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Size and geometry of the circumstellar envelope in the near- and mid-IR
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ABSTRACT

We present the first high spatial and spectral resolution observations of the circumstellar envelope (CSE) of a B[e] supergiant (CPD—-57° 2874),
performed with the Very Large Telescope Interferometer (VLTI). Spectra, visibilities and closure phase were obtained using the beam-combiner
instruments AMBER (near-IR interferometry with three 8.3 m Unit Telescopes or UTs) and MIDI (mid-IR interferometry with two UTs). The
interferometric observations of the CSE are well fitted by an elliptical Gaussian model with FWHM diameters varying linearly with wavelength.
Typical diameters measured are ~1.8 X 3.4 mas or ~4.5 X 8.5 AU (adopting a distance of 2.5 kpc) at 2.2 um, and ~12 X 15 mas or ~30 x 38 AU
at 12 yum. The size of the region emitting the Bry flux is ~2.8 X 5.2 mas or ~7.0 X 13.0 AU. The major-axis position angle of the elongated
CSE in the mid-IR (~144°) agrees well with previous polarimetric data, hinting that the hot-dust emission originates in a disk-like structure. In
addition to the interferometric observations we also present new optical (UBVR_I.) and near-IR (JHKL) broadband photometric observations of
CPD-57° 2874. Our spectro-interferometric VLTI observations and data analysis support the non-spherical CSE paradigm for B[e] supergiants.
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1. Introduction

Supergiant B[e] (sgB[e]) stars are luminous (logL/Ly > 4.0)
post-main sequence objects showing the B[e] phenomenon
(Lamers et al. 1998): (1) strong Balmer emission lines;
(2) low-excitation emission lines of Fe 11, [Fe 1I], and [O 1J;
and (3) strong near/mid-infrared (IR) excess due to hot cir-
cumstellar dust. Spectroscopic and polarimetric observations
suggest that sgB[e] stars have non-spherical circumstellar en-
velopes (CSE; e.g., Zickgraf et al. 1985; Magalhdes 1992).
Zickgraf et al. (1985) proposed an empirical model of the
sgB[e] CSE that consists of a hot and fast line-driven wind in
the polar regions, and a slow, much cooler and denser wind

* Based on observations obtained with the VLTI of the European
Southern Observatory (ESO), Chile (ESO VLTI/AMBER SDT
Programme and ESO VLTI/MIDI OT Programme 074.D-0101).

(by a factor of 102—10%) in the equatorial region, where dust
could be formed. Rapid rotation of the central star seems to
play a key role in the origin of the CSE, but a complete expla-
nation of its formation mechanism is still unknown.

To investigate these crucial questions concerning the ori-
gin, geometry and physical structure of the sgB[e] CSE, it is
necessary to combine several observing techniques. In partic-
ular, the high spatial resolution provided by optical/IR long-
baseline interferometry allows us to directly probe the vicin-
ity of these complex objects. In this paper we present the
first direct multi-wavelength measurements of the close en-
vironment of a Galactic sgB[e] star, namely CPD-57° 2874
(WRAY 15-535; IRAS 10136-5736), using the VLTI with its
instruments AMBER and MIDI.

CPD-57°2874 is a poorly-studied object for which
McGregor et al. (1988) suggested a distance of d = 2.5 kpc,





















