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The preservation of spherical flow symmetry is desirable in numerical schemes used for modeling the
compression of inertial-confinement fusion (ICF) targets. This permits more precise research into physical
causes of the disturbance of target compression symmetry, since it reduces the numerical contribution to the
harmonic composition of perturbations of shell interfaces. The development of perturbations on interfaces,
induced by hydrodynamic instabilities arising in the process of target compression, is the main reason that
prevents thermonuclear ignition [1].

Much attention is given to the design of gas-dynamic schemes that preserve flow symmetry [2—4]. At
present the Euler schemes are widely used for modeling IFC targets compression [ 5—7] due to the development
of computing technologies and approaches to modeling multi-material flows on a fixed grid.

In order to preserve the flow symmetry, regardless of the mobility, the grid should be matched with the
appropriate symmetry type [2]. In the case of spherical symmetry it should be radial. The simple version of
such grid is a spherical one with the arrangement of nodes on coordinate surfaces of the spherical coordinate
system. A separate issue is the choice of the coordinate system for recording the system of gas-dynamic
equations. In a three-dimensional case the Cartesian coordinate system is the most preferable, since its
system of equations has a divergence form suitable for providing the scheme conservatism. But in this case
the faces of spherical grid cells are plane that can hinder the system to preserve the spherical symmetry.

The paper specifies sufficient conditions, so that finite-volume Euler schemes designed for computing gas-
dynamic flows in Cartesian coordinate system, and using the Gaussian method for divergence and gradient
operators, and the midpoint method for approximation integrals across cell faces, can preserve spherical
symmetry on the spherical grid. Two approaches for providing the geometric condition on the relation of
angular face areas to the cell volume are proposed, i.e. the correction of areas and special choice of polar
angle partitioning. By way of example of symmetry preservation, if the sufficient conditions are fulfilled, the
computation of the spherical problem on breakdown of a discontinuity according to the Godunov-type Euler
scheme is considered [8].
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