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Figure S1 XRD patterns of BGS:0.06Tm?*" and BGS:0.06Tm3",0.2Yb**
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Figure S2 Excitation spectrum of BGS:0.06Tm3" monitored at 806 nm



Ay =355 nm, A =450 nm (v = 18.7 ps)
A, =472 nm, i, =650 nm (t = 209.6 ps)

sl

Intensity (a. u.)

200 400 600 800 1000
Time (us)

Figure S3 Decay curves of BGS:0.06Tm3*
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Figure S4 Normalized emission spectra of BGS:xTm?3" (0.04 <x <0.1) under (a) 472

and (b) 355 nm excitation
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Figure S5 Emission spectra of BGS:xTm?" (0.04 < x <0.1) under 355 nm excitation,

inset shows the dependence of 450 nm emission intensity on Tm?3* concentration
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Figure S6 Normalized (for 650 nm) emission spectra of BGS:xTm?* (0.04 <x <0.1)

under 355 nm excitation
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Figure S7 Excitation spectra of BGS:xTm?" (0.04 < x < 0.1) monitored at 650 nm
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Figure S8 Decay curves of BGS:0.06Tm3",yYb*" (0 <y < 0.3) measured under
different conditions: () Aex = 355 nm, Aep, = 663 nm; (b) Aex = 472 nm, Ay, = 650 nm;

(€) Aex =472 nm, A, = 807 nm
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Figure S9 ET efficiencies (ngr) of BGS:0.06Tm3*,yYb3* (0 <y < 0.3) from different

excited states of Tm3* to Yb3" excited by different wavelengths



Table S1 z; and B; (i = 1, 2) values of the decay curves for BGS:0.06Tm?3*

hex (Nm)  Aep (nm) Ty (Us) 1o (1s) B, B,
355 807 75.0 - 2648.0 -
472 807 1155 301.2 7986.3 1363.6
683 807 71.2 - 1979.1 -
355 450 18.7 - 4213.8 -
472 650 209.6 - 2092.7 -

Table S2 z; and B; (i = 1, 2) values of the decay curves for BGS:0.06Tm3*,yYb3" (0 <

y <0.3) by exciting at 472 nm and monitoring 807 nm

y tu(us) nus) B B,

0 115.5 301.2 7986.3 1363.6
0.05 90.7 2429 7299.8 1438.3
0.1 752 2140 5320.7 1717.2
0.2 76.7 210.7 7349.2 1193.0
0.3 702 1974 6402.3 1241.1




