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Structural and compositional characterization of the iron nanowires
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In Supporting Information File 1, additional microscopic characterization of the
Fe deposits is provided. As can be noticed in Figure S1, SEM images indicate
that the microstructure of deposits grown under high precursor flux is granular.
This hampers the observation of magnetic anisotropy, as discussed in the main

text.

Figure S1: SEM image of the iron deposit grown at high precursor flux, process
pressure of 6 x 107® mbar, showing the presence of grains with size larger than

100 nm.
One typical raw-data compositional analysis by EDS is shown in Figure S1_2. It

corresponds to one of the deposits with optimized growth conditions. The

guantitative analysis of the spectrum shows Fe content above 80%.
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Figure S2: EDS spectrum of an optimized iron deposit.

In Table S1, characteristic dimensional values of the lateral dimensions of the

thinnest and thickest Fe nanowires, obtained by means of TEM measurements,

are shown.

Table S1: Characteristic values of dimensions of the nanowires.

Width Thickness
0, 0,
Nanowire Nominal FWHM . % Nominal Half . % Maximun
difference Maximun difference
Thinnest 250 nm 250 nm 0% 10 nm 11 nm 10% 22 nm
Thickest 250 nm 353 nm 41% 45 nm 50 nm 11% 99 nm

The high-resolution TEM images of the thinnest and thickest Fe nanowires are

shown in Figure S3. Their microstructure is mostly composed of an amorphous

matrix, as deduced from the predominantly diffuse scattering in the Fast Fourier

Transform (FFT). This amorphous matrix contains nanocrystals of approx. 1 to

2 nm size whose FFT corresponds with a-Fe.
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Figure S3: HRTEM images of two selected iron nanowires. The FFT of the

squared red areas are shown at the top left of each image. The maximum

thicknesses of each deposit (22 nm and 99 nm) are specified.

Examples of EELS spectra of the O K and Fe L, 3 edges_used for compositional
analysis are shown in Figure S4. This plot depicts a spectrum collected in the
inner part of the thin (nominal 10 nm) iron nanowires, and one recorded in the
outer surface, presenting a remarkable oxidation. They have been extracted
from the spectrum images used for chemical mapping, shown in Figure 4 of the

main manuscript text.
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Figure S4: EELS spectra obtained at the core of the nanowire (black line) and
at the nanowire surface (red line). They are plotted vertically shifted for the sake

of clarity.
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