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Power dependence measurements carried out also show that as less power is delivered to the system, less heating occurs. This was expected as previous results in the literature have indicated that a high electric field and high power are needed in order to successfully heat gold nanoparticles. The heating of the particles was measured at 90%, 70%, 50%, and 30% and, as no heating was observed at 50% or 30%, the authors did not conduct experiments at lower powers. As shown in Fig. S1, the power significantly affects the heating and a severe drop in heating capabilities was observed at even 70%. It should be noted that the authors were unable to perform the heating test above 90% as this amount of power saturates the tuning antenna and risks damage to the equipment. [image: A picture containing diagram  Description automatically generated]

Figure S1 Temperature change as a function of power for a) 5 nm AuNPs, b) 20 nm AuNPs, and c) 30 nm AuNPs. The gain was adjusted on the power amplifier to deliver 90%, 70%, 50%, and 30% of the incoming power from the signal generator. 
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Figure S2. Heating profiles of three samples of 20 nm (Nanopartz) dissolved in DI water at the frequency 13.56 MHz. 


Fig. S4 The capacitor plates and sample holder is pictured on the left. On the right, from top to bottom, is the tunable antenna, the signal generator, and the power amplifier. 
Fig. S3 a) Side view 1, b) side view 2, c) top view, and d) inside view of the capacitor setup. The capacitor is connected to the rest of the components via a BNC female connection soldered to a printed circuit board. The gold nanoparticles are placed inside the holder and the capacitor plates slide over the holder to avoid moving of the sample. 

Fig. S5 The temperature of the plates with the setup running as usual at 13.56 MHz. The voltage across the plates measured 970 Vpp which corresponds to an electric field of 80.8 kV/m.  
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