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Table S1. Properties of bulk semiconductor materials1-3 

 InP ZnS ZnSe CdS CdSe 
Crystal Structure Zinc blende Zinc blende Zinc blende Zinc blende Zinc blende 

Valence Banda [eV] 1.1 0 0.53 0.18 0.60 
Conduction Banda [eV] 2.45 3.61 3.22 2.67 2.34 

Bulk Bandgap [eV] 1.35 3.61 2.69 2.49 1.74 
Electron Effective Massb [me*] 0.073 0.34 0.15 0.21 0.13 

Hole Effective Massb [mh*] 0.64 1.75 0.53 0.68 0.45 
High Frequency Dielectric Constant 9.61 5.1 5.6 5.3 5.8 

Lattice Constant [Å] 5.869 5.41 5.668 5.82 6.08 
Lattice Mismatchc [%] 0 7.82 4.9 0.83 3.59 

Bond Strength [kJ/mol] 197.9 205 136 196 310 
a Energy in eV relative to vacuum. 
b In units of me, i.e., 9.11×10−31 kg. 
c Relative to the InP crystal lattice. 
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Figure S1. Absorbance spectra of small, medium, and large InP cores. 
 

 
 

 
Figure S2. Histograms demonstrating size distribution of QD samples on the medium core after 1, 4, 
7, and 10 SILAR iterations obtained through analysis of sizing based on TEM images. 
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Table S2. Sizing of core/shell particles with the medium core (2.45 nm diameter). 

Composition 
# of 

SILAR 
iterations 

Diameter 
[nm] +/- [nm] +/- [%] 

Shell 
Thickness 

[nm] 

No. of 
Shell 
MLs 

No. of Dots 
Sampled 

InP/ZnS 

1 ML 2.5 0.6 23.3 0 0.0 130 
4 ML 3.2 0.5 14.4 0.7 1.4 122 
7 ML 3.5 0.5 12.8 1.1 2.0 199 

10 ML 4.7 0.6 12.3 2.2 4.1 122 

InP/ZnSe 

1 ML 3.2 0.4 13.3 0.8 1.4 159 
4 ML 4.6 0.7 14.3 2.2 3.8 182 
7 ML 5.8 0.7 12.8 3.3 5.9 126 

10 ML 6.1 1.1 17.5 3.7 6.5 190 

InP/CdS 

1 ML 4.2 0.8 19.2 1.7 2.9 108 
4 ML 4.7 0.7 14.8 2.2 3.8 129 
7 ML 5.6 1.2 20.6 3.2 5.5 112 

10 ML 8.7 1.3 15.0 6.3 10.8 221 

InP/CdSe 

1 ML 3.4 0.5 15.8 0.9 1.5 109 
4 ML 4.4 0.6 13.4 2.0 3.2 140 
7 ML 6.0 0.7 12.4 3.5 5.8 140 

10 ML 7.7 0.5 7.0 5.2 8.6 346 
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Figure S3. PL emission spectra of QDs synthesized using small, medium, and large (top to bottom) 
core InP nanocrystals after 1, 4, 7, or 10 SILAR iterations of ZnS, ZnSe, CdS, and CdSe (left to right). 
The dashed gray line indicates a detector change at 897 nm. 
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Figure S4. Full width at half maximum of the PL spectra of heterostructures synthesized using medium 
sized InP core nanocrystals. For the dual emitting InP/CdSe, the solid line depicts the NIR emission 
peak and the dashed line depicts the visible emission peak. For samples with medium and large cores, 
the visible peak is observed after four SILAR iterations, and for the small sample after seven SILAR 
iterations. 

 

 

 

 

 
 
Figure S5. Comparison of the absorbance spectra and 1S peak positions of InP/ZnS samples 
synthesized using TOP:S and S/ODE after 1, 4, 7, or 10 SILAR iterations. 
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Figure S6. Comparison of the TEM images of InP/ZnSe samples synthesized using TOP:Se, DPP:Se, 
and TOP:Se in addition with DPP to study the effect of zinc-phosphine complexes on the formation of 
the ZnSe shell.  
 

 

 

 

 

 

Figure S7. PL spectra of dual emitting InP/CdSe heterostructures synthesized using small, medium, 
and large cores (left to right) depicting a narrow emission peak in the visible and a broad emission peak 
in the NIR. The visible emission peaks have been normalized to one. 
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Figure S8. Absorbance-normalized PL spectra depict trends in relative brightness of the 
heterostructures with respect to shell thickness. Samples shown were synthesized using the medium-
sized InP cores and 1, 4, 7, and 10 SILAR iterations. The legends indicate the number of shell 
monolayers deposited. PL spectra normalized to their absorbance at the excitation wavelength, 400 
nm. 
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