22nd International Young Scientists Conference Optics and High Technology
Material Science - SPO 2021 ONLINE

Contribution ID: 5 Type: Oral

X-ray imaging using semiconductor X-ray image
detectors

Friday, 12 November 2021 11:30 (15 minutes)

Imaging using X-rays is currently used in a wide range of fields such as medical, industry and security.The
most common type of detector in use today is the indirect conversion method.In the indirect conversion
method, X-rays are converted into visible light by a material called a scintillator. In the indirect conversion
method, X-rays are converted into visible light by a substance called a scintillator. After being converted into
visible light, it is converted into electrical signals. However, the indirect conversion method has inherent
problems such as the diffusion of light in the scintillator. Semiconductor X-ray image detectors, on the other
hand, are direct-conversion detectors, which means that when X-rays are detected, they do not need to be
converted into visible light, but can be directly converted into electrical signals. In order to absorb X-rays
efficiently at room air temperature, a material with high density, large atomic number, and large band gap
is generally required. Thallium bromide (TIBr) and cadmium telluride (CdTe), both of which are compound
semiconductors, are promising materials for detectors because of their high density and large atomic number.
On the other hand, their attenuation and response properties in objects are different. Therefore, it is expected
that the response when operating as an image detector will be different between the two. In this study, we
investigated the relationship between the image evaluation and response characteristics of the transmitted
image captured by two X-ray image detectors, TIBr and CdTe.
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