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Figure S1. (a) X-Ray diffractograms of the samples prepared with m = 4 and m = 6 in their as deposited 
and annealed state. (b) Energy dispersive spectroscopy of the NiFe sample prepared with m = 6 as 
deposited and annealed in the energy range 0.2-1 keV. The annealing treatment was performed at 380 
˚C. 
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Figure S2. Atomic force microscopy performed on a 2 μm × 2 μm area of samples prepared with  
(a) m = 4, (b) m = 5, (c) m = 6, and (d) m = 7 on bare silicon substrates, after the annealing treatment at 
380 ˚C. 
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Figure S3. HADDAF images and elemental maps of NiFe nanotube samples (a-d) NT_S1-4, prepared 
with Ni:Fe pulse ratio m = 6, annealed at 380 ˚C, and corresponding energy dispersive spectroscopy 
analysis of the external shell. The composition and NiFe shell thickness values measured for the four 
nanotubes are summarized in Table S1. 
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Table S1. Thickness and compositional values of NiFe NTs prepared by ALD with Ni:Fe pulse ratio  
m = 6. The values were extrapolated from STEM-EDX analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample 

 

Thickness far 
from holes (nm) 

 

Ni (at%) in 
NiFe ratio 

 

Fe (at%) in 
NiFe ratio 

 

O (at%) in 
the shell 

NT1 (main 
text) 

21.1 80.2 19.8 3.5 

NT_S1 23.3 80.7 19.3 3.4 

NT_S2 20.2 80.5 19.5 3.6 

NT_S3 23.3 80.7 19.3 3.5 

NT_S4 22.1 80.8 19.2 3.5 

Average 21.6 ± 1.2 80.4 ± 0.3 19.6 ± 0.3 3.5 ± 0.1 
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Figure S4. Hysteresis curves measured with a VSM, at room temperature, of as deposited (purple curve) 
and annealed (magenta curve) NiFe thin films prepared by ALD, using Ni:Fe pulse ratio (a) m = 4,  
(b) m = 5 , (c) m = 6 and (d) m = 7. The hysteresis curves were acquired with an applied field oriented at 
0˚ degrees in the plane of the sample. On the right panel the same curves are magnified. 
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Figure S5. Hysteresis curves measured with a VSM at room temperature of annealed NiFe thin films 
prepared by ALD, using Ni:Fe pulse ratio (a) m = 4, (b) m = 5 , (c) m = 6 and (d) m = 7. The blue (red) 
curves were acquired with an applied field oriented at 0˚ (45) degrees in the plane of the sample. 
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Figure S6. VNA-FMR measurements of annealed NiFe thin films prepared by ALD, using Ni:Fe pulse ratio 
(a) m = 4, (b) m = 5 , (c) m = 6 and (d) m = 7. The resonance measurements were acquired while sweeping 
the magnetic field from 90 to -90 mT in the plane of the sample.  
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Figure S7. (a) BLS spectra detected, at different applied static magnetic fields, on an individual 
permalloy NT prepared by PEALD using Ni : Fe pulse ratio m = 6. Black arrows indicate the peak 
(eigenmode) whose linewidth was used to assess the NT damping parameter. (b) Linewidth Δf plotted 
as function of the resonance frequency of the mode selected. The data are fitted with a linear function 
whose slope is twice the Gilbert damping parameter α, that is found to be 0.01 consistent with the 
VNA-FMR data. 
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Equation y = a + b*x
Plot C
Weight Instrumental
Intercept 0.17706 ± 0.02085
Slope 0.01976 ± 0.00248
Residual Sum of Squares 0.265
Pearson's r 0.99222
R-Square (COD) 0.98451
Adj. R-Square 0.96901

a = 0.01


