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Ion radiotherapy offer advantages over conventional radiotherapy. However, 
ion beams may undergo fragmentation processes along their path in matter 
(e.g. beam line components and patient tissues). The purpose of our research 
is to provide a deeper knowledge on ion fragmentation processes, to improve 
the accuracy of the radiotherapy treatments. 

Pixelated semiconductor detectors (Timepix) [Llopart et al. NIM A 581, 2007] 
are used for single particle measurements. Fragment species arising in helium 
and carbon ion beams crossing different materials are quantified, and the lateral 
particle distributions analysed.   

Fragmentation processes occurring in water and in PMMA phantoms with 
the same water equivalent thicknesses are compared. This study shows some 
limits in the equivalence of these two materials, especially with increasing the 
target thicknesses.   

Moreover, the influence of four circular brass collimators on the beam quality 
is investigated: secondary particles are recorded beyond the testing collimators, 
for different detector positions. This analysis, complemented by further data, 
can be used to increase the accuracy on the delivered dose calculations. 
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