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Spectroptiotometric observations of y' Velorurn 
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Abstract. The spcctrophotometric ob\er~atrona of the (WC 8 + 09 1) 
spectroscopic binary y2 Vel are reported The emlsslon line flux measurements 

' 0 1  the C I I I  I~nc at 5696 A s h o w  phase-dependant variation he fluxes of llerl 
at 4686 I\ and C I I I  C.I\ at 4650 a also show \iinatlonr on smaller scale. The 
poss~blt. ~mplrcatlon\ on  the llne e~nittrng regrons are drscussed 

K r , .  \vo~c/.s : Wolf Kayct stars -?' Vel 

I .  Introduction 

y' Vel, the bnghtest among the WR stars, IS a spectroscop~c blnary ( W C  8 + 09 I )  with 
a n  orb~tal  per~od of 78.5 d (Cianesh & Bappu 1968). Recent radial veloclty measurements 
by Nlemela & Sahade (1980) have revlsed the period to be 78.5002 d. Spectroscopic and 
photometr~c variations of smaller periods have been reported by Rajamohan (1972). 
Moffat (1977) and Haefner rr a/. (1977). The possibility of a neutron star component 
making ~t a tr~ple system was proposed and elim~nated (Jaffers et a/. 1985; Moffat er al. 
1986). 

The spectroscopic observat~ons were obtained with the slngle channel spectrum 
scanner at the 102 cm telescope of Varnu Bappu Observatory. A 600 llnes mm-' gratrng 
bla7ed at 7600 A was used in the second order to get a resolut~on of 10 A. The region 
covered was 4500 to 6000 A, 5 Pup, 27 CMa, y Gem and 7 CMa were used as 
comparison stars. 

The emission line fluxes were measured for, the strong 4650 A, 5696 A, and 4686 A 
emission lines. The variation of the monochromatic magnitudes also could be obtained 
comparing it with 27 CMa a t  5000 A. The measured fluxes are shown In figure 1 and the 
I I I ; \ ) ~ I I ~ I I I ~ ~ ~ * \  in figure 2. The phases are calculated with J D  2445768.96 as phase 0.0, 
corresponding to WR passing in front (Moffat ef al. 1986). 

All the emlsslon line fluxes show general intrlnslc scatter. A small decrease in flux at 
phase -0.5 is noticeable : There is no ~.or-~c\pt)l~tling decrease in the continuum. 

The variation of magn~tude in figure 2 also shows intrinsic scatter, except on two 
occasions when there is a sharp decrease of about 0.02 mag. Any short penod variation 
may be responsible for this. One of the p t ) s r ~ h ~ l ~ ~ ~ r ~ \  is 0.93 d,  which is of the order of the 
period reported after a continuous 36 hr  run from Antarctica (Taylor 1988). 

*Prese t~r  Ariclrrss B. S.  Shylaja, Physlcal Research Laboratory, Ahmedabad 380 009. 



Figure 2. The vartatlon of monochromatic mayn~tudes ot Vel (dots) and y Gem (crosses) at SOW A 
relat~ve to 27CMa. 
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Figure 1. The bdrldtlon of the f lu? of the ernis51on I~ne, at 46~6A. 4650 A and .5696 A 
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y2 Vel 1s the only W R  for which lnterferometric measurements are available (Brown 
et al. 1970). Thls shows that the 4650 A emission region is larger in slze (compared to the 
continuum emitting region) and is comparable to orbital dimensions (0.25 a, where a I S  

the separation). Thus the extended atmospheric structure 1s large enough to show 
atmospheric eclipses as in the case of MD 152270 (Shylaja 1988). 

The type of stratification present in these atmospheres puts higher excitation lines 
closer to the photosphere. Thus C ~v llnes are expected to show pronounced ecl~pse 
effects compared to C 111. From figure 1 we see that all the emission lines show eclipse 
effects, although the angle of inclination is not favourable. The difference between 5696 A 
(CIII) and 4650 A is not apparent because the latter is a blend of CIII and CIV. 

The violet wing of the He 11 line at 4686 A is distorted by the strong 4650 A feature. 
Further, the 0 star can contribute to the total flux, whether :n absorption or emission. 
The lower ionization potential puts their formation in the outer regions of the envelope 
and therefore the extent of tidal distortion also is more. Thus there are many 
contributors to the line and this explains the scatter. The He I hnes (not observed here) 
are likely to show more scatter since they are formed in the outermost reglons 

Moffat (1977) observed a marginal decrease in l~ne  emlssion at a phase 
c o ~ r c \ p o ~ i d i ~ ~ g  to the passage of W R  in front. This is defined as 0.5 In his paper, whereas 
here the same phase is defined as 0.0. The suggested causes of the dip are ( I )  graz~ng 
occultation of the gas ,trc;iminp through the inner Lagrangian point and (i i )  the tidal 
distortion of WR envelope by the 0 companion. These two factors can cause decrease In 
flux at both phases 0.0 and 0.5. However, the absence of the dip at phase 0.0 IS not 
confirmed because our observations do not cover this phase (passage of W R  In front) 
extensively. Further the photometric measurements of Moffat (1977) Itself can be taken 
to represent the decrease at this phase. Both put together imply that there is a decrease in 
line emission at phases 0.0 and 0.5. The distribution of line emitting material becomes 
asymmetric because of the tidal distortion. A concentration towards the inner LagrangIan 
point causes a decrease in observed flux even when there is a grazing occultation. 

In spite of its apparent brightness, the variability of line emissions, the blends and 
short scale variability of magnitude prevent a good model f ~ t  for the system. Narrow- 
band photometry of blend free emission lines and the orbital parameters thus derived can 
throw light on this problem more efficiently. 
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