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Figure S1. (a) EDX analysis of CuS NRs. (b) SEM image of CuS NRs. The 

corresponding elemental mapping of (c) Cu and (d) S. 

 

 

Calculation of Photothermal Conversion Efficiency of the CuS/UC 

The photothermal conversion efficiency of the CuS/UC was determined using a 

previously established method.1-3 The detailed calculation was as follows: 

                                                   (1) 

In the equation (1), h is the heat transfer coefficient, S represents the surface area 

for heat transfer, Tmax is the equilibrium temperature, and Tsurr indicates the 
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temperature of the surrounding environment. Qdis is the heat dissipated to the 

surrounding environment, I is the intensity of the laser irradiation, and A808 is the 

absorbance of the photothermal material at wavelength 808 nm. In order to obtain hS, 

a parameter θ is conducted as followed: 

                                          (2) 

The time constant of a sample system can be obtained by equation (3). 

                                          (3) 

The values of hS can be calculated by the equation (4). 

                                          (4) 

 

For example, based on above approach, the photothermal conversion efficiency 

of the 0.8CuS/UC was calculated. From the experimental design, the Tsurr was 24.5 

°C, the laser intensity is 1.5 W, and the Qdis was 11.28 J. The absorbance of 

0.8CuS/UC was 1.56 at wavelength of 808 nm. From Figure S1a, the Tmax was 70.1 

°C. From Figure S2b, τs was calculated to be 284.34 s and then hS was obtained as 

13.30 mW/°C. Therefore, the photothermal conversion efficiency of 0.8CuS/UC was 

calculated to be 45.18%. For 0.1CuS/UC, 0.3CuS/UC, and 0.5CuS/UC, photothermal 

conversion efficiencies were calculated to be 30.67, 34.27, and 34.51, respectively. 
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Figure S2. (a) Photothermal curve of 0.8CuS/UC with 808 nm laser irradiation. (b) 

Linear time data versus -ln(θ) obtained from the cooling period of Figure S2a. 
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