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The Polytropic Static Gas Model of Prestellar Core

LI Da-lei

(XinJiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011, China)

Abstract: Prestellar core is important to improve our understanding about the initial condi-
tions and the earliest stage of star formation. Density and temperature are the basic physical
parameters to characterize the prestellar core, and also are two required input physical pa-
rameters to study excitation conditions and estimate the column densities of molecular lines
under non local thermodynamic equilibrium, and run the astrochemical models. Barnard 68
(B68) is a typical prestellar core and its structure is quite similar with a sphere, which makes
it a proper source to test star formation models. Under the spherical coordinate system,
the extinction data of B68 is fitted using polytropic static gas model, which gives a mass of
0.8 Mg for B68. Compared to the previous isothermal static gas model, the model adopted
here not only can fit the dust extinction data very well, but also agrees with the observational

non-uniform gas temperature, and furthermore can meet the observational pressure.

Key words: molecular cloud core; star formation; prestellar core; hydrodynamics
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