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Lead halide perovskite (LHP) nanocrystals show promise as scintillators due to their high atomic number,
bright luminescence and tunable emission wavelength. Here, we present nanocomposite scintillators which
consist of formamidinium lead halide perovskite nanocrystals in a polymer matrix. Mixed-halide FAPbBr3,Cls(1 4,
nanocrystals were synthesised by a room-temperature solution-growth method which allowed for rapid, low-
cost production. Luminescence spectra, time response and Stokes shifts were measured for each different
nanocrystal composition so as to select the most appropriate LHP nanocrystal for inclusion in the nanocom-
posite scintillator: the ideal nanocrystal would have bright, fast emission at a wavelength close to the to the
maximum efficiency of a photomultiplier tube and would also have a large Stokes shift so as to minimise
reabsorption of the scintillation light.

Nanocomposite scintillators were then produced which contained LHP nanocrystals in a matrix of either
PMMA or the plastic scintillator EJ-290. A significant challenge in producing uniform, transparent nanocom-
posite materials is the effect of optical scattering, which leads to an increase in the opacity of the scintillator
with increased effect when the scintillator is thicker, contains a higher loading of nanocrystals, or contains
larger particles. Here, the size of the LHP nanocrystals was minimised and a partial ligand exchange procedure
was investigated as a strategy to prevent nanocrystal aggregation. The thickness and nanocrystal loading of
the composites were then investigated so as to balance the transparency of the scintillator to visible light with
the attenuation of high-energy photons.
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