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Table S1. Reactions between precursors and sapphire occurring at different ranges of temperature.

Temperature Reaction

900—1000°C 2Y2O3 + Al2O3 → Y4Al2O9

1000—1100°C Y4Al2O9 + Al2O3 → 4YAlO3

1100—1550°C 3YAlO3 + Al2O3 → Y3Al5O12

Fig. S1 XRD patterns of the precursor calcined at 630 °C. 

Fig. S2 XRD patterns of the precursors at different molar ratios of urea/Y(NO3)3 preparation.



Fig. S3 SEM images of the precursors prepared with different R values: R=1(a), R=2(b), R=3(c), 

R=4(d), R=5(e), R=10(f), R=20(g) and R=30 (h).

Fig. S4 Cross-section images the precursors at different R value: R=3(a), R=5(b).

 

Fig. S5 Cross-section images the transparent polycrystalline films at different R value preparation.



Fig. S6 XRD patterns of annealing films after interfacial reaction with different R value. The peaks 

marked by * are from Sapphire substrate

Fig. S7 Rietveld refinements of the transparent polycrystalline film calcined at 1550 °C



Fig. S8 Transmittance spectrum of YAG transparent polycrystalline films with R = 3.

Fig. S9 The PLE spectra of the YAG: xCe polycrystalline films



Fig. S10 The PLE and PL spectra of YAG: 1%Pr film (a) and YAG: 5%Ce,1%Pr (b-c).

Fig. S11 PL spectra measured in an integrating sphere with air as reference and YAG: RE (RE=Ce, 

Pr) transparent polycrystalline films.



Fig. S12 Thermal conductivity of YAG: 5%Ce film.

Fig. S13 EL spectra of one layer (a-b) and 3 layers (c-d) of YAG: RE (RE=Ce, Pr) transparent 

polycrystalline films.


