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Fig. S1: Schematic drawing of the magnetron sputtering experimental set-up.
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Fig. S2: Representative X-ray diffractrograms for samples S1, S3 and S4 deposited onto fussed
quartz amorphous substrates. No characteristic diffraction peaks for crystalline Si were detected.
The dashed line shows the position where the diffraction of the Si [111] planes should appear.
The observed broad peak corresponds to the amorphous fussed quartz substrate.
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Fig. S3: Study of samples S1 and S2. Pore (or trapped gas nanobuble) size and aspect ratio distribution
histograms from TEM cross-sectional images.

Sample S1:
Si-Ne/150dc/2Ne

Narower pore size distribution
in the range 1-5 nm.

Pores are elongated with a
mean aspect ratio of 0.6.

Sample S2:
Si-Ne(He)/150dc/2Ne+2He

Broader pore size distribution in
the range 1-12 nm.

Pores are elongated with a
mean aspect ratio of 0.6.
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Due to the different pore shape (elongated) we have defined pore size as the diameter of a circle equivalent in area to the one obtained for
each pore in the TEM images. Pores below 0.5 nm size are in the limit to what we could clearly identify in our images and we do not have
considered them. The aspect ratio has been defined as minor to major axis ratio of the best fitted ellipse for each pore. A perfectly round
pore has an aspect ratio of 1.0. Elongated pores have aspect ratios <1.0.




Fig. S4: Study of samples S4 and S5. Pore (or trapped gas nanobuble) size and aspect ratio distribution
histograms from TEM cross-sectional images.
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Due to the different pore shape (elongated) we have defined pore size as the diameter of a circle equivalent in area to the one obtained for
each pore in the TEM images. Pores below 0.5 nm size are in the limit to what we could clearly identify in our images and we do not have
considered them. The aspect ratio has been defined as minor to major axis ratio of the best fitted ellipse for each pore. A perfectly round
pore has an aspect ratio of 1.0. Elongated pores have aspect ratios <1.0.



Fig. S5: Study of samples S6 and S7. Pore (or trapped gas nanobuble) size and aspect ratio distribution
histograms from TEM cross-sectional images.
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Due to the different pore shape (elongated) we have defined pore size as the diameter of a circle equivalent in area to the one obtained for
each pore in the TEM images. Pores below 0.5 nm size are in the limit to what we could clearly identify in our images and we do not have
considered them. The aspect ratio has been defined as minor to major axis ratio of the best fitted ellipse for each pore. A perfectly round
pore has an aspect ratio of 1.0. Elongated pores have aspect ratios <1.0.



Fig. S6: TEM cross section images of samples S1 and S4. In these particular areas it
was possible to visualize characteristic columns for films grown in pure Ne plasmas.




Fig. S7: SEM top-view images of samples S8 and S9. These images correspond to the
observed columnar structures in the cross-section images.
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Sample nr. Column size range Mean column size
Description (nm) (nm)
- s& 14-89 39423
Si-Ar/150dc/2Ar
e 17-85 49+26
Si-Ar(He)/150dc/1Ar+1He




