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Experimental Set-up

detectors stack

for laser beam focal
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Calibration of CR-39 nuclear track detectors used for laser accelerated
proton track analysis

-irradiation of CR-39 detectors with monoenergetic proton beams

-estimation of bulk etching rate of the CR-39 detectors in specific etching conditions

-calculation of proton range and proton track diameter using dedicated numerical codes

-finding of the correspondence between the proton incident energy on the detector stack
and the proton incident energy on the second CR-39 detector

-established of a calibration curve that relates proton track diameter with proton energy

Experimental results on the irradiation of CR-39 detectors with monoenergetic proton beams

2 MeV 3 MeV 5 MeV
D=5.5 um D=4.5 um
-the black circular tracks are attributed to protons

-the spots with irregular shapes and sizes are due to the chemical etch of the detector’s material
- similar results obtained from AFM investigations

D=3 um



proton track diameter depend on the

chemical etching condition of the detectors
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proton track diameter
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Evolution of the proton track diameter in CR-39

detector as function of proton energy
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Layer Energy (MeV)  Proton range (mm) Stopping power Simulation structures of the

Data obtained from SRIM simulation of the

intensity(eV/A) experimental stack (10 pm Al
detector Stack +2 mm of the CR-39 detectors)
1 1 15.5-10° 4.96 5.9 um
2 2 55.3-107 4.23 layer 1+ 40.5 um
3 3 115 -1073 3.85 layer 2+ 58.5 um
4 4 187 -10° 341 layer 3+ 76 um
1MeV 5 3 279 -10° 4.27 layer 4+ 93.5 pm
6 6 386 -10° 3.65 layer 5+ 109 um
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Analysis of the laser driven proton tracks in CR-39 detectors by atomic fo
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- minimum track diameter that can be attributed to protons Is about 0.8
um



proton track diameter (um)
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Conclusions

We propose a method to assess the energy of the laser-accelerated proton beams within the 1-
15 MeV range, by investigating the tracks left in a stack made of two CR-39 detectors. All issues
that occur after the exposure of CR-39 type to laser- accelerated proton beams, followed by
etching in specific physical and chemical conditions was analysed and discussed.

Only individual tracks with circular or elliptic shapes, with very well defined edges and diameters
in the 0.8 — 8 um range, which are theoretically established, are assigned to protons.

The most important step consists in the calibration of the CR-39 detectors and finding
of an analytical expression of the calibration curve in the 1-9 MeV energy range.

| | |

Estimation of the proton energy from the track diameter measured by AFM in each dete
that compose the irradiated stack.
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