Substrate-enhanced photoluminescence of colour centres in lithium
fluoride film-based detectors for gamma-ray dosimetry
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Abstract

Passive solid-state detectors based on lithium fluoride (LiF) thin films, with nominal thicknesses of 0.5, 1 and 2 um, were grown by thermal evaporation on Si(100) and
aluminum-coated silicon substrates at ENEA Frascati. Their operating principle relies on optical readout of radiophotoluminescence (RPL) emitted by radiation-induced
F, and F,* colour centres (CCs). These detectors offer high spatial resolution over a large field of view, a wide dynamic range and ease of use, with stable RPL enabling
repeated evaluations without signal loss. LiF detectors on Si(100) and Al/Si(100) were irradiated over a wide dose range and multiple dose rates using the ®°Co source of
the Calliope irradiation facility at ENEA Casaccia. RPL intensity showed a linear dependence on dose, consistent across the dose-rate regimes tested, and was
approximately four times higher for films on Al/Si(100) than on Si(100). These results demonstrate the potential of LiF thin-film detectors for gamma-ray dosimetry over
a wide dose range.
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Optical readout of LiF detectors

LiF samples wirradiation The principle of operation of these radiation
P ;- detectors is the optical reading of the visible
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