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Fig. S1 Representative transmission electron micrographs and corresponding histograms of NP 

sizes for the three Au NP samples studied here.  The mean diameters are (a) 94 ± 8 nm, (b) 47 ± 

4 nm, and (c) 25 ± 3 nm.  

NP Diameter (nm) Zeta potential (mV)

94 -57 ± 12 mV

52 -37 ± 12 mV

25 -33 ± 12 mV

Table S1 Zeta potentials of the Au NPs measured in water.  
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Fig. S2 Representative single particle dark-field scattering spectrum with Lorentzian fit (a) and 

GMT spectra for different values of the medium dielectric constant (b). The dotted black line 

indicates the peak position of 572.0 nm determined from the Lorentzian fit. A refractive index of 

1.32 provided the best match between experiment and theory and was applied to the calculations 

of all chains. The 94 nm Au NP sample was chosen for this calibration.



S4

Fig. S3 Extinction spectra of chains of 25 nm Au NPs that have been partially melted and fused 

together such that conductive interactions contribute to the optical response.  The chain in (a) has 

LTot = 500 nm, corresponding to the chain 20N4 in Fig. 3.  The chain in (b) has LTot = 260 nm, 

corresponding to the chain 9N4 in Fig. 4.  
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Fig. S4 Enlarged views of the charge distributions of the superradiant modes for the chains 

shown in Figs. 5 and 6. Note that (g), (h), (i), and (j) correspond to the charge plots in Fig. 6a, 6c, 

6d, and 6f, respectively. Because the charge plots in Fig. 5b and 5e are identical to Fig. 6b and 

6e, we show them here only once.
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Fig. S5 Illustration of AA- and AB-packing of NPs into chains. The calculated spectra of these 

idealized geometries are shown in Fig. 5b-c and Fig. 6b-c.

Fig. S6 Additional extinction spectra of chains of 90 nm (a,b) and 25 nm (c,d) Au NPs.  Here, (a) 

& (b) reproduce LTot for Figs. 3a & 3c respectively, while (c) & (d) reproduce NL from Figs. 4a & 

4c respectively.
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Fig. S7 SEM images of chains with 25 nm Au NPs that show apparent multi-layered structure. 

These chains were excluded from the analysis.


