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Abstract:

Radiative transfer is a computationally challenging task when it
comes to three-dimensional high resolution simulations. It is needed
to perform realistic astrochemical models with or without the
inclusion of hydrodynamics. We present a fast and parallelized
method for calculating the column density in different spatial
directions in 3D space. Our method is based on the reverse ray-
tracing method using a uniform Cartesian grid and the HEALPix
scheme for emanating rays uniformly on the celestial sphere. The
column density is calculated along each HEALPIx ray and for each
cell we then estimate a local column density averaged on a 4-pi
solid angle. The accuracy and performance of our method are
assessed in the case of a uniform-density sphere molecular cloud.
The maximum relative error of the averaged column density
between our method and theoretical solution less than 2X10-4. The
distributed parallel strategy achieves an efficiency of around 90%
with 2048 ranks. These results demonstrate that our method is
accurate and efficient enough to calculate the column densities,
making possible to calculate the three-dimensional escape
probability for astrochemical modeling.
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