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Table S1 The (Lu/Y/Ce)-O bond electronegativity (X(Lu/Y/Ce)-O) and bulk modulus of
LYSO:Ce with different Y/Ce content.

x y X(Lu/Y/Ce)-O B(GPa)

0.0 0.000 0.5253 105.4989

0.0 0.001 0.5253 105.4989

0.0 0.005 0.5253 105.4989

0.0 0.010 0.5252 105.4836

0.0 0.020 0.5251 105.4836

0.1 0.000 0.5244 105.3879

0.1 0.001 0.5244 105.3879

0.1 0.005 0.5244 105.3879

0.1 0.010 0.5244 105.3879

0.1 0.020 0.5243 105.3879

0.2 0.000 0.5236 105.2837

0.2 0.001 0.5236 105.2837

0.2 0.005 0.5236 105.2837

0.2 0.010 0.5235 105.2665

0.2 0.020 0.5235 105.2665

0.3 0.000 0.5228 105.1880

0.3 0.001 0.5228 105.1880

0.3 0.005 0.5227 105.1727

0.3 0.010 0.5227 105.1727

0.3 0.020 0.5226 105.1727

0.5 0.000 0.5211 104.9710

0.5 0.001 0.5211 104.9710

0.5 0.005 0.5210 104.9556

0.5 0.010 0.5210 104.9556

0.5 0.020 0.5209 104.9453
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Table S2 The energy resolution (E. R.) and light yield (L.Y.) performance of the

unannealed and annealed LYSO:Ce samples.

Samples
E.R. @511

keV (%)

Relative L.Y. @511

keV (a.u.)

E.R. @1.275 MeV

(%)

Relative L.Y.@ 1.275

MeV (a.u.)

Unannealed 9.2 24656 14.5 24428

Annealed

(1200 °C/10 h)
8.9 37366 8.0 35012

Fig. S1 PLE and PL spectra of LYSO: Ce single crystals which was annealed at (b)
1100 °C for 8 h, (c) 1100 °C for 10 h, (c) 1200 °C for 6 h and (d) 1200 °C for 10 h.

Fig. S2 The fitted decay curve of the luminescence decay curves of LYSO: Ce single
crystals which was annealed at (a) 1100 °C for 6 h, (b) 1200 °C for 10 h and (c)
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1300 °C for 12 h.

Fig. S3. Typical γ-ray energy spectra of as-grown (a) unannealed and (b) annealed

LYSO:Ce samples irradiated by a ²²Na source.
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