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Development of a Novel Numerical Scheme for Multi-dimensional Stellar Evolution
Calculations
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Having in mind the application to multi-dimensional evolution calculations
of rating stars, we aimed at two things in this study: (i) the application to the numerical
constructions of rotating stars of the W4 method, a band new scheme we have devised; (ii)
improvements of the W4 method itself. As for the first issue, we have succeeded in obtaining highly
deformed configurations of rapidly rotating stars on Lagrangian coordinates, taking into account
self-gravity. As for the second subject, we have put the scheme on the firmer mathematical
foundation.Based on this, we have improved the method by decomposing appropriately the Jacobian
matrix of coupled nonlinear equations into two matrices and employing them in the first two
equations in the three-term recursion formula. This way, we have achieved both local and global
convergences.
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