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SEM evaluation
The values shown in Tab.1 have been obtained by evaluating over 2000 Ga-droplets for droplet density, approx. 200 droplets for evaluation of droplet height and diameter. NW length and diameter were obtained from measuring over 100 NW in total. The Ga-droplet wetting angles at the NW tip was evaluated at 59 NW. For the NW and crystallite density, over 5000 objects were counted. 

Subtraction of contribution from GaAs islands to x-ray profile
In the presented case, the measured x-ray Profiles can be modeled empirically using a sum of 4 Gaussian curves for each profile. Each Gaussian can be attributed to a signal peak originating from WZ, ZB, 4H (or a disordered phase with the same hexagonality as 4H) in the NWs and from parasitic GaAs islands (ZB). The resulting fits are given in Fig. S1 a). This way the contributions of NWs (solid black lines) and parasites (broken lines) to the x-ray profile can be decomposed. The Gaussians obtained for the parasitic GaAs islands are shown in Fig. S1 b), the resulting NW signal is depicted in Fig. S1 c). Please note, that this approach, modeling the X-ray profiles by Gaussians, may likely fail in case of NWs with low phase purity μp < 100 layers. Even for high phase purity NW, and if the X-ray profile shows pronounced peaks, the phase fraction obtained from the Gaussian fits may not properly account for contributions of very short segments. Therefore, we suggest to use the Markov model instead. 
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FIG S1:
Subtraction of the signal of parasitic GaAs islands using Gaussian functions. a) X-ray intensity profiles of samples A, B, and C. The black open circles show the experimental data. The contribution of parasitic islands is given by the broken line. The black solid lines represent NW contributions from WZ, 4H (or disordered phase), and ZB (from left to right). The colored solid line is the sum of the Gaussians for parasitic, WZ, 4H and ZB. b) Separate representation of the contributions of parasitic GaAs islands. c) Experimental data after subtraction of contribution from parasitic islands. 

TEM evaluation
HR-TEM images of segments showing characteristic features of the NW crystal structure of sample C are shown in Fig. S2. Segments with disordered crystal structure, high number of stacking faults and very short segments are visible in Fig. S2 a). We attribute the X-ray signal between ZB and WZ to regions with such disordered crystal phase. In Fig. S2 b) extended ZB and WZ segments are shown. Figure S2 c) shows an overview-image of a NW of sample C featuring long WZ segments and disordered regions. Also the Ga droplet with wetting angle close to 90° at the tip can be seen. 
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FIG S2:
HR-TEM images. a) Disordered phase of short alternating WZ, twinned ZB and ZB segments. b) Extended WZ and ZB segments separated by disordered region. Insets show the fast Fourier transform of a quadratic region of the disordered region, ZB and WZ segments. c) overview of a whole NW of sample C.     
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