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Low beam intensity raster scan measurements with
the Timepix3 at CNA
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With an increasing number of applications, the Timepix [1] technology is also currently studied as a possible
radiation monitor [2] within the scope of Radiation to Electronics activities at CERN. During a calibration
campaign at CNA 3 MV tandem facility [3], its capabilities as a beam monitor for ion beams emerged. The
investigated proton and hadron beams leave multi-pixel tracks in the Timepix3 sensor, and after reconstructing
the full clusters, the beam shape, size and its movement could be measured, as seen in Fig. 1.

In particular, the default instruments at the irradiation chamber that was used at CNA can only detect particle
currents above 106 particles/(cm2 s). Nevertheless, the beamline has been designed including a scanning
system to allow the irradiation of large areas. Although this is limited by the sample holder dimensions
(16x20 cm2), depending on the beam features the full scan can be further increased. Then, by raster scanning
of the beam through magnetic deflection, the current density can be dramatically decreased, to an average ion
flux to the order of 102 particles/(cm2 s). The Timepix3 Radiation Monitor successfully measured such low
fluxes, as well as confirming the raster scan procedure.
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