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In Figure S1 we report an SEM overview image of different horizontal nanowires that coalesce together 

creating a textured film. 

 
 
Figure S1. SEM image of horizontal nanowires coalescing into a textured film. 
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In Figures S2 and S3 we report the 3D atomic model, HAADF-STEM image simulation and GPA 

analysis for the nanowire-substrate interface in the two orientation of interest; the [100]Zn3P2 and 

[110]Zn3P2 directions are parallel to [110]InP and [010]InP, respectively. The results here reported are used 

to evaluate the residual strain in the material.  

For the [100]Zn3P2 direction parallel to [110]InP, if we consider the vertical direction to the substrate 

surface, we measure a -3.7% relative mismatch for the (001)Zn3P2 plane with respect to the (001)InP plane 

(Figure 2d). For a fully relaxed Zn3P2 structure (as in Figure S2), we would expect -2.8% relative 

mismatch. Regarding the parallel planes to the (001)InP surface, the (010)Zn3P2, a fully relaxed material 

should show a -2.7% relative lattice mismatch with respect to the (1-10)InP planes of the substrate (see 

image simulation in Figure S2).11,70 In these nanowires, the (010)Zn3P2 planes are only decreasing the 

mismatch by -1.6% (Figure 2d), 

When the [110]Zn3P2 direction parallel to [010]InP, from the dilatation map of the planes parallel to the 

(001)InP surface we can observe that the lattice distance of the (001)Zn3P2 planes is around 2.5% smaller 

than that of the (001)InP planes Figure 2h), as expected for a mostly relaxed Zn3P2 structure (in absence 

of strain the expected mismatch is -2.8%, as reported in the image simulation in Figure S3),  as 

d(004)Zn3P2 = 0.2849 nm and d(002)InP = 0.2934 nm.11,12 Considering the planes perpendicular to the 

(001)InP surface, from the dilatation map we can observe that the lattice distance for the (1-10)Zn3P2 

planes is around 2.1% smaller (-2.1% mismatch) than that of the (100)InP planes in the substrate (Figure 

2h), as expected for a slightly expanded Zn3P2 structure (in absence of strain the expected mismatch is 

-2.7% as reported in the image simulation in the Figure S3). The interplanar spacings according to 

literature are d(2−20)Zn3P2 = 0.2856 nm and d(200)InP = 0.2934 nm, respectively.11,70  
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Figure S2. (left panel) 3D atomic and corresponding STEM image simulation for the (001)x[100]Zn3P2 
on (001)x[110]InP. In the central and right panels the GPA analysis along the parallel (top panel) and 
perpendicular direction (bottom panel) with respect to the growth (001) direction. 
 

 
 

Figure S3. (left panel) 3D atomic and corresponding STEM image simulation for the (001)x[110]Zn3P2 
on (001)x[010]InP. In the central and right panels the GPA analysis along the parallel (top panel) and 
perpendicular direction (bottom panel) with respect to the growth (001) direction. 
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In Figure S4 we report the HAADF-STEM image and GPA analysis on Zn3P2 nanopyramids grown 

on InP. By considering the perpendicular and parallel direction with respect to the substrate surface, we 

could observe -3.2% and -1.9% decrease on the lattice mismatch, respectively, and negligible rotation. 

 

 
Figure S4. a) HAADF-STEM micrograph from Zn3P2 pyramid growing on InP substrate imaged along 
the [100]Zn3P2 and [110]InP zone axis. b) GPA analysis along the parallel (top panel) and perpendicular 
direction (bottom panel) with respect to the growth (001) direction. 
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In Figure S5 we report some examples for the presence of the rotated domains along the investigated 

nanowires. 

 
 
Figure S5. a) STEM-HAADF micrograph overview of the 0° nanowire. Here different areas are 
highlighted with coloured boxes; in the second and third panel the highlighted areas are reported with 
higher resolution together with the frequency filtered maps in order to highlight the presence of the two 
domains. b) STEM-HAADF micrograph overview of the 45° nanowire. Here different areas are 
highlighted with coloured boxes; in the fifth and sixth panel the highlighted areas are reported with 
higher resolution together with the frequency filtered maps in order to highlight the presence of the two 
domains.  
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In Figure S6 we report the 3D atomic model, HAADF-STEM image simulation and GPA analysis for 

the nanowire-substrate interface for both the main and rotated domains observed in the two orientations 

of interest; the [100]Zn3P2 and [110]Zn3P2 directions are parallel to [110]InP and [010]InP, respectively.  

 
 
 
 
 
 
 

 
 
Figure S6. (top and central panels) 3D atomic and corresponding STEM image simulation for the main 
and rotated domains observed in the nanowire. In the bottom panel, the GPA analysis along the parallel 
(top panel) and perpendicular direction (bottom panel) with respect to the growth/vertical direction.  
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In Figure S7 we report the presence of the early stage (101) faceted domain nucleation along the entire 

nanowire. 

 

 

 

 
 

Figure S7. SEM image showing distribution of early stage (101) faceted domain nucleation. 
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In Figure S8 some extra DFT simulation results for the investigated interfaces are reported. 

 

 
Figure S8. Additional DFT simulations of various (un)rotated interface configurations. 
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In Figure S9 we report a Zn3P2 heterotwin superlattice nanowire highlighting the presence of rotated 

domains. 

 

 
Figure S9. (a) HRTEM image of a Zn3P2 heterotwin superlattice nanowire, with boxes highlighting the 
areas shown in b and d. (b) HRTEM pattern of a <100>Zn3P2 zone axis and (c) corresponding power 
spectrum. (d) HRTEM pattern of a <111>Zn3P2 zone axis and (d) corresponding power spectrum. FFT 
filtered mapping is not presented due to it not being as clear due to the superimposed power spectra of 
the neighbouring rotated (twinned) sections. 


