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Observational data and methods of analysis

The single spherically-symmetric dust shell model with realis-
tic dust properties and dust distribution determined by radia-
tively driven dusty stellar wind can explain both the near- and
mid-IR sprectra and mid-IR interferometric visibilities. The
SEDs show a presence of silicate dust with
condensation/sublimation temperature increasing from 900
to 1200 K as the Mira luminosity increases. The near-IR ab-
sorption could be fully explained by scattering on larger
grains of up to 3 um in the medium of modest optical depth
between 3 and 6. This solves the problem of high optical

HM Sge is one of the best studied symbiotic Miras, a symbiotic interacting binary with a M7 Mira
star and a hot compact white dwarf. Its nova eruption in 1975 was followed by a long-lasting de-
cline. The properties of the dust in HM Sge were determined using different observation methods -
photometry, spectroscopy and interferometry:

1. Near-IR RIJHKLM photometry, mainly from the Crimean observatory

The Mira component of symbiotic binaries is characterized by a pres-
ence of substantial dust. Determination of the properties of circumstel-
lar dust is an essential step in understanding the evolution of symbiotic
Miras, mutual interactions between the components and the circums-
tellar matter, influence of stellar winds and mass transfer mechanism.
HM Sge is one of the best studied symbiotic Miras which underwent a
nova eruption in 1976. The spectral energy distribution in the near- and
mid-IR spectral range (1-15 microns) was obtained from the available
long-term ground-based near-IR photometry from the Crimean obser-
vatory and from mid-IR ISO spectra. In order to further constrain the
properties and distribution geometry of the dust, interferometric mea-
surements from MIDI.VITTI have been included. The DUSTY code was depth (>15) claimed by other authors necessary to model the
used to solve the radiative transfer through the dust and to determine . . . .

. . . . mid-IR spectra and interferometry. The mid-IR spectra and in-
the circumstellar dust properties of the inner dust regions around the

Numerical modelling Mira component. The near- and mid-IR SEDs and interferometric vis- LSnEmELY EE et oy s EUst emiseien.
ibilities were simultaneously fitted with the theoretical DUSTY spectra

e . .. . A distance of 2.45 kpc was determined from the PL relation
and visibilities. Dust temperature, maximum grain size, dust density . . . o
e ; . . . for single Miras and from bolometric IR luminosities deter-
distribution, mass-loss rate, terminal wind velocity and optical depth . : . :
. . - mined from ISO spectra. This value agrees well with esti-
have been determined. We have shown that a single silicate dust shell .
. . . mates from other authors. It shows that the influence of the
with a sublimation temperature of around 1200 K can explain both : : .
. RN . hot component on heating of the circumstellar dust in the
spectra and interferometric visibilities. The near-IR obscuration can be . : :
: : Mira must be small, which suggests existence of strong
fully understood by increased mass loss and by condensation of dust . .
. . . . . . blocking mechanism of the UV flux.
near sublimation radius, leading to observed increase in optical depth.

2. Spectral energy distribution in the range 2.3 - 15 um observed by ISO satellite (SWS spectra)
3. Interferometric visibilities from MIDI VLT interferometer in the range 7.5 - 13 um.

Mira pulsation period was determined from RIJHKLM magnitudes observed in the period 1978-
2008. Light curves corrected for Mira pulsations give evidence of obscuration events. The pulsation
period was determined using “Phase dispersion minimization” (PDM) technique. Spectral energy
distribution (SED) in the range 1-15 um was reconstructed from JHKL magnitudes and ISO spectra.

The circumstellar dust properties of the shell around the Mira component were modelled from the
SEDs and from interferometry by use of the DUSTY numerical code. The model of the spherical
dust shell centred around the Mira was used. Mira flux was approximated by the black body radia-
tion at a temperature 2600-3000 K. The DUSTY code takes advantage of the scale invariance and
self-similarity to reduce the number of free parameters. The dust density distribution was deter-
mined by stellar wind driven by radiation pressure on dust grains. In the analytical approximation
for radiatively driven winds the number density n is a function of the scaled radius y = r/rjn, of the ini-
tial vj and of the final wind velocity ve:
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Successfull modelling of both IR spectra
and mid-IR visibilities by a single dust
shell heated by Mira flux only, gives evi-
dence of small influence of the hot com-

panion on the dust. So, an effective UV

blocking mechanism must exist some-
where in the nebular region.
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