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bought substrate and a substrate annealed at 730°C are shown in Figure 5 (a) and (b), respectively.
On the annealed substrates, the Bi,Se; layers display two types of pyramidal domains, which are
rotated by 60° with respect to each other. In contrast, the layers on the non-annealed (rough) wafers
exhibit a uniform orientation of their domains, implying the absence of twins, which is consistent
with the data obtained from XRD measurements.

AFM measured values of the Rrms were found to be 1.1 and 1.6 nm for BiySe; grown on as-bought
rough substrates and substrates that had been annealed (at 730°C) substrates, respectively. These
values were used to fit the XRR curves (Figure 5(c)). Layers that had been grown on the annealed
substrate display distinct oscillations in the XRR curves as compared to layers grown on the rough
substrate. The values of the root-mean-square roughness of the InP/Bi,Se; interfaces (deduced from
the fit) were 2.1 and 0.3 nm for the as-bought and annealed substrates, respectively. The XRD and
AFM measurements show that the use of a rough substrate enables complete suppression of twin
formation. In order to check the interface quality and to obtain details about the mechanism of twin

suppression, high-resolution STEM (HRSTEM) studies were performed.
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Figure 6. Cross-sectional HAADF-STEM images of an arca of a Bi»Se; film grown on a rough
InP(111)B substrate: (a) overview image showing a perfect interface and the absence of twins; (b)
enlargement of image (a) at the interface region, with a simulated HAADF-STEM image inserted. A
difference in contrast between the experimental HAADF-STEM image and the simulated image is

present since roughness has been not included in the simulation; (¢) structural model of image (b)
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