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CR-39 nuclear track detectors are frequently used for the detection of ions accelerated by
laser-plasma interaction [1, 2] because they are sensitive to each single ion and their efficiency is
nearly 100%. Within this study, we present a calibration of CR-39 response for protons, alpha
particles and silicon ions using CR-39 detectors placed in front of the imaging plate of a Thomson
parabola spectrometer. We provide measurements of the ion track diameters for energies ranging
from hundreds of keV to a few MeV, and for etching times between 2 and 9 h.

In the low energy region (below 1.5 MeV), two energies of protons or alpha particles
correspond to one track diameter; therefore, in this energy range, it is not possible to distinguish
the different ion energies using only the track diameters, thus the track depth, or the grey level of
the track image should also be considered [3]. We propose a new methodology to solve this
problem that relays on the different grow rate of the diameter corresponding to different energies
during subsequence etching procedure.

Applications of our calibration on the characterization of laser-accelerated ions will also be
presented.
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