1.0 mm CONTINUUM OBSERVATIONS OF COOL SOUTHERN CLOUDS
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High surface brightness 1.0 mm continuum emission has been mapped
in nine southern hemisphere HII/molecular cloud complexes: NGC 6334,
RCW 38, RCW 57, RCW 122, RCW 117, G333.6-0.2, G351.6-1.3, W 33 and W 33A.
All of the sources are located in the inner part of the Galaxy near the
galactic plane. This paper presents new 1.0 mm continuum mapping results
with 65 arc sec resolution. A more detailed discussion of the observa-
tions is given by Cheung et al. (1978, 1979).

All known 1 mm continuum dust emission sources are optically thin.
The intensity of the 1 mm emission is proportional to the product of
temperature and column density of the dust grains in the line of sight
(for Tq > 25K). Therefore these 1.0 mm continuum observations provide
a direct probe of the distribution of matter in dense molecular clouds.
The sources presented here have a narrow range of dust density, linear
extent, total mass and infrared luminosity. In most cases, the dust
clouds are singly peaked and centered about one or more compact near-
infrared sources (NGC 6334/I being the notable exception). We find in
most sources a fairly steep gradient in the dust distribution around
the central peaks consistent with a radial density distribution function
of about p(r) « r~1'5 (see Cheung et al. 1979 for a detailed analysis),
and comparable to profiles of other known extended l-mm continuum sources.

The derived average temperature for the region outside the central
sub-arc-minute peak may be obtained from a two parameter fit to the ob-
served 40-350 ym to 1 mm flux ratio (Cheung et al. 1978). This quantity
is useful since the dust temperature in a centrally heated molecular
cloud is expected to fall off slowly with radial distance, T(r) « r~ 0"
(Scoville and Kwan 1976). Not more than one third of the 1.0 mm flux
in the central 1 arc min core, or 10% of the total map, can be attributed
to free-free emission, as determined by a smooth extrapolation of the
radio continuum observations. The derived dust temperatures are gener-
ally higher than the observed 1200 antenna temperatures measured with
similar beam size (Gillespie et al. 1977), in qualitative agreement with
the picture that the molecular gas is collisionally heated by dust grains.
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The dust column density D along a line of sight through the dust
cloud can be inferred from the relation D = (4/3)p4t/(Q/a), where pq is
the mass density of dust grains with radius a and 1 mm extinction
efficiency Q. 1t is the optical depth, which is derived from the ob-
served 1-mm flux density S,, and the derived grain temperature Tq. To
calculate the results in the table we adopt for all the sources the
nominal values Q/a = 1 cm™! (Aannested 1975), pq = 1 gm cm™3,

mgas/mdust = 100, and spherical source geometry.

The sources W 33A and NGC 6334/1 appear to be sites of star forma-
tion in its early stages. In contrast to W 33, W 33A is unresolved at
1.0 mm and coincident with an OH emission line source, but shows no
radio continuum emission in high resolution interferometric observations
(Goss et al. 1978). NGC 6334/I, the strongest peak of 1.0 mm emission,
coincides roughly with the extended 40-350u plateau, but is not associ-
ated with any other known compact emission object.

The similarity in mass distribution between these southern clouds
and other known 1 mm continuum sources, which differ greatly from our
sample in mass, linear extent and infrared luminosity (OMC-1, Sgr B2,
W 3, W 49, DR 21, and W 75 - Westbrook et al. 1977) provides further
support for the suggestion that extended dust clouds with compact
energetic luminosity sources form by a rather general physical process.
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