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Abstract

We present mid-infrared long-baseline interferometric observations of the symbiotic # Date MJD

tons [UTC] B, [m] P.A.[]

Mira star RX Pup obtained with the VLTI/MIDI instrument within the framework of
the Science Demonstration Time (SDT) program in February 2004. Four visibility
measurements have been carried out using the unit telescopes UT2 and UT3, with
projected baseline lengths ranging from 34.7 to 46.5 m. All visibility measurements

1 2004 Feb 09 53045.286 06:52:08.000  34.69
2 2004 Feb 10 53046.087 02:05:54.000 46.54
3 2004 Feb 10 53046.214 05:07:37.000 41.93
4 2004 Feb 11 53047.216 05:11:39.000 41.50

63.07
28.53
52.87
53.76

show a distinct wavelength dependence: A rather steep decrease between 8 and 10 ;um,
and a shallower monotonic increase longward of 10 um. For the corresponding uniform
disk diameter, this visibility shape translates into a diameter increase by a factor of

2 from 25 to 50 mas between 8 and 10 um and an almost wavelength independent length B, and baseline projection angle P.A.

Tab. 1: Summary of the VLTI/MIDI observations of RX Pup: date of ob-
servation, modified Julian date MJD, time of observation, projected baseline

diameter between 10 and 13 um. As we show by means of radiative transfer mod-

eling with the code DUSTY, this wavelength dependence measured with VLTI/MIDI Calibatod dyp [mas] Lete tobs [UTC] il
. S . . = HD number
can be interpreted as the mid-infrared signature of a circumstellar dust shell which is
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RX Pup belongs to the class of so-called symbiotic Miras (see, e.g., Belczynskl et 2004 Feb 09
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Modeling

We performed 1D-radiative transfer calculations using the code DUSTY (lvezi¢ &
Elitzur 1995) to simultaneously model the wavelength dependence of the visibility
across the N band and the mid-infrared spectrum of RX Pup as it has been ob-
served with VLTI/MIDI. We found that the results of the VLTI/MIDI observations
can be best reproduced with the following model: The Mira star has L ~ 6045 Lg,
T = 2500K, and R = 414 R, ~ 2AU = 1.07mas (assuming a distance of 1.8
kpc). The central star is surrounded by a dust shell whose inner boundary is located
at Ry, = 12AU = 6- R, = 6.39mas. The dust density distribution follows a 1/72
radial dependence, and best agreement with the observations is achieved when using
the warm silicates from Ossenkopf et al. (1992) with a temperature at the inner dust
shell boundary of 1000 K, and a grain size distribution 7 o< 739 according to Mathis

velocnty v = 15km/s, the mass-loss rate Mira star can be es
Rl o

et al. (1977) with a maximum grain size of 0.125 ym. Assuming a typlcal_quj:ﬂow —




