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Fig. S1 The simulated top-view and side-view schematic illustrations of the (100) plane of (a) and (b) 

In0.85Ga0.15N, (c) and (d) In0.75Ga0.25N.

Fig. S2 (a) The constructed hexagonal pyramid (OABCDEF) on the c-plane sapphire wafer with known 

crystallographic orientations of [1 1  0] and [1  0 0]. (b) A model hexagonal pyramid with a hexagonal 

coordinate system for determining intercepts of C3-plane on a1-, a2-, and c-axes.
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Fig. S3 The inclination and corresponding projected crystallographic orientation of InGaN NRs on C3-planes 

of hexagonal pyramids grown with the Ga/In flux ratio of (a) 0.13 and (b) 0.04 in top-view SEM images.

Fig. S4 Top-view and side-view SEM images of InGaN compact layers and NRs grown on faceted cylinder 

PSS with varying In flux of (a) and (b) 6.12 nm/min, (c) and (d) 6.96 nm/min, (e) and (f) 7.54nm/min.
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Fig. S5(a) shows the PL spectrum of InGaN NRs grown with varying Ga/In flux ratio 

(0.04–0.33). The PL spectral peak positions of InGaN samples with Ga/In flux ratio of 0.33, 

0.22, 0.13, and 0.04, are determined to be 771.1 nm, 794.7 nm, 854.7 nm, and 912.9 nm, 

respectively. Then, the bandgap of InGaN samples with Ga/In flux ratio of 0.33, 0.22, 0.13, and 

0.04, are determined to be 1.61 eV, 1.56 eV, 1.45 eV, and 1.36 eV, respectively. It is well 

accepted that the bandgap of In(1-x)GaxN can be well fitted by the following standard bowing 

equation1-3:
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For In(1-x)GaxN nanowire model, the corresponding parameters have been determined: Eg(GaN) 

= 3.43 eV; Eg(InN) = 1.12 eV; b = 1.01 eV.1 In this model, Eg(InN) of 1.12 eV was employed 

instead of the 0.7 eV value in recent reports2. A proposed explanation of the disparate results is 

that there is a dependence of the bandgap on the free-electron concentration4. Based on the 

chemical composition of InGaN NRs determined by EDXS and HRTEM characterizations, it 

can be found that the relationship among PL peak position, bandgap, and composition of as-

obtained InGaN NRs in our works corresponds well with the reported bowing equation of 

InGaN nanowire model.1 Therefore, based on the known bandgap and PL spectral peak 

position, using standard bowing equation, the component of InGaN NRs with the Ga/In flux 

ratio of 0.33, 0.22, 0.13, and 0.04, is then determined as In0.69Ga0.31N, In0.72Ga0.28N, 

In0.78Ga0.22N, and In0.84Ga0.16N, respectively, which is similar to the EDXS result.

Fig. S5 (a) Room temperature PL spectrum of InGaN samples grown with Ga/In ratio of 0.33, 0.22, 0.13, 

and 0.04. (b) Room temperature PL spectrum, and (b) surface area and volume of InGaN NRs (over a 1.0 × 

1.0 μm2 projected area) with the Ga/In flux ratio of 0.13 on flat c-plane substrate, faceted cylinder with curved 

C0-zone and top c-plane, triangular pyramid with rough C2-plane, as well as hexagonal pyramid with C3-

plane.
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Fig. S6 AFM plane-view images of InGaN nucleated islands grown with the Ga/In flux ratio of 0.13 and the 

growth time of 15 min on (a) c-plane, (b) C2-plane, and (c) C3-plane.

Fig. S7 Simulated atom arrangement in the step-terrace structures of C3-plane of high Miller index ({4  1 

38}).

Table S1 Analysis of the Ga, In, N fluxes, and the determination of Ga/In, III/V, Ga/N flux ratios in growth 
condition. Analysis of the In-contents in InGaN NRs determined by PL and EDXS, as well as calculated by 

the effective In and Ga fluxes.
Ga flux 

(nm/min)
In flux 

(nm/min)
N flux 

(nm/min)
Ga/In 
ratio

III/V 
ratio

Ga/N 
ratio

In-content 
from PL

In-content 
from EDXS

Calculated 
In-content

2.01 6.12 8.97 0.33 0.91 0.22 0.69 0.67 0.75
1.37 6.12 8.97 0.22 0.84 0.15 0.72 0.71 0.81
0.79 6.12 8.97 0.13 0.77 0.08 0.78 0.77 0.89
0.27 6.12 8.97 0.04 0.71 0.03 0.84 0.85 0.96

Table S1 reveals the difference of experimentally determined In-contents (PL and EDXS) 

and calculated In-contents (xIn=Ineff/(Ineff+Gaeff)) from the determiend effective In/Ga fluxes 

(Ineff and Gaeff). The calculated In-contents from effective Ga/In fluxes is based on the 

precondition of complete incorporation of In and Ga. It can be found that the measured In-
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contents in InGaN are 8%–12% lowr than calculated In-contents. As reported, the In flux can 

be completely incorporated at the growth temperature below 500°C, and the In-content in 

InGaN continuous decreases as growth temperature increases from 500°C to 700°C due to the 

In desorption.5, 6 The significant In-content decrease of 10% can be found at higher growth 

temperature of 565–580°C5 and 575–600°C6. Therefore, the In-content decrease of 8%–12% at 

the higher growth temperature of 576–579°C than that below 500°C (for the case of complete 

incorporation) can be confidently attributed to the measurable In desorption.
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