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Wiggle instability

The researcher has examined numerical solutions of flows associated with strong
shock in order to explore the origin of the wiggle instability appearing in the numerical models of
spiral galaxies. The role of the bulk viscosity in particular has been investigated. The bulk viscosity
dominates the pressure tensor in extremely thin shock transition layers, although it is negligibly small
outside them. The shock transition layers are artificially broadened in numerical simulations owing to
the finite resolution. Hence the bulk viscosity should be enhanced to evaluate the contribution to the
pressure tensor appropriately. The numerical solutions obtained with the enhanced bulk viscosity shows
convergence to the classical jump solution in the highest resolution limit. They are invariant under the
rotation of the numerical grid and the Galilean transformation.
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