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MITICA (Megavolt ITER Injector Concept and Advancement) is a full size prototype of the    

ITER neutral beam injector, under construction at the Consorzio RFX in Padova. It is 

designed to accelerate D
-
 ions at 1MV, with an output current of 40A. Since a neutral beam 

with these characteristics has never been built so far, the development of diagnostics to 

accurately describe its parameters is mandatory. Among them, a tomographic diagnostic is 

being developed to measure the two-dimensional emissivity map of the beam on a plane 

perpendicular to its propagation direction. Since emissivity is proportional to the beam 

density, tomography is relevant for measuring uniformity of the beam, which is a key 

requirement for the ITER injectors.   

Different phantoms, i.e. models of the 2D beam density profile, each one corresponding to 

different beam configurations, have been simulated, taking into account the presence of the 

beam line components that intercept part of the beam power. From it, the line integrals of the 

emissivity are numerically evaluated. About 4000 lines of sight, grouped in 19 fans, are 

foreseen in the design, as a compromise between the number of lines-of-sight (related to 

image resolution) and overall cost and complexity. The phantom is integrated along the lines 

of sight and the fictitious signals are used in the simulations as inputs to be inverted. For the 

inversion the pixel method is employed: the cross-section of the beam is divided into 256 

pixels with unknown emissivity. In this way the tomographic problem is an over-determined 

matrix inversion, with about 4000 known “experimental” measurements of the line integrals, 

and 256 unknowns. The inversion is performed by the simultaneous algebraic reconstruction 

(SART) technique. It is shown that the SART technique allows a good reconstruction of the 

simulated phantoms even when noise is added to the line integrated signals. To reduce noise 

in the final image, an original regularization algorithm has been developed, based on the edge 

preserving schemes which are commonly used in medical imaging. 
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