Period of binary system
• Orbital inclination of binary system
• Eccentricity
• K = 10 km/s

à mass of companion

à ~2M for 100days
à ~1M for 10days

à Not O stars

Summary and Discussion
・ no evidence of radial velocity variations

：Any binary motion would have to have an orbital semi-amplitude of K < 10 km/s to remain undetected in data.
：the mass of any unseen companion would likely be less than 2M◉ for periods of 100 days or less, and less than 1M◉

for periods of 10 days or less.
・ compact companion of solar mass ? 

→ The formation time for a solar-mass star is many times the age of a WR star
→ T Tauri ?

・ lack of X-ray emissions
→ the possibility of a neutron star companion in a wide orbit.

・ non-binary WRs may have been stripped by companions that have since merged.
→ no rapid rotation
→ rotation rates are 120–150 km/s (=typical of normal O-type dwarfs)

・ the companions in most of the known WR systems are luminous O-type stars
→ Such a companion would dominate the spectral energy distribution, swamping intrinsic absorption from the WN3/O3

component.

no companion & short-lived transitional phase in the evolution of massive stars
：still hydrogen exist & mass-loss rate is low

à look for other examples of this new class of WRs       今後、もっと観測しましょう


