Profiling Young Massive Stars

Abstract

We have applied a Levenberg-Marquardt least squares spectral energy distribution fit to 226 of the 405 sources in the SIMBA survey of Hill etal,
(2005, MNRAS, 363, 405) using data from the millimetre regime ugh'to the infrared. The fits produce six source specific parameters; the
luminosity, temperature, mass, H, number density, luminosity: S ratio, and the surface density, for each of the sources profiled. We have

analyzed each of these parameters relative to the differe es of source in the sample, as well as to each other, with the aim of better
understanding the sources in th ple and their role in the formation of massive stars.

The mm-only cores are found to be less luminous, with smaller luminosity-to-mass ratios, than sources with a methanol maser and/or a radio
continuum source. The mm-only cores display a similar range of temperatures to sources with a methanol maser and/or radio continuum
association, although it is clear that the mm-only sample is comprised of a larger number of cooler cores than latter source classes, which is also
reflected in the median temperature determined for each of the source classes. The mm-only cores are of comparable mass and radii to sources
with a methanol maser. Together, these two classes of source are smaller and less massive than sources with an UC Hii, region. Hypotheses
about the nature of the mm-only cores derived from spectral energy distribution fitting are proposed and discussed.
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Conclusions
The results leads us to conclude that the mm-only sources contain examples of massive star formation prior to the onset of methanol maser
emission. As a source switches on and begins heating the core up, temperature, luminosity and L/M will increase inside it, leading to the onset of
maser emission. Thus, the mm-only sources are representative of the very earliest stages of massive star formation. However, it is not clear
which of these mm-only sources will form a massive cluster, although some most certainly will. Further work in order to establish which of these
mm-only cores is forming stars is currently underway.

The fact that the mm-only population also contains a larger abundance of cooler cores than sources with a methanol maser and/or radio
continuum source is also interesting. It is possible that the warmer mm-only cores are examples of massive star formation prior to the onset of
methanol maser emission, whilst the cooler mm-only cores examples of starless cores as described by Vasquez-Semadeni etal (2005, ApJ 618,
344). High resolution observations of these cores, to search for embedded sources, are necessary in order to ascertain which of them are
forming stars, and which will remain starless, and so test this hypothesis.




