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Scintillation

This work aimed to explore luminescence properties and application of the
gadolinium borate glass system. The chemical composition was 27.5Gd,05-(72.5-x)
B,O5-xDy,05 which dysprosium oxide is the rare earth trivalent. Variations in the
concentrations of Dy*" ion used are 0.05, 0.1, 0.5, 1.0 and 1.5 mol%. This glass was
prepared by melt-quenching technique at 1.400 °C for 3 hours. This work divides the
study into two parts: 1. WLED encapsulation design and 2. Design the X-ray imaging
system. W-LED usually has three main parts: 1. LED chip (InGaN) 2. Phosphor-coated
(YAG: Ce) layer and 3. LED encapsulation by epoxy resin. Unfortunately, epoxy resin
has disadvantages such as toxicity and short decay time, so this motivates us to adopt
a challenging design by replacing epoxy resin encapsulation with glass samples. Instead
of using the original phosphor coating and epoxy resin, the glass sample can efficiently
act as an encapsulating shell with a semiconductor material. The glass samples can
also be varied with various shapes and optimize the LED encapsulation's brightness.
Therefore, the researcher has applied the advantages of glass to further application by
designing an inverted bell shape. Moreover, the optical properties were studied using
Electroluminescence (EL) to ensure that this glass can be used as an LED
encapsulation. A new system with low-cost fabrication and high-quality x-ray
scintillation material-based imaging systems was also designed. The device utilizes a
single-crystal inorganic scintillator to convert ionizing radiation to visible light
wavelengths (400 -700 nm). It also can be used to measure radiation and x-ray imaging

analysis of medical samples.

School of Physics Student's Signature AJD O‘f‘anyagm f rP
G
Academic Year 2022 Advisor's Signature “"J&Q—*')




