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S1. EDX analysis and chemical composition

The chemical composition of each layer has been determined by EDX analysis of the cross-sectional lamellae of
the nanostructures. In particular, Ga L, In L, P K, As L lines have been selected for the quantification. From the
intensity ratio of the elemental lines we could quantify the chemical composition of each layer and we found that
that the structure consists of GaP/InoesGaossP/InP/InAso.4sPoss/InAs. Below we show the EDX map and the
elemental line profile of the structure through all the interfaces, in <001> direction (Figure S1.1) and the STEM-
HAADF images of magnified portions of the structure in two <111> directions, together with the correspondent
EDX line profiles (Figure S1.2):
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Figure S1.1. (a) EDX map of the whole structure and (b) elemental line profile in (001) direction across the
interfaces as indicated by the black arrow.
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Figure S1.2. (a,c) STEM-HAADEF images of a portion of the structure containing all the heterointerfaces in two

different <111> directions and (b,d) corresponding element distribution line profiles acquired be EDX. The profiles

start from the GaP core and are measured across the different layers as indicated by the black arrows.



S2. High Resolution TEM analysis

Figure 52.1 shows the STEM-HAADF images of another structure, where the InAs topmost layer exhibits the two
{111} facets but also an additional inclined facet, that probably is a result of the non-complete suppression of the
(001) growth front. However, as in the structure shown in Figure 5 of the main text, all the interfaces are sharp
and abrupt. Some twin planes are also visible in different directions, propagating through the different layers.
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Figure S2.1. Low (a) and high (b) magnification cross section STEM-HAADF image of another individual
heterostructure.

Figure S2.2 shows the HRTEM image of the heterointerfaces in the {111} plane of another structure, highlighting
the high crystal quality and the interface sharpness. A twin plane is also visible, as indicated by the orange dotted
line.



Figure S2.2. Cross section HRSTEM-HAADF image of a portion of another heterostructure with the interfaces in
<111> direction well visible. The orange dotted line indicates a twin plane present in the InGaP layer.



