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PHONGNARED BOONTUENG : DEVELOPMENT OF CERIUM-DOPED GLASS
SCINTILLATCRS FOR APPLICATIONS IN PROTON COMPUTED TOMOGRAPHY.
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Proton-computed tomography, a 30 medical imaging instrument, is a tool to
diagnose the patient before getting proton therapy. To reconstruct the image, it is
important to track the path of the proton and measure its energy. Scintillating materials
based on rare-earth-doped glasses are interesting for measuring energy because they
are iow;cost, can be formed into different shapes, and give off light in the visible
spectrum. We successfully synthesized the borate glass by doping rare earth elements
using a melt-quenching technique. In this work, we focus on gadolinium-barium-
fluoroborate and gadolinium-aluminum-flucroborate glasses doped by cerium ions.
The physical and scintillation properties of the fabricated glasses were measured,
including glass density and scintillation properties such as  transmittance,
photoluminescence, and decay time. The oxidation states of cerium were determined
using an x-ray absorption near edge structure techniqgue. Under xray radiation, the
doped glasses were irradiated and compared to those of the standard BGO scintillator.
Moreover, the elasses were impinged by a 70 MeV proton beam to demonstrate the
depth-dose profile of the proton beam. Two kinds of systems of absorber materials
for measurement of the depth-dose profile were considered: virtual water phantom
and water. The measurement observed an ernission light by changing the absorber
thicknesses to eet a depth-dose profile. The measurements showed that both
materials could be used as absorbers to provide the depth-dose profile. In the GATE
simulation, the deposition energy of the proton beam on the glass was calculated and
compared to the observed emission in the depth-dose profile. The calculated profites

were found to be compatible with the observed emissions for both absorber materiats.
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