G305.8 - 0.2: A YOUNG OBJECT WITH A DUST AND GAS ENVELOPE
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Abstract. The H0 maser source in G305.8 - 0.2 was first detected by
Haynes et al, (1984), Inspection of the Southern Hemisphere radio
surveys did not show any strong compact HILI region or water maser
placed nearby this source. The IRAS point source catalog (2.0) shows a
strong source in the direction of the maser, We analysed the temporal
variation and line profile of the Hy0 maser emission and discussed the
nature of its associated IRAS source., These source characteristics
seem compatible with the hypothesis that the maser is associated with
a protostellar disk around an early-type star of spectral type 07 to
09 surrounded by a spherical shell of gas and dust.

Equipment and observations

Radio observations were made using the 13,7 meter antenna of the
Itapetinga Radio Observatory. In the first period (Jun-Dec84) weekly
observations were made using a filter bank consisting of 46 channels
of 100 kHz, During the second period (Sep90-Jun9l) monthly
observations were made using an acousto-optical spectrometer with 1000
channels of 40 kHz, A 1000K receiver was used in both periods.

Results and Interpretation

During the first period the flux density of the =26 kms~1 line
doubled, reaching a maximum in 8 days (1500 Jy), returning to pre-
burst level after 20 days. Assuming a kinematic distance of 2 kpc
Vilas Boas et al. (1991) computed that the isotropic luminosity of the
maser was 1030 erg.s'l. Its temporal evolution could be explained by a
pulse of energy Eg produced by the heating source radiating
diffusivelly through the gas cloud. This maser line is saturated. The
pumping changes as radiation diffuses through the cloud. To fit the
model proposed by Burke et al.(1978), a pulse with energy of 1041 erg
should be injected in the cloud. If we assume that this energy is
supplied to the cloud in a time scale of a day and the emission is
anisotropic (Alcock and Ross, 1985) it implies a heating source with
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maximum luminosity of 1039 erg.s‘l. .
The Plank's fit to the IRAS fluxes .- " | .
suggests the existence of two . L
shells, one of 130 K with 3 x 10-12
sr and other of 50K with 109 sr.
The nfrared integrated luminosity of
2 x 104 Lys together with the maser
luminosity, suggests the presence of
an 07 to 09 ZAMS star, I1f the
temporal evolution of the maser
indicates the heating source
activity, then the 20 solar mass
star we are dealing with is younger
than 10° yr (Panagia,1973). The
absence of radio continuum implies
that the circumstellar ionized gas ’

is extremely thick at radio wave- Velocity (km/s)
lengths or that the circumstellar

dust 1is optically thick within

the Lyman continuum, suppressing the Fig. 1 - Schematic representation
formation of an  HII region. of the source.

Specially during the second period

the profiles observed were in good agreement with line profiles from
protostellar disks (Grining and Gregor'ev, 1980)., Figure 1 shows the
HoO maser emission observed in Mars, 91. 1If we assume that the disk is
in gravitational equilibrium with the central star, the velocity of
the lateral lines suggests that the emission is originated in a region
of the disk placed 1015 to 4 x 1015 cm from the central star, what is
in agreement with Elmegreen and Morris (1979) for maser emission from
a 20 solar mass star surrounded by a one solar mass disk. Only between
June and September, 84 we have observed a weak line with a velocity of
-56 kms~!, TIts intensity changed in a time scale of days and its
microwave emission rate was 0.5 s~l. This suggests that the emission
is unsaturated. Acceleration of cloudlets by the wind of the central
star (Elmegreen and Morris, 1979) could explain the high velocity of
this emission. Radio continuum and CO line observation of this region
at millimeter wavelengths are of extreme importance to study the
envelope of this star looking for bipolar outflow structures and
continuum emission from cold dust.
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