Apply the Light Guide to Improve the Light Collection Efficiency

of the Gamma Ray Camera
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INTRODUCTION

» Coded-aperture imaging (CAIl) systems are being developed for environmental monitoring and nuclear safety. In particular, portable devieces can be used effectively in the fields of
homeland security and the application of nuclear plants.

» Cerium doped Gd2Al2Ga3012 (GAGG(Ce)) has a relatively high density (6.63 g/cm3), excellent energy resolution, and high light yield (50,000 photons/MeV).

» Silicon photomultiplier (SIPM) operates at a lower voltage than conventional PMT and can be compacted.

» GAGG(Ce) pixel does not exactly match the SIPM sensor, the light generated in the scintillator may be lost to the gap area between the SIPM pixels, and the leaked light may react
with the adjacent pixel to cause problems due to optical cross-talk.

» We conducted to apply a light guide to improve light collection efficiency and reduce optical cross-talk between adjacent SIPM pixels. We compared the gain, energy spectrum,
angular resolution, and image quality based on the application of the light guide.

MATERIALS AND METHODS
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CONCLUSION

In this study, the effects of the light guide combined between scintillator and SIPM array to increase the amount of light collection efficiency was investigated. By applying light
guide, we confirmed that it can improve energy resolution with increasing amount of light, and improve metrics of quality for reconstructed images. It was confirmed that the gain
Increased by 16.03% on the energy spectrum due to an increase in the amount of light collected while the light guide was applied. Also, when comparing PSNR, NMSE, and SSIM
values for the images reconstructed between the module without the light guide and the module coupled with the light guide, it was determined that an improved image was obtained.
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