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The code RADUGA-5.1(P)
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The code RADUGA-5.1(P) is intended to solve the stationary transport equation for one wave length in 1D, 2D and 3D geometries under weak restrictions to sources and coefficients. This code has the following features.

· Regions with Cartesian 
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 coordinates are treated.

· Transfer of radiation from many typical sources may be simulated. They are

· a non-uniformly heated body,

· point source, radiating in all directions or in some interval of directions,

· narrow ray (point source, radiating in one direction),

· wide parallel beam.

· Legendre’s expansions or so-called discrete-angular presentations are used to phase functions.

· Inner boundaries of a calculation region are defined by surfaces of some simple bodies. They are

· parallelepipeds, cylinders, spheres, cones, prisms, regular hexahedrons in 3D regions;

· rectangles, irregular quadrangles and triangles, sectors, circles, regular hexagons in 2D regions.

The extinction coefficient and the once-colliding albedo inside each body are assumed to be constant or are defined on any spatial grid.

· Periodic condition or reflection one may be defined on an exterior boundary of a calculation region. Specular, Lambertian, full interior reflections are in consideration.

· Angular quadratures of several widely known types (in particular, Carlson’s quadrature [
] and Gauss’s one [
]) and orthogonal spatial grids are used.

· Un-collided component of radiation from some sources (parallel beam, narrow ray, point source, radiating body) may be found analytically.

· Once-collided component of radiation from narrow ray or point source of small aperture may be defined hemi-analytically.

· Multi-collided component of radiation is defined by a grid scheme of well-known WDD family of first or second order of accuracy. They are DD (Diamond Difference), St (Step), DD/St, AWDD (Adaptive Weighted Diamond Difference) [
] and SWDD (Special Weighted Diamond Difference) schemes [
], [
].

· A calculation region may be divided into subregions and local spatial and angular grids may be introduced in each of them.

· An angular grid may be refined in some solid angle.

· An arbitrary direction with zero weight may be incorporated into an angular quadrature to calculate raduation intensity in corresponding direction without interpolation.

· The source iteration method is used to resolve a system of grid equations. The KP1 algorithm [
] or the minimal residual technique may be used to accelerate convergence of source iterations.

· The code is programmed in standard FORTRAN-77.

· The spatial decomposition method and the MPI language commands are used to distribute computations among processors of a parallel computer.
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