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The late stages of evolution of stars like our Sun are dominated by 
several episodes of violent mass loss. Space based observations 

of the resulting objects, known as Planetary Nebulae, show a 
bewildering array of highly symmetric shapes. The interplay 

between gasdynamics and radiative processes determines the 
morphological outcome of these objects, and numerical models for 

astrophysical gasdynamics have to incorporate these effects.

This thesis presents new numerical techniques for carrying out 
high-resolution three-dimensional radiation hydrodynamical 

simulations. Such calculations require parallelization of computer 
codes, and the use of state-of-the-art supercomputer technology. 

Numerical models in the context of the shaping of Planetary 
Nebulae are presented, providing insight into their origin and fate.


