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Supplementary Figures

Fig. S1 (A) TEM image of single Ag@AuNRs with thick shell thickness, and they had a cubic 

shape at the ends. (B) TEM image of single Ag@AuNRs with thin shell thickness. Some of thin 

Ag@AuNRs have a cubic shape at the ends (indicated by red-arrow), whereas some of thin 

Ag@AuNRs have a shape of hemisphere at the ends (indicated by blue-arrow). But, from a TEM 

analysis using many particles, we found that a majority of thin Ag@AuNRs had the cubic shape 

at their ends.
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Fig. S2 Schematics to show the size and dimensions of Ag@AuNRs with two different Ag shell 

thickness. (A) Dimension of Ag@AuNR with thick Ag shell thickness at the same size of AuNR 

core. (B) Dimension of Ag@AuNR with thin shell thickness at the same size of AuNR core.
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Fig. S3 UV-Vis extinction spectra of Ag@AuNRs with thick Ag shell in water (A) and 

Ag@AuNRs with thin Ag shell dispersed in water (B).
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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 Schematic depicting the working principle of scattering-based DF microscopy and 

spectroscopy.
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Fig. S6 Inflection point method for single particle LSPR scattering sensing with thick 

Ag@AuNRs in the presence of pyridine molecules as adsorbate. Pyridine molecules are 

effectively adsorbed on the Ag surfaces through Ag-nitrogen interaction. (A, B) LSPR scattering 

efficiencies (first row), LSPR scattering efficiencies first order derivatives (second row), and 

LSPR scattering efficiencies second order derivatives (third row). (C) Change in the peak energy 

upon the adsorption of pyridine molecules on the Ag surfaces. (D) Sensitivity of the pyridine 

adsorption on Peak shifts A, B and C.
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Supplementary Tables

Table S1. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thick Ag shell thickness in refractive index of air

Table S2. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thick shell thickness in refractive index of water

Table S3. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thick shell thickness in refractive index of oil
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Table S4. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thin Ag shell thickness in refractive index of air

Table S5. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thin shell thickness in refractive index of water

Table S6. Inflection points and LSPR peak locations on the curvatures of single Ag@AuNRs 

with thin shell thickness in refractive index of oil


