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ABSTRACT

In this study, a scintillation resin for 3D printing was fabricated with 1.0 wt% of PPO organic scintillator, 5.0
wt% of MMA, and commercial acrylic resin. Using the scintillation resin, 3D-shaped plastic scintillator radiation
sensors were successfully fabricated quickly and inexpensively with a commercial 3D DLP printer. The 3D
printed plastic scintillator has a good dose-output linearity of R-square 0.998 was obtained in the range of 1 to
10 nA of beam current of the 45 MeV proton beam. The developed 3D plastic scintillator has low light output,
so there is a limit to its use in low-dose-rate gamma-ray or X-ray dosimetry. However, it was confirmed that the
tissue equivalent material could be usefully used for measuring high energy or high dose rates radiation, such as

proton beams and ultra-high dose rate beams.
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II. MATERIAL AND METHODS
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Fabrication of 3D DLP scintillation resin
(Anycubic Acylic Resin + PPO + MMA)
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Fig. 1. Process of 3D plastics scintillators using
3D DLP printer.
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Fig. 2. Block diagram of measurement system.

II. RESULT AND DISCUSSION
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Fig. 3. Process of 3D printed plastic scintillators using
a commercial DLP 3D printer.
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Fig. 4. Process of 3D printed plastics scintillation
sensors, (a) 3D printed plastics scintillators,

(b) plastics scintillator attached on the optical cable,
(c) light reflect using teflon tape, and (d) light shield
using black tape.
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Fig. 5. Experimental setup for characterization of
the 3D printed plastic scintillator in KIRAMS.
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Fig. 6. Measured data for 45 MeV proton beams
(@) 1 nC, (b) 2 nC, (¢) 5nC and (d) 10 nC
in KIRAMS using 3D printed plastic scintillators.
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Fig. 7. Linearity of outputs of the 3D printed plastic
scintillators as a function of proton beam currents
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