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Estimation of the electron temperature after pulse excitation 

In order to evaluate the temperature of the hot thermalized electron bath right after pulsed 

excitation, we applied a standard two-temperature model [R1-R3]: 
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where 𝑇𝑇e and 𝑇𝑇l are the electron and lattice temperature, respectively,  Ce(Te) = ξTe 

(ξ = 68 J K-2 m-3) is the temperature-dependent electron heat capacity per unit volume, 

Cl = 2.5 × 106 J K-1 m-3 is the lattice heat capacity per unit volume, g = 2.2 W K-1 m-3 is the 

electron-phonon coupling constant, E0 is the density of energy absorbed by the sample, 𝜎𝜎𝐿𝐿 is the 

temporal pulse-width and 𝜏𝜏𝑆𝑆 is the time-scale for energy transfer to the ambient (Tamb = 298 K). 

Our pulse width is σ L ≅ 0.15 ps and for simplicity we assume τ S ≈ 400 ps. We note, however, that 

𝜏𝜏S does not influence the dynamics on the ps time-scale right after excitation, thus we do not need 

to precisely estimate this parameter. We then evaluate the absorption by the resonant antennas with 

the finite-difference time-domain method [R4] and we exploit the two-temperature model to 

calculate the electron and lattice temperatures for the three different power levels employed in 

Figure 4a of the main text, also taking the throughput of the objective into account. The results in 

Figure S1 demonstrate that, upon pulsed excitation, the electron bath thermalizes to a temperature 

that depends on the impinging power and can be as high as about 2500 K above Tamb. It should be 

noted, however, that this estimation, which would require a precise knowledge of the impinging 

fluence and of the absorption cross sections of the nanoantennas, suffers from a significant 

uncertainty. 
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Figure S1 (a) Variation in the electron temperature as a function of time calculated with the two-

temperature model for the three different average excitation powers employed in Figure 4a in the 

main text; (b) variation in the lattice temperature as a function of time from the same simulations. 

 

Another notable feature of the simulation results is the possibility to evaluate not only the 

maximum temperature but also the relaxation time of the thermalized electron population. In 

Figure S2 we plot the relaxation time τ (defined as the time required for Te – Tamb to decrease by 

50%) as a function of the excitation power. It is seen that higher initial temperatures lead to longer 

relaxation dynamics with values on the ps time-scale that, given the overall uncertainty, are in fair 

qualitative agreement with the ps dynamics experimentally observed in Figure 4a of the main text 

for the resonant antennas. 
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Figure S2 Relaxation time τ of the thermalized electron population calculated from the two-

temperature model for the three levels of average power employed for the experiment of Figure 4a 

in the main text.  
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