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Supplementary Figures

Fig. S1 (A) SEM image of AuNRs with an AR of 2.97 (25 nm × 73 nm). (B) SEM image of 

AuNRs with an AR of 3.48 (25 nm × 87 nm).
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Fig. S2 Overlaid UV-Vis extinction spectra of AuNRs with two different ARs dispersed in 

water.
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Fig. S3 Schematic to show the working principle of scattering-based DF microscopy and 

spectroscopy
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Fig. S4 A photograph to show the experimental setup for single-particle DF microscopy and 

spectroscopy.
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Fig. S5 Inflection point method for single-particle LSPR scattering sensing with AuNRs (25 nm 

× 87 nm, AR = 3.48) in the presence of the pyridine in water. (A, B) LSPR scattering efficiencies 

(first row), and its first (second row), and second (third row) order derivatives. (C) Peak energy 

plotted against the chemical adsorption of pyridine for points A, B, and C. (D) Detection 

sensitivity on peak shifts A, B and C.
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Fig. S6 Inflection point method for single-particle LSPR scattering sensing with AuNRs (25 nm 

× 87 nm, AR = 3.48) in the presence of the biotinylated BSA proteins (BSA-biotin) in water. (A, 

B) LSPR scattering efficiencies (first row), and its first (second row), and second (third row) 

order derivatives. (C) Peak energy plotted against the chemical adsorption of BSA-biotin for 

points A, B, and C. (D) Detection sensitivity on peak shifts A, B and C.
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Fig. S7 Schematic depicting the direct interfacial hot-electron transfer (or chemical interface 

damping) from gold to the LUMO of adsorbate.
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Fig. S8 (A) The LSPR linewidth broadening (or the increase in FWHM) caused by the 

adsorption of pyridine on the AuNR surface (25 nm × 73 nm). (B) The LSPR linewidth 

broadening caused by the adsorption of BSA-biotin on the AuNR surface (25 nm × 73 nm). (C) 

The LSPR linewidth broadening caused by the adsorption of pyridine on the AuNR surface (25 

nm × 87 nm). (D) The LSPR linewidth broadening caused by the adsorption of BSA-biotin on 

the AuNR surface (25 nm × 87 nm).
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Fig. S9 Effect of the pyridine concentration on the LSPR wavelength shift at the LSPR IF A 
(longer wavelength side) of single AuNRs (25 nm × 73 nm) in real-time pyridine binding 
experiments. Scattering spectra of the AuNRs deposited on a glass substrate were obtained as a 
function of time after adding pyridine with different concentration of 0.5 μM (blue), 1 μM (red), 
and 2 μM (yellow) in water.


