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Phosphor materials exhibit luminescence when stimulated by ultraviolet light, X-rays, or
electron beams. This luminescent behaviour results from the excitation of the material’s
activator ions, often rare-earth elements or transition metals, within a host lattice. As the
excited electrons return to a lower energy state, they emit photons, with the wavelength of
the emitted light mainly being determined by the type of activator ions present.

Historically, these materials were critical to developing technologies like fluorescent
lighting and cathode-ray tube (CRT) displays. Today, phosphors are used in energy-
efficient white light-emitting diodes (LEDs) and display technologies. The shift to these
modern applications has required continual refinement of phosphor materials to meet the
demands of improved colour rendering, efficiency, and longevity [1]. In addition to
consumer electronics, phosphors play a vital role in scientific and medical settings,
particularly in temperature sensing. [2], scintillations for radiation detection, and emerging
technologies like high-efficiency solar cells and latent fingerprint detection [3].

This talk will review the current state of phosphor materials research, focusing on their
role in various technologies and the material properties required for each application.
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