GLOBAL OSCILLATIONS IN Be STAR ENVELOPES:
OBSERVATIONAL EVIDENCE
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1. The observations

Since 1982, we are performing a long-term spectroscopic observing pro-
gramme of emission-lines in Be stars (Hanuschik 1987, Hanuschik et al.
1988, Dachs et al. 1992, Sutorius 1992, Dietle 1993). We are using ESO’s
1.4m CAT, at resolution R > 50 000 and S/N = 100-1000. Spectral lines
chosen are the optically thick Ha, HS lines and the optically thin Fe 11 A5317
line. The latter line is an extremely sharp tracer (Avy, = 2 km s™!) for the
kinematics in the disks. We believe that our atlas shows the full range of
intrinsic structure of these emission lines.

We find that the apparent wealth of line profile shapes can be ordered into
a simple two-class scheme: symmetric lines, which are often double-peaked,
in case of Ha often of winebottle-type shape (so-called class 1; see Fig. 1);
and asymmetric lines, in case of Fe II often with a typical single-peaked,
”steeple”-type profile shape (= class 2; Fig. 2). Shell lines are considered
as special cases within the two main classes. The shape of class 1 profiles
usually remains approximately constant, while class 2 profiles often show a
typical V/R < 1 =>= 1 =>> 1 variability pattern with cycles of the order
of 7-10 years.

2. The interpretation

Taken together with other evidence (see Hanuschik, these proceedings), class
1 profiles are likely to occur in an axisymmetric disk-like envelope in steady
state. The typical shape and variability pattern of class 2 profiles, however,
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Fig. 1. Typical class 1 (top) and class 2 (bottom) line profiles. Broken lines indicate
+vsint and 0 in the stellar frame. Flux scale for Fe 11 line is enlarged by the factors given.

must be caused by a large-scale density inhomogeneity in the disk which
is not co-rotating, but slowly precessing. We believe that such density per-
turbation is caused by a one-armed global oscillation as recently proposed
by Okazaki (1991) and Papaloizou et al. (1992). As Hummel & Hanuschik
(these proceedings) show, model line profiles for such perturbation show
similarity with the observed steeple-type class 2 profiles. As a consequence
of the rotational flattening of the central star, the perturbation is expected
to slowly precess, causing the long-term V/R variations known since long
(e.g., Doazan et al. 1987).

The origin of the density perturbation is unknown, but possibly related
to outbursts on the star and thereby related to the mass ejection processes
ultimately giving birth to the whole circumstellar disk.
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