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Visualization in Astrophysical Hydrodynamics

Masayuki UMEMURA (Center for Computaional Physics, University of Tsukuba)

To pursue a variety of astronomical phenomena, astrophysicists often make numerical hydrodynamic
approach. The methods are classified mainly into smoothed particle hydrodynamics (SPH) and
finite differntial methods (FDM) with meshes. The former generates unstructured data, which are
processed into structured data which are able to visualize. The data in FDM can be directly used
in visualization. An example of effective ways in visualizing structured data is the volume rendering
method. This is a sort of artificial visualization, where radiative absorption/scattering coefficients
as well as colors are arbitrarily selected so that we could recognize the detailed structure. However,
to compare numerical results to observed properties of astronomical objects, physical visualization
is desirable. For this purpose, one should solve the radiative transfer equation with using real
absorption/scattering coefficients. If 3D hydrodynamical calculations are performed, solving the
transfer equation results in 6D calculations, because the radiation has three degrees of freedom at
each spatial point. Although such 6D calculations have not, in practice, been tried so far, a massively
parallel supercomputer, CP-PACS, which is recently developed at Center for Computational Physics,
University of T'sukuba, allows us to solve the 6D problem. Then, we would get real radiation spectra,

which could be compared directly to those from astronomical objects.



