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Figure S1. STEM image of In/Ga alloy seeds (A) and their corresponding EDS elemental
maps (B, C).
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Figure S2. TEM analysis of products when In, Ga, and P precursors were mixed together in
one step before heating reveals that separate InP and GaP NW’s form. EDS analysis of wires
A and B shows pure InP while corresponding analysis of wires D and C indicates pure GaP.
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Figure S3. Composition of the resulting NWs is controlled by the precursor ratio of TMIn
and TEGa (A) and the diameter is controlled by the total precursor concentration (B). TEM

images of NWs of increasing diameter (C-F).
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Figure S4. XRD of InP, InsGai«P, and GaP (A-D) indicate that the NWs all consist of primarily

the zincblende crystal structure.



Figure S5. Electron diffraction of InP, InyGai.xP and GaP NWs rotated perpendicular to the
[011] planes with composition indicated (A-E) reveals that the NWs grow in the
[111]direction Simulated electron diffraction pattern (F) for zincblende InP viewed
perpendicular to the [011] planes matches the experimental data. A simple structural
model (G) shows several low Miller index planes of the zincblende crystal structure.
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Figure S6. Raman spectra of (A) InP NWs and wafer and (B) GaP NWs and wafer show
consistent phonon modes positions and line shapes.
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Figure S7. UV-Vis absorption spectrum for indirect band gap NWs (A) shows a below band
gap absorption and only a sharp rise in absorption at energies greater than the direct band
gap of the material. In contrast, direct band gap NWs (B) feature a sharp rise in absorption
at the band edge.
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Figure S8. EELS analysis of the NWs was performed using a monochromated ZLP with a
FWHM of 0.17 eV (A). For power law fitting (B,C) the background was subtracted from the
raw data and the inelastic signal was extracted. Band gap extraction using the inflection

point from raw data (D) gave slightly different results but the trend of band gap vs.
composition was consistent (E).
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Figure S9. EELS onset fitting of GaP (A), InsGai«P (B-D) and InP (E) NWs. GaP and InP EELS
spectra can be well fitted with indirect band gap (E3/2) and direct band gap (E'/2) models
while In,Gai«P have contributions from both direct and indirect band gaps. As the indium
composition is increased, the EELS data resembles more the E1/2 model , indicating a greater
contribution from the direct band gap. The E; describes the extracted band gap value.
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Figure $10. PL measurements correlating to the composition of individual NWs were taken
to obtain an exact composition-band gap relation. The SEM image of an individual NW (A)
was matched with the optical image of the same NW on a silicon substrate (B) to correlate
its EDS spectrum (C) and elemental composition to the PL energy (D). The comprehensive
measurements are summarized in (E) and follow the same trend as figure 5 in the main text.
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Figure S11. PL intensity, normalized to the NW volume, was used as another method to
pinpoint the direct-indirect band gap transition. SEM images (A) were used to measure
volume and correlated to the optical image of the NW on a silicon substrate (B) and the PL
intensity (C). The PL intensity, acquired under identical conditions for all samples, was
divided by the NW volume to generate the normalized PL intensity vs. PL energy diagram

(D). The yellow dotted line represents the expected PL intensity as the I'" valley moves

. . . 1 .
higher in energy than the X valley, which scales as: T 5o Er g Ex VKT where B is a constant

and Er(x) and Ex(x) are the band minima as a function of composition.
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