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Enhanced colour-centre photoluminescence in LiF films
for proton beam detectors

Luminescence properties of radiation-induced colour centres in lithium fluoride (LiF) have been deeply investigated in the last two decades
for their successful use in radiation imaging sensors and, more recently, as detectors and dosimeters, even at low dose values. The
material sensitivity to ionizing radiations (X-rays, y-rays, electrons, protons, neutrons, etc.), combined with the high efficiency of visible
photoluminescence emitted by F, and F;* colour centres, allows indeed for the optical readout of these LiF-based detectors, which also
offer high intrinsic spatial resolution, wide dynamic range and large field of view. Their use for advanced diagnostics of proton beams,
produced by the TOP-IMPLART linear accelerator for oncological radiotherapy under development at ENEA Frascati Research Centre, is

under test at different proton energies [1, 2].

* F, (two anion vacancies with two bound
electrons) and F,* (three anion vacancies
with two bound electrons) centres
created by radiation

Growth & Characterization of LiF thin films

Growth by thermal evaporation @ Photonics Micro and
Nanostructures Laboratory of ENEA C.R. Frascati [3].
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Optical and morphological properties of LiF films

UV-Vis-NIR spectrophotometry
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Reasearch carried out within the TOP-IMPLART Project, funded by Lazio Region,
Italy, and TECHEA, Technologies for Health, ENEA project.
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Characterization of optical and morphological properties

 UV-Vis-NIR spectrophotometry
 Atomic Force Microscopy (AFM)
 Optical Microscopy in Fluorescence Mode

PL response of LiF films
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Optical Fluorescence Microscopy
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