40th international conference on plasma physics and CF, February  11 – 15, 2013, Zvenigorod.


High power ion and atomic beam profile calculation in the beam duct for the arbitrary geometry of the ion-optical system and accelerating cell apertures
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Neutral beam injectors for various plasma confinement facilities are being developed in Budker Institute of Nuclear Physics. Each injector must respond to the definite requirements provided by customer laboratory. While making the design of a vacuum chamber and all the beam duct elements it is extremely important to know the beam power density distribution along the beam cross-section in any place from ion optical system to the plasma of a facility.

To reach the parameters required it is often needed to make a choice among different emitter geometries, types and arrangements of elementary cell apertures on the ion-optical system electrodes. In fact beam profile and beam power density distribution depends on the choice mentioned. The corresponding calculation techniques are known just for several cases of emitter configuration.

The work involved is devoted to the problem of beam power density profile calculation for different emitter configurations of ion-optical system:

· circle apertures on spherical surface,

· circle apertures on cylindrical surface,

· azimuthal slit apertures on spherical surface,

· straight slit apertures on spherical surface,

· straight slit apertures on cylindrical surface parallel to cylinder generatrix,

· straight slit apertures on cylindrical surface perpendicular to cylinder generatrix.

Analytical problem of beam current density distribution j(x, y, z) or j(r, z) calculation has been solved for all the cases mentioned above. The answer is represented in terms of integral equations which can be calculated with such program products as MATLAB or MathCad.

Special programs for calculation of current density distributions of beams have been developed in MathCad environment for this purpose.
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