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Abstract

X-rays are a form of electromagnetic radiation characterized by unique physical properties, such
as the ability to penetrate and be absorbed by materials to varying degrees depending on their
density and atomic number. They are commonly produced using a Coolidge tube and widely
employed in crystal analysis through X-ray dffiraction (XRD) techniques. Their applications
include medical imaging—such as radiography and computed tomography—as well as radiation
therapy. Industrial uses involve non-destructive testing and quality control, while in security, X-
rays are used for luggage inspection. Physically, X-rays interact with matter through absorption
and scattering, particularly via the photoelectric effect and Compton effect, with the interaction
influenced by factors like energy, wavelength, and material density. Radiation dose is a critical
aspect for safe usage, necessitating precise radiation protection techniques. An experimental
study was conducted to measure the linear attenuation coefficient of aluminum as a function of
X-ray energy, aiming to evaluate its effectiveness as a radiation shielding material.

Keywords: X-rays, Coolidge tube, interaction with matter, linear attenuation, Compton effect, photoelectric
effect, medical imaging, dffiraction, XRD, radiation dose, radiation protection, aluminum, wavelength,

energy.
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