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Latest Advances in Luminescent Materials and Instrumentation for Medical
Physics and Radiation Research

The optically stimulated luminescence (OSL) technique has already become a successful com-
mercial tool in personal radiation dosimetry, medical dosimetry, diagnostic imaging, geological
and archeological dating. This review briefly describes the history and fundamental principles of
OSL materials, methods and instrumentation. Progress in material and detector engineering has
allowed new and promising developments regarding OSL applications in the medical field. New
OSL instrumentation, data processing algorithms and real-time measurements for in vivo and
in vitro dosimetry in both radiation therapy and diagnostic will be discussed. The next tech-
nological breakthrough was done with Fluorescent Nuclear Track detectors (FNTD) that has
some important advantages in measuring fast neutron and high energy heavy charge particles
that became the research tool in radiation therapy and radiobiology. New Mg-doped aluminum
oxide crystals and novel type of imaging instrumentation for FNTD technology were engineered
and successfully demonstrated for radiation dosimetry, medical dosimetry and radiobiological
research.
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