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Figure S1. The energy transform of the NaYF4:,Yb,Er,Ce-OA and the structure of OAlg molecule.
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Figure S2. FTIR measurement of NaYF4:20%Yb,2%Er,3%Ce nanoparticles capped with OA
(NaYF4:Yb,Er,Ce-OA), NaYFs,Yb,Er,Ce@SiO, nanoparticles, NaYFs:,Yb,Er,Ce@SiO»-OAlg

nanoparticles and the OAlg molecule.
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Figure S3. XRD measurement of NaYF4:Yb,Er,Ce nanoparticles and NaYF4:Yb,Er,Ce@SiO,-

OAlg nanoparticles.
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Figure S4. The cell toxicity of NaYF4:Yb,Er,Ce@SiO>-OAlg nanoparticles.
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Figure S5. The photo of R3L3S1N card from Thorlabs Co.
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2 1 0.2500 2000 4 1 16.00 R 1 1 2.000 250 7 1 128.0 391
2 0.2806 1782 2 17.96 218 2 2245 223 2 1437 348

3 03150 1587 3 20.16 248 3 2520 198 3 161.3 310

4 0.3536 1414 4 2263 221 4 2828 177 4 181.0 276

5 0.3969 1260 5 25.40 19.7 5 3174 157 5 203.2 246

6 04454 un & 2851 115 & 3564 140 6 228.1 219

-1 1 (5000 100 5 1 3200 156 2 1 4.00 125 8 1 256.0 195
2 0.5612 891 2 3592 139 2 4.490 11 2 2874 174

3 (6300 794 3 4032 124 3 5.040 99.2 3 3225 1.55

4 07071 707 4 4528 1.0 4 5.657 884 4 3620 138

H 0.7937 630 5 50.80 9.84 5 6.350 |7 5 406.4 123

& 0.8909 561 6 57.02 877 [ 7127 702 6 4561 110

0 1 100 500 L 1 64.00 7.81 3 1 8.000 625 9 1 5120 0977
2 L1222 445 2 7184 6.96 2 8.980 557 2 5747 0.870

3 1.260 197 3 80.63 6.20 3 10.08 496 3 645.1 0775

4 1414 354 4 90.51 5.52 4 1131 442 4 7241 0.691

5 1587 s 5 101.6 4.92 5 1270 394 5 8127 0615

6 1782 281 6 114.0 4.38 & 1425 351 6 9123 0348

Figure S6. 1951 USAF Resolution Target Data from Thorlabs Co.
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