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We present the details of thickness determinations for nominal 9 nm and 60 nm BaFe2As2 
(Ba-122) thin films grown by pulsed laser deposition (PLD) technique. The thickness of the 9 
nm Ba-122 thin film is precisely determined by fitting its X-ray reflectivity (XRR) spectrum 
using LEPTOS[1] software. The simulated sample modeled is a Ba-122 thin film on a LiF 
substrate with density, roughness, and Ba-122 thickness left as free variables. The genetic 
algorithm was used as an optimization algorithm to find the global minimum. As is shown in 
Figure S1(a), the fitting range for the 9 nm film is restricted to 2θ angles below which clear 
Kiessig fringes persist. We obtained 9.1 ± 0.1 nm based on the fitting (other fitted 
parameters: density 9.45 ± 0.30 g/cm3, roughness 0.25 ± 4.00 nm). Error reported is the 
standard deviation determined from the variance in the fitting parameters from best-fit 
calculations.

As for the 60 nm nominal Ba-122 thin film, no observable Kiessig fringes were observed 
in Figure S1(a). To determine the thickness we performed transmission electron microscopy 
(TEM) measurement on it to determine its thickness (Figure S1(b)). the thickness of the 
60 nm nominal Ba-122 film, based on Figure S1(b), is 62.4 ± 1.2 nm. The error reported 
is the standard deviation determined from the 20 equally spaced regions (shown in Figure 
S1(b) inset).
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(a) (b)

Figure S1. Thickness determinations of Ba-122 thin films. (a) X-ray reflectivity spectra and
corresponding fittings for nominal 9 nm and 60 nm Ba-122 thin films. (b) TEM image of 60
nm Ba-122 thin film. Inset shows the equally spaced positions for deviation determination.
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