Emission line profiles in RY Scuti: a massive binary in a pre-WR stage?*
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ABSTRACT. RY Scuti (HD 169515) is a massive 9t*mag eclipsing binary (Pors =
11.129) surrounded by a peculiar nebula. High resolution spectroscopic observations
in Ha, He I (A5876), [N II] (A\6548,6584), [A III] (A7136) and [S III] (AA9069,9532)
are presented. All emission lines show a complex profile with two main structures: a
sharp and strong red component and a very broad fainter complex blue one in which at
least three sub-components can be detected. We have analysed these profiles in order
to derive information on the velocity field in the nebula. Permitted and forbidden lines
show the same velocity field indicating a common line forming region. The presence of a
multi-structured blue component in all profiles gives evidence that velocity gradients are
present within the nebula. Systemic corrected expansion velocities of +30 and -45,-30,-9
Km/s are found for the red and the three blue components respectively. Weaker emission
structures, reflecting the same asymmetries of the strong emissions, are observed close
to the permitted lines at larger velocities (V;, = —189Km/s and V, = 168Km/s). The
observed velocity field indicates an asymmetric mass outflow from the system very likely
through the second Lagrange point rather than via stellar wind. The system should loose
mass during the mass exchange phase. Using the masses (M; = 39Mg, M; = 49My)
and radii (R; = 37Rg, Rz = 41Rg) of the two components (Milano et al., 1981), and
locating RY Scuti in the [log R, log M] diagram for early type contact binaries from
Leung and Schneider (1979), we find that this system has just evolved-off the Terminal
Age Main Sequence. Moreover, placing RY Scuti in the [log P, log M;/M;] diagram for
0+0 and WR+OB binaries of Massey (1981) we find that it is in an evolutionary phase
just preceeding a WR+OB stage.
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