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Figure S1. Diagram of the deposition setup. Image not to scale. 

 

 

Figure S2. The size distribution of Al nanoparticles measured with a quadrupole mass spectrometer. The majority of 
measured nanoparticles have a diameter between 5 nm and 13 nm, which is up to three times smaller than the values 
obtained with STEM/EDX (Figure 7). This observation can suggest that most of the generated Al nanoparticles are 
uncharged and, therefore, cannot be detected with the quadrupole mass spectrometer. 

 

 

 

Figure S3. TOF-SIMS depth profiles of Al nanoparticles buried under Cu thin film obtained with Bi3
2+ beam and ac-

quired from the 2.5 µm × 2.5 µm ROI of Figure 2 (in the logarithmic scale). 
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Figure S4. The topology of the sample surface imaged with SEM. In this case, the surface lumps result from the Al 
nanoparticles, which were directly deposited on the Si substrate and, therefore, introduced the initial surface rough-
ness prior to the Cu deposition. Thus, the bright spots on the image represent Cu bumps over the Al nanoparticles. 
This is proved by the STEM/EDX imaging of the sample cross-section (Figure 7). 

 

 

Figure S5. 2D side views (in depth) of the sample main isotopes: a) 27Al+, b) 63Cu+, c) 28Si+ and d) their overlay obtained 
with the 69Ga+ beam. Signal integration over 175 nm in y-direction at the location of the most prominent Al nanopar-
ticle (marked with the yellow dashed lines in Figure 6). Signal intensity was adjusted individually for each image. The 
yellow dashed lines indicate the first 35 scans used for generating elemental maps in Figure 6. 

 

 

Figure S6. The measured TOF-SIMS depth profiles (a) of Al nanoparticles buried under Cu thin film obtained with 
Ga+ beam and acquired from the 2.5 µm × 2.5 µm ROI of Figure 6. The normalization to 1 (b) was provided for better 
visualization of the signal peaks locations. 
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Figure S7. STEM/EDX depth profiles acquired by signal integrations over the region shown in Figure 7: a) the atomic 
fraction of elements in the sample (ZAF corrected: Z – atomic number, A – absorption, F – fluorescence), b) normal-
ized to 1 atomic fraction of elements in the sample. The black dashed lines denote the locations of estimated interfaces. 


