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1. Additional Raman Characterization 

Figure S1 shows the room temperature Raman scattering spectrum of a 3D multi-branched 
semiconductor SnO2 nanostructures, measured at λ = 632.8 nm with the laser spot focused on 
different locations along the entire nanostructure. Colors of Raman spectra are related accordingly to 
the location of the incident laser, as labelled in the images on the right. Raman signal corresponding 
to “node” location, whether primary or secondary ones, are the most amplified. 

 
Figure S1. Room temperature Raman scattering spectrum of an individual and isolated straight SnO2 
nanowire, measured at λ = 632.8 nm with the laser spot focused on center wire regions (as labelled). 

  



2. Integral Numerical Solution for Calculation of Interaction Volume 

Let´s calculate the area E and the volume V of the region Ω, with Ω and E are defined as follows: E =  ሼ(𝑥, 𝑦) ∈ ℝଶ ∶  𝑥ଶ + 𝑦ଶ ≤  𝑟ଶሽ,   Ω = ൜𝑥ଶ + 𝑧ଶ ≤  𝑅ଶ𝑥ଶ + 𝑦ଶ ≤  𝑟ଶ  , 𝑟 ≤ 𝑅. 
V is then given by: 𝑉 = 2 ඵ ඥ𝑅ଶ − 𝑟ଶ஼  𝑑𝑥 𝑑𝑦. 
If we transform V in polar coordinates, we obtain: 𝑉 = 2 න 𝑑𝜃 න ඥ𝑅ଶ − 𝜌ଶ cosଶ 𝜃௥

଴
గ

ିగ  𝜌𝑑𝜌 =   4 න 𝑑𝜃  න ඥ𝑅ଶ − 𝜌ଶ cosଶ 𝜃௥
଴

గ
଴  𝜌𝑐𝑜𝑠𝜃𝑑(𝜌𝑐𝑜𝑠𝜃)𝑐𝑜𝑠ଶ𝜃  

=  42 න 1𝑐𝑜𝑠ଶ𝜃గ
଴  ൤− 23 (𝑅ଶ − 𝑡ଶ)൨଴

௥௖௢௦ఏ 𝑑𝜃 =   43 න 𝑅ଷ − (𝑅ଶ −  𝑟ଶ𝑐𝑜𝑠ଶ𝜃)ଷ ଶൗ𝑐𝑜𝑠ଶ𝜃గ
଴  𝑑𝜃 =   43 න 3𝑅ସ𝑟ଶ −  3𝑅ଶ𝑟ସ𝑐𝑜𝑠ଶ𝜃 + 𝑟଺𝑐𝑜𝑠ସ𝜃𝑅ଷ +  (𝑅ଶ − 𝑟ଶ𝑐𝑜𝑠ଶ𝜃)ଷ ଶൗగ

଴  𝑑𝜃
=   43 𝑅ଷ  න 3𝑎ଶ − 3𝑎ସ𝑐𝑜𝑠ଶ𝜃 + 𝑎଺𝑐𝑜𝑠ସ𝜃1 + (1 − 𝑎ଶ𝑐𝑜𝑠ଶ𝜃)ଷ ଶൗ  𝑑𝜃,గ

଴  

where a is the ratio r/R, in the range 0 ≤ a ≤ 1. Then 𝑉 = ସଷ 𝑅ଷ 𝐼(𝑎), with: 

𝐼(𝑎) = න 3𝑎ଶ − 3𝑎ସ𝑐𝑜𝑠ଶ𝜃 + 𝑎଺𝑐𝑜𝑠ସ𝜃1 + (1 − 𝑎ଶ𝑐𝑜𝑠ଶ𝜃)ଷ ଶൗ  𝑑𝜃.గ
଴  

I(a) can only be solved numerically, and through quad (Matlab routine) we obtain the following 
values: 

Table S1. Integral numerical solution for Raman active volume. 

a I(a) 
0 0 

0.1 0.0471 
0.2 0.1875 
0.3 0.4193 
0.4 0.7386 
0.5 1.14 
0.6 1.6162 
0.7 2.1573 
0.8 2.7498 
0.9 3.3749 
1 4 

 
 


