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Additional information about the profile shape of the nanowires

and micromagnetic simulations
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In Supporting Information File 2, additional information about the micromagnetic
simulations is provided. In Table S1, we include the values of cell sizes used in
the micromagnetic simulations using the GPMagnet package. The cell size is
the size of the digitalization volume in the simulations. In other words, it is the
voxel (volumetric pixel). Inside a cell, it is assumed that the magnetization is the
same for all magnetic atoms. This digitalization has to be accommodated to the

sample size in order to reproduce the real volume of the sample.

Table S1: Cell sizes used in the micromagnetic simulations.

CASE | (Rectangular profile) CASE Il (Bell-shaped profile) CASE Il (Bell-shaped profile +
oxidized layer)
Thickness Cell Size Thickness Cell Size Thickness Cell Size
(nm) (nm®) xxyxz (nm) (nm®) xxyxz (nm) (hm?) x xy xz
5, 10, 15, 20, 5, 10, 15, 20,
25, 30 5x5x5 25, 30 5x5x5 5 5Ex5x2
10 5x5x3
35 5x5x7 35 5x5x7
15 5x5x4
40 5x5x 20 40 5x5x20 20, 25, 30 5x5x5
50 5x5x25 50 5x5x25 35, 40, 50 5x5x 10

As described in the main text, three different types of nanowire profiles were
investigated (cases I, Il and Ill). For the cases Il and Ill, we used the parameters
of the Table S2 to reproduce the profile shape for different thicknesses. Given
that we only had experimental data of profiles of the samples with nominal
thickness 10 nm and 45 nm (see Table S3), for the intermediate thicknesses we
assumed a lineal dependence of each parameter with respect to thickness. In
Figure S1, the generated profiles are represented.

For case Il, zp and 2y, have been respectively used to determine the thickness
and the width for the rectangular profile taking the exact value of z, and the
nearest multiple of 5 of 2yp, given the discrete size of the micromagnetic cells

(5 x 5 nm?). For case I, we have simulated the bell-shaped profiles by stacking
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rectangular layers where their thicknesses were related to the cell size and their

widths were limited by the fitting function, z(y), in Equation 2.

Table S2: Estimated fitting parameter for different thicknesses to reproduce

cases Il and Il profile shapes.

Thickness A (hm) C(hm™) ye (nm) 2yo (nm) Zo (Nm)
5nm -1.84 0.0251 0 239.6 5
10 nm -7.84 0.0237 0 251.4 10
15 nm -12.41 0.0217 0 263.2 15
20 nm -17.70 0.0200 0 275.2 20
25 nm -22.98 0.0183 0 287.0 25
30 nm —28.27 0.0166 0 298.8 30
35 nm -33.55 0.0149 0 310.6 35
40 nm -38.84 0.0132 0 322.6 40
50 nm -49.41 0.0097 0 346.2 50

Table S3: Fitting parameter of the profiles extracted from the TEM images for

Fe nanowires of 10 and 45 nm nominal thickness.

tNom A (nm) C (nm'l) Ye (hm) 2yo (hm) Zo (nm)
Full Profile 10 nm -10.3(1) 0.0213(7) 0 263(1) 12.45(8)
45 nm -47(2) 0.0086(6) 0 309(8) 54(1)
Half Profile 10 nm -9.97(9) 0.0225(6) 0 257(1) 12.69(7)
(left-side) 45 nm -48.8(6) 0.0099(2) 0 343(2) 49.3(3)
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Figure S2: Simulated profiles using the Equation 2 in the main text and the

fitting parameters reported in Table S2.
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