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Figure S1. Histogram showing the size distribution of products shown in Figure 1g (Aug,7Se;3

HNS:s).
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Figure S2. a) UV-vis extinction spectra and b) LSPR peak positions of products shown in Figure
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Figure S3. TEM images of products obtained via the standard procedure, except that the amount

of SeO, was controlled to be a) 0, b) 0.1 umol, ¢) 0.2 umol, and d) 2 pmol, respectively.
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Figure S4. (a) Histogram showing the elemental composition in Figure 1. (b) Histogram

showing the elemental composition of AuSe HNSs with different volumes of SeO, (20 mM).
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Figure S5. TEM images of AuSe products obtained via the standard procedure, except that the
CTAC (200 mM, 1.5 mL) was replaced by: (a) CTAC (200 mM, 1.5 mL) + CTAB (200 mM, 0.5

mL), (b) CTAB (200 mM, 0.5 mL) + H,O 1.5 mL.
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Figure S6. UV-vis-NIR absorption of products shown in Figure 4a.
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Figure S7. Photothermal images of five Au-based nanosheets upon irradiation.
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Figure S8. Photothermal conversion performances of Aus;gSeys, HNSs at different particle

concentrations: (a) UV-Vis-NIR absorption spectra; (b) 47-¢ curves collected with a 1064 nm

laser on/off (1 W cm2); (c) corresponding thermal images; (d) Histogram of AT.
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Figure S9. Linear fitting plot of In(q)-time during the cooling period. C = (a) 0.5C, (b) 0.6C (c)

0.7C, (d) 0.8Cy (€) 0.9C, and () Cy.
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Figure S10. Optical parameters of the materials. (a) Refractive index and (b) Extinction

coefficient.
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Figure S11. Temperature distributions of nanoparticles with different Au-Se ratios. (a) x-axis,

(b) y-axis, c) z-axis.
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Table S1. Real-time temperatures of the water and product solutions as monitored by the thermal

imaging camera.

Time (s) Two(°C) ATwo T product (°C) AT product AT/AT ax -In(AT/AT max)
0 24.7 0 25.7 0 0 /

20 26.2 1.5 323 6.6 0.2260274 1.48709906
40 27.3 2.6 34.9 9.2 0.3150685 1.154965225
60 28.3 3.6 37.3 11.6 0.3972603 0.923163611
80 28.7 4 39.5 13.8 0.4726027 0.749500117
100 29.2 4.5 41.1 15.4 0.5273973 0.6398012
120 29.7 5 42.3 16.6 0.5684932 0.564766014
140 29.9 52 43.8 18.1 0.619863 0.478256771
160 30.4 5.7 44.4 18.7 0.640411 0.445645185
180 31.1 6.4 45.6 19.9 0.6815068 0.383448978
200 31.8 7.1 46 20.3 0.6952055 0.363547823
220 32 7.3 46.9 21.2 0.7260274 0.320167528
240 32.5 7.8 473 21.6 0.739726 0.301475395
260 32.7 8 48.4 22.7 0.7773973 0.251803785
280 33.2 8.5 48.8 23.1 0.7910959 0.234336092
300 333 8.6 49.4 23.7 0.8116438 0.208693661
320 33.6 8.9 49.7 24 0.8219178 0.196114879
340 34.2 9.5 50.2 24.5 0.8390411 0.175495592
360 34.6 9.9 50.6 24.9 0.8527397 0.159300906
380 34.8 10.1 514 25.7 0.880137 0.127677717
400 34.9 10.2 51.3 25.6 0.8767123 0.131576358
420 35.2 10.5 51.9 26.2 0.8972603 0.108409299
440 354 10.7 523 26.6 0.9109589 0.093257493
460 35.5 10.8 52 26.3 0.9006849 0.10459977
480 35.7 11 52.5 26.8 0.9178082 0.085766822
500 36 11.3 53.5 27.8 0.9520548 0.049132689
520 36.2 11.5 54 28.3 0.9691781 0.031306905
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Table S2. Calculation of the resulting photothermal conversion efficiency on the basis of the

initial processing of the data.

T A1064 ATmaXH:O AT ax product hA ( =m*Cp/r ) n
354.758 0.7113 12.4 29.2 0.020126396 41.97%
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Table S3. Summary of XRD results of Au NSs, Se-doped Au NSs, and AuSe HNSs.

Two Theta Full WIdt.h at half Crystalline Size”
Sample No. Crystal Plane ©) maxima (nm)
(FWHM, °)
Au NSs (111) 37.859 0.440 18.93
Se-doped Au NSs (111) 37.794 0.653 12.75
Aug, 7Se73 HNSs (111) 37.861 0.425 19.60

*Crystalline size was calculated using Debye-Scherrer equation.
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Table S4. Summary of the relative peak areas (%) for each split B.E. peak and the parameters

used to fit the Se 3d and Au 4f high-resolution XPS spectra.

B. E. Peak FWHM
Orbital relative peak area element/oxidation state
(eV) (eV)
54.5 1.99 32.8% Se(0)
55.7 1.73 8.1% Se(1I)
Se 3d
57.4 4.56 53.9% Se(0)
61.4 3.57 5.2% Se(II)
83.3 0.85 44.4% Au(0)
84.7 1.48 9.9% Au(l)
Au 4f
87.5 0.86 42.4% Au(0)
88.4 1.58 3.3% Au(l)
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