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1. Dosimetric Assessment 

At these frequencies, the penetration depth of the radiation is rather small (1.2 mm) and a non 

uniform electric field distribution in the membrane sample is observed (Supplementary Figure S1), 

leading to thermal gradients within the sample. Unfortunately, we could not perform temperature 

measurements. However, we estimated the largest thermal gradient between the local maximum and 

minimum peak SAR to be <0.1 °C after 4 h of exposure. This value was determined by integrating 

equation 1 over the whole exposure time in the worst case scenario, i.e., assuming that all heat transfer 

mechanisms (conduction, convection, etc.) could be neglected except millimeter radiation energy 

deposition. It is worth to highlight that heat transfer convection mechanisms should be disabled here 

due to the rather viscous nature of the membrane samples used [1]. 
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is the time rate of initial temperature rises, proportional to the SAR in the first few seconds 

of exposure over which heat diffusion and convection do not occur [2,3]; dT is the temperature 

increment, dt the duration (s) over which T is measured and c is the specific heat, assumed to be that of 

water c = 4186 J/kg K. 

Figure S1. E-field distribution on the XY (A) and YZ (B) planes (65 GHz; 1 W incident power).  
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