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Neutral Beam Injection is the main heating system at the ASDEX Upgrade tokamak, with 20

megawatts it represents over half of the installed heating power[1]. For an accurate characteri-

zation of the NBI power and the resulting heating/current drive profile, it is necessary to know

the beam properties. These properties also determine losses in the duct, through geometrical

scraping and reionization, which have led to melt damage of vacuum components in the past.

Geometrical scraping of the beam by various components in the NBI duct is studied com-

putationally by propagating beamlets, and projecting the power density onto the detailed CAD

model while taking into account shadowing effects. At this stage, reionization and the influ-

ence of the magnetic field is neglected. In the simplified model, the problem is defined in terms

of few input parameters, i.e. the NBI power, the beamlet steering due to ion optics, and the

beamlet divergence. The expected beamlet steering is determined with IBSimu ion extraction

simulations[2]. Beam emission spectra are modeled and compared with measured spectra to

determine the divergence and to check the assumption of the beamlets Gaussian power density

distribution by allowing a Lorentzian distribution. Experimental spectra fit well with Gaussian

beamlets, but are also compatible with significant Lorentzian admixtures which lead to a con-

siderable reduction in beamline transmission and an increase in the associated heat loads.

Calculated heat loads however do not explain the observed melt damage. This shows that it

is necessary to include the effects of reionization and subsequent deflection of the particles by

the magnetic field. Calculations of the full 3D magnetic field around ASDEX Upgrade, and the

neutral density in the NBI beamline are in progress. Particles with the previously determined

characteristics will be propagated through these fields. Interaction with the background neutrals

will be taken into account with a Monte Carlo scheme. In addition to the geometrical scraping,

first results of these calculations will be presented as well.
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