2-dimensional non-LTE Radiative Transfer in Cartesian, cylindrical and spherical coordinates

M. van Noort^1, I. Hubeny^2 and T. Lanz^3

NASA Goddard Space Flight Center, Code 681, Greenbelt MD 20771, USA 1School of Physics, University of Sydney, NSW 2006, Australia 2AURA/NOAO 3Department of Astronomy, University of Maryland, College Park, MD 20742, USA

A new Radiative Transfer code that can calculate the non-LTE line transfer problem in a two-level atom formulation in Cartesian, cylindrical and spherical coordinate systems is presented. The transfer equation is solved using the ALI and the short characteristics methods, while allowing for an arbitrary 3-dimensional velocity field.

The code is modularised so that changing geometry can be accomplished by simply setting a switch, and parallelised for use on a networked PC cluster to increase computational speed. The spatial parallelization method is employed. It is found to be robust and efficient, while not relying heavily on fast communication.

The internal accuracy of the code is tested extensively in all three geometries and is shown to be in good agreement with appropriate 1-D solutions.