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1. Introduction

; Evolved red supergiants such as Betelgeuse, like their less massive AGB counter-parte are
san a circumstellar environment (CSE) of molecular layers, gaseous outflow and dust What sets
ih however, are the low amplitude pulsations, relatively high effective temperatures and sometin the“H" apart,
FAT of a chromosphere. It is therefore questionable whether the mechanism driving their mass-loss is similar to that
A7 ':.,: of AGB stars, ie. a complex interplay between pulsations, shock waves, molecular opacity and dust
';{'r!-'., condensation ([1]. [2] and references therein). =il
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ii"“ molecular and dusty environment around using IR spectroscopy and interferometry. For a more

Ny, detailed report on these results, we refer to [6]. Sy o
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In the mid-IR the silicate emission evident in the ISO-SWS spectrum (Fig. 5) does not enter the narrow-slit N-
band spectroscopy (MIDI single UT photometry, Fig. 6) clearly demonstrating that the silicates are located at
least 0.5" (20 R+ ) from the central star An optically thick, non-silicate excess is detected 0.5 stellar radii above p}

i the photosphere, as shown by the narrow-slit spectrum and by the ISl 11 micron interferometry ([8], Fig. 7). e
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further out, starting at several tens of stellar radii, 3 g s
silicate bands. | - mrl
' We prefer the II'_lin layer of water to the altered photospheric temperature distribution h!lﬂa water lines have ﬂr

been observed in high-resolution mir-IR spectra. This can only be understood if the water is not located behind
g | the optically thick alumina layer, i.e. if it's not photospheric. The next step ning the molecular environment ~F'II"
e me SiO and TiO should

X should be the modeling of such a layer in chemical equilibrium: the
F".i WMMmm&mmWﬂmmmm
§ determination (now taken from [11]). o A | f
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located far from the central star. The fact that we find alumina much to the photosphere is consi
its higher stability temperature and suggests that dust nucleation is s | 1sisten
based dust wind models for late-type stars do predict such a region of high alumina density at thi
However, in these models, alumina is not the first species to nucleate (TiO> 1s), and moreover, it doesn't have

l0 experience siginificant radiative acceleration (Woitke, priv. discussior
Hhﬂwﬁma;ﬂlmhmﬂﬁmmnwmmumina grains relates to the outer silicateshell.

Another open question is how this medium temperature layer can co-exist with E: ‘_ 38
's B .-

component. In neities must be the answer here, but so far the mid-IR inte
large scale asy | .Hﬁemathrgahutmhmhunnh-ewadatm avele

We conclude that, although we are far from understanding mass loss in ox
Nucleation and condensation appear to take place close to the photosph
interesting targets for the study of mass loss mechanisms.




