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LiFdetector

Study and characterization of FNTDs

VFNTDsbasedon PL of LiFcolourcentres inducedby ionisingradiation:

Å Irradiationof LiFgivesriseto stableformationof CCs
Å F2 andF3

+ areCCsconsistingin two electronsboundto two andthree close
anion vacancies,respectively,with overlapping broad absorption bands
peakedat 450nm

Å PLspectrumfrom F2 andF3
+ defects,excitedwith blue light, consistsin two

partially-overlapped broad bands peaked at 678 nm and 541 nm,
respectively
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The project aimsat developinga new generationof FluorescentNuclear
TrackDetectors(FNTD)basedon a tissue-equivalent radiation-sensitivematerial, lithium
fluoride (LiF), with a “smart”thin film of microgelsbasedon poly(N-isopropylacrylamide)
(PNIPAM)for cell culture, that are of interest for radiobiologicalexperimentswith ionising
particles.
Theseinnovativesolid-state detectors-compactand with high spatialresolution-exploit
photoluminescence(PL)optical readout of radiation-inducedcolour centres(CCs)in LiFby
conventionaloptical and confocal laser microscopes,which are widely employed in life
sciencelaboratories. Their performanceswill be compared with those of conventional
detectorsanddosimeters.
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Study and characterization of PNIPAM film for biocompatible FNTDs

T< 32°CT> 32°C

NIPAM Spin coating

ÁFunctionalizationthrough spin coating technique of LiF-based detectors
with thin filmsof PNIPAMastemperature-responsivecell culture surfaces

Temperature responsive 

PNIPAMCell 
culture

T> 32°C T< 32°C

Á Investigationof morphology, thickness, roughnessand optical
propertiesof PNIPAMthin filmsgrownon glassandLiFcrystals
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AFM UV-Vis-NIR Microscopy
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 Glass

DH(20°C) = 800 nm

Irradiation of LiFcrystalswith proton beamsat 3 and 7 
MeV nominalenergy

Local formation of CCs in LiFcrystal to visualize tracks of 
single charged particles by fluorescence microscopy at high 

magnification (100x)

BIOTRACK project 

https://www.biotrack.enea.it


