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[M-011The Collapse Dynamics of Dusty Clouds: II. Radiation Pressure
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In order to have gravitational instability triggered in the solar nebula, the dust-to-gas
ratio should be at least 10 times the interstellar medium (ISM) value 10? (Sekiya
1999). Very recently Withworth and Bate(2004) followed trajectory of dust in an
interstellar cloud under diffuse interstellar radiation field (DIRF), and found that the
segregation of dust made by the radiationpressure could increase the dust-to-gas ratio
up to twice the ISM value. In an effort to increase the enrichment further, we have
written a one dimensional hydro-code called ALEHLLC-1D, and simulated the
gravitational collapse of a dusty cloud under the DIRF. The resulting dust-to-gas ratio
remains at its [ISM value in the central region of the cloud. In the cloud outskirt,
however, we have seen an enrichment of dust significantly higher than the factor two
of Withworth and Bate, who didn’t take into account the self-gravity of the dusty
cloud. Details of the dust enrichment are shown to depend on the cloud size, the
strength of radiation field, and the dust size distribution. Observational consequences of
these dependences will be discussed.
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