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Comparison between analytical and numerical methods 

Figure 6 shows the total absorption of a resonant gold nanoantenna embedded in a single-

mode silicon waveguide calculated both analytically (a) and numerically (b). While the nu-

merical method accounts for the exact shape of the nanorod, the analytical method models the 

antenna as an ellipsoid which leads to small differences between rod/ellipsoid resonance 

lengths. Although the value of the total absorption presents similar trend in both methods, 

there is an offset of ~ 1.6 times in its maximum value which can be explained by the different 

antenna shapes and the presence of the substrate in the numerical simulations. 

 

Fig. 6. Comparison between analyitical and numerical methods. (Top) analytical and (bottom) 
numerical calculations of the total absorption of a resonant gold nanoantenna embedded in a 

single-mode silicon waveguide. The value of the total absorption presents similar trends in 

both methods. The differences in the actual resonance lengths and maximum values are coming 
from the antenna shape and the presence of the substrate. 
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