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Fig. S1 FT-IR spectra of hexanoic acid/hexylamine-capped Sro4F2:Ce;’, Thbys, Nags

nanocrystals and free hexanoic acid/hexylamine ligands.
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Fig. S2 EDS spectra of (a) Caos-2xF2:Cej:, Thy', Nagi., and (b) Sros-2xF2:Cel, Thy, Na
o1 Nanocrystals. Curves of the actual doping concentrations of Tb** ions in (c) Cags-

»F2:Cey;, Tby , Nayp., and (d) SrosaxF2:Ces;, Tb: , Na,., nanocrystals versus the

feeding concentrations of Tb*" ions.
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Fig. S3 XPS spectra of Sro4F2:Ce;;, Tbys, Nags; (a) Ce3d, (b) Tb3d, (c) Sr3d, (d) Nals,

(e) Fls.
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Fig. S4 PL spectra of (a) Tb-free samples (CaF2:10%Ce®" and SrF2:10%Ce*") and (b)

Ce/Tb co-doped samples (CaF2:10%Ce®*, 20%Tb%" and SrF2:10%Ce®*, 20%Th®").
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Fig. S5 The effects of Na* ion doping on the photoluminescence properties of Ce/Th

codoped (a) CaF2 and (b) SrF> nanoparticles.
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Figure S6. (a) The comparison of PLQYs of nanocrystal powders and nanocrystal

chloroform solutions. The raw absorption and emission data for measuring PLQY's of

Wavelength (nm)

(b) nanocrystal powders and (c) nanocrystal chloroform solutions.
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Fig. S7 (a-€) Fluorescence lifetime plots of Cags-2xF2:Ce5;, T, Nagy., (x=0.1, 0.15,

0.2, 0.25, 0.3) nanocrystals with different Th doping concentrations.
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Fig. S8 (a-€) Fluorescence lifetime plots of SrogoxF2:Ce5;, Th:', Nagi., (x=0.1, 0.15,

0.2, 0.25, 0.3) nanocrystals with different Th doping concentrations.
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Fig. S9 Thermogravimetric profiles of (a) Cag4F»:Ce;), Tby, Nag; and (b) Sro4F2:Ce;),

Tbs,, Nags nanocrystals.
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