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S1. Summary of Contents


This document contains supplementary information for Synthesis of Photoactive ZnSnP2 Semiconductor Nanowires. Section S2 contains X-ray diffraction characterization of as-prepared SnP3. Section S3 has data describing the size of the Sn nanoparticles used in this work. Section S4 presents data that was used to differentiate ZnSnP2 from Zn3P2. Section S5 summarizes the assignments for the collected Raman spectra. Section S6 shows representative Auger characterization data. Section S7 contains the references cited herein.
S2. Characterization of as-prepared SnP3

 The SnP3 powder used in the synthesis of ZnSnP2 nanowireswas prepared by mechanical alloying of stoichiometric Sn and red P in a high-energy ball mill. The SnP3 powder prepared in this manner was pure and crystalline, that is, no unreacted elemental Sn or tin phosphides in composition other than SnP3 detected within the detection window.
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Figure S1. X-ray diffractogram collected from SnP3powder precursor prepared in high-energy ball mill. No reflection detected for elemental Sn and tin phosphides in composition other than SnP3.

S3. Size of Sn Nanoparticles


Thermally evaporated Sn forms nanoparticles/islands on the surface of Si.1 The thickness of the deposited Sn dictates the particle size, which is suitable for nanowire growth seed in vapor-liquid-solid (VLS) mechanism.
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Figure S2. The height profile of the thermally deposited Sn islands on Si(111) wafers. The islands possess nominal thickness of (a) 5 nm, (b) 20 nm, and (c) 30 nm.

S4. ZnSnP2 vs Zn3P2

Using the optimized growth conditions for ZnSnP2, the nanowire films on Si substrates werehigh density and dull gray in color. Conditions deviated from ideal yielded the amber-colored nanowire films that were identified as Zn3P2 as discussed in the main text. The color difference also indicates the difference in the optical properties in both samples. The resulting Zn3P2 nanowires were crystalline as shown in Figure S4.
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Figure S3. (Left) ZnSnP2 nanowire films on Si substrates after 1 h growth. (Right) Appearance of growth substrates synthesized under conditions that produced predominantly Zn3P2 nanowires.
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Figure S4. CorrespondingX-ray diffractogram of amber-colored nanowire films on Si(111) substrate. The reflections matched the simulated reflection for tetragonal Zn3P2.

S5. Raman Spectra Assignments

Raman spectra were collected for samples prepared in optimized as well as non-optimized growth conditions. The observed Raman active modes were assigned according to available literature data in Table S1.

Table S1. Observed active Raman scattering of as-grown nanowire films

	
	Peak Position /cm-1

	Assignment
	Nanowire Films
	Bulk Single Crystal
 ADDIN EN.CITE 

2-3


	Zn3P2 (A1)
	220
	224

	Zn3P2 (B1)
	289
	290

	Zn3P2 (B1)
	347
	345-347

	Assignment
	Nanowire Films
	Bulk Single Crystal
 ADDIN EN.CITE 

4-5


	ZnSnP2 (A2)
	295a
	292-295

	ZnSnP2 (A1)
	313
	304-309

	ZnSnP2 (A2)
	329a
	330-333

	ZnSnP2 (B1)
	-
	346-353

	ZnSnP2 (B2 LO)
	354
	356-365


a indicates cation disorder-activated Raman scattering 4
Raman scattering spectra collected fromZnSnP2nanowire films grown for 1 h, 1.5 h, and 2 h on 20 nm thick Sn islands show the diminishing of ZnSnP2 LO mode at 354 cm-1as the deposition proceeded,while bands like 220 cm-1, 289 cm-1 and 347 cm-1 became apparent with longer deposition. The latter Raman active bands were assigned to Zn3P2 (Table S1.),
 ADDIN EN.CITE 

2-3
 and this was confirmed by the additional reflections for tetragonal crystal lattice in the XRD pattern (Figure S4). The same observations were noticed in nanowires prepared with Sn islands of 5 nm and 30 nm thick for 1 h. The dominant band for nanowire films grown on 5 nm Sn islands was 220 cm-1 of Zn3P2. The data suggests the conversion of ZnSnP2 to Zn3P2 is, in fact, a function of Sn nanoparticles. The setup yielded Zn3P2 beyond 2 h.
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Figure S5. (a) Raman spectra of nanowire films grown on 20 nm Sn islands for various duration. The presented data were collected after 1 h (black), 1.5 h (maroon), and > 2 h (red) of growth, respectively. (b) Raman spectra of nanowire films grown on 5 nm (black) and 30 nm (red and blue) Sn islands for 1 h to 1.5 h. Excitation source: 785 nm.
S6. Auger Characterization of ZnSnP2 Nanowires
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Figure S6. Differentiated Auger spectrum collected from representative ZnSnP2 nanowires sample prepared from 20 nm Sn islands for 30 min.
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