THE SPECTROSCOPIC BINARY ¥ 2 VELORUM
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¥2 Velorum is the brightest binary system with a Wolf-Ravet compo-
nent;it has been classified as a 09I+WC8 pair (Conti and Smith 1972).
The orbital elements of this system were determined earlier by Ganesh
and Bappu (1967) from spectrograms of 125 R/mm dispersion,on the basis
of the radial velocities from CIII-IV A4652 R emission for the WC com-
ponent ,andon the radial velocities from H absorption only,for the O
star.

In this paper we report on the preliminary results from a new
spectrographic investigation of the ¥*2 Velorum system,based primarily
on a large number of 42 R/mm spectrograms secured by one of us (J.S.)at
the Cdrdoba Observatory ,Argentina,in the interval 1948-1962.A few addi-
tional coudé spectra were obtained by V.S.N. at the Cerro Tololo Inter-
American Observatory ,Chile,between 1971-1977.In addition we have used
76 o0l1d objective prism spectrograms obtained by C.D.Perrine between Ja-
nuary and July,1919,at the C8rdoba Observatory,Argentina,in order to
improve the value of the orbital period.

All suitable absorption and emission lines on our spectrograms
were measured for radial velocity by V.S.N.with the Grant engine at the
Cerro Tololo Inter-American Observatory.
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We have then derived a new orbital solution for the ¥*2 Vel system.
The radial velocities of the O star were derived from the measurement
of a number of absorption lines,about 13 per plate.The radial velocities
from the emission features show a large scatter,and those from CIV and
CIII were preliminarily used only to derive the semiamplitude of the
velocity curve of the WC8 component .Thus we obtained the following pre-
liminary orbital parameters,namely,

P = 78.5002 t 0.0001 days
¥ = +12 t km/s
- t
Kog = 68 2 km/s
ch = 130 t10 km/s
e= 0.0 fo.01
w = 256° t 30
s 3. _ +
M0931n31 = 32 . 6 o
MWCSIn i= 17 -2 o

The radial velocities from the absorption lines and of the C emis-
sions are plotted in Figure 1,where the dashed line represents the above
1isted orbital solution.It is clear that an orbital solution based on
the velocities from the C emissions only,would suggest a smaller ec-
centricity and further analysis will be carried out so as to understand
such a behaviour.
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Figure 1. Velocitv curve of ¥2 Velorum.
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The minimum masses that correspond to our orbital parameters have
a very different ratio than the one derived earlier by Ganesh and Bappu
(1967).If we adopt the value of i suggested by Moffat's (1977) photo-
metric investigation,namely 70°,the masses of the components turn out
to be M., = 38 M_ and Mw = 20 M _,respectively.It is worth pointing out
the large value $hat we gave derfved for the mass of the WC star,as
compared with the usually accepted value for Wolf-Pavet objects ,namelyv
10 My,clearly an unappropriate extrapolation from the results in the
case of the WN+O system V uLuy ‘Cygni.

In regard to the violet-shifted absorptions that flank the emission
lines,they follow the orbital motion of the WC component.The mean ra-
dial velocities of these absorptions are correlated with the excitation
potential of the upper level of the corresponding line,as shown in Fi-
gure 2.A correlation with increasingly negative radial velocity with
decreasing excitation potential is generally interpreted as an outwards
accelerated velocity field in the stellar atmosphere.That this should
be true in the WC8 component of ¥ 2 Vel agrees with what we know about
the velocity gradients in other Wolf-Rayet atmospheres (e.g.Kuhi 1972;
Seggewiss 1975:Niemeld 1975).
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TFigure 2. Radial velocities of the violet shifted absorptions
in function of the excitation potential of the upper level of
the corresponding line.
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