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Figure S1. (A-H) Scanning transmission electron microscopy (STEM) images of Au@Ag h-

NPLs over 8 samples captured in L bright field mode. All scale bars denote 50 nm.



Figure S2. FE-SEM images of Au@Ag h-NPL assemblies synthesized under varying CTAC

concentrations: (A) 0.1 mM, (B) 1 mM, and (C) 5 mM.
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Figure S3. FE-SEM images of the Au@Ag h-NPLs assembly; (A) Lying-down chunk, (B)
Upright chunk. (C) Table used to estimate the total number of nanoparticles present in a single
chunk. The total particle number per chunk was estimated by the formula: (chunk length +

thickness of a single particle) x number of upright-aligned particles. Scale bars denote 500 nm.
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Figure S4. (A-D) Size distribution of Au h-NPLs and Au@Ag h-NPLs. (E) Line plot showing

the aspect ratio of Au and Au@Ag h-NPLs as a function of Ag shell thickness.
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Figure S5. UV-vis-NIR spectra of Au@Ag h-NPLs with Ag shell thicknesses of 4.5 nm, 6.5

nm, and 9.5 nm.
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Figure S6. Formation of SPs from Au@Ag h-NPLs grown with an excess amount of Ag

precursors.
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Figure S7. RSD data of Figure 4E.
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Figure S8. (A) SERS spectra of SPs composed of Ag core-shell h-NPLs with varying Ag shell
thicknesses. (B) Line plot of SERS intensity at 1065 cm™! as a function of Ag shell thickness.
(C-F) Optical microscopy images of the measured areas and corresponding SERS mapping

images, where each pixel represents 5 um.



SH
140004 A

12000 -
Auy;;@Ags 5

10000 -

8000 4
Auy;@Ags 5

6000 1
“ Au;;@Ag, 5 A

Raman Intensity (cts)

4000 -

2000 - A Augg A

0 L
900 1200 15
Raman Shift (cm-1)

N ©w
(=] (=]
(= o
o o

Raman Intensity (cts)
=
3

0o 2 4 6 8 10
The thickness of Ag shells (nm)

0

5000 0

Figure S9. (A) SERS spectra of SPs composed of Ag core-shell h-NPLs with varying Ag shell
thicknesses. (B) Line plot of SERS intensity at 1065 cm™ as a function of Ag shell thickness.
(C-F) Optical microscopy images of the measured areas and corresponding SERS mapping

images, where each pixel represents 5 pm.
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Figure S10. (A) SERS spectra of SPs composed of Ag core-shell h-NPLs with varying Ag
shell thicknesses. (B) Line plot of SERS intensity at 1065 cm! as a function of Ag shell
thickness. (C-F) Optical microscopy images of the measured areas and corresponding SERS

mapping images, where each pixel represents 5 pm.
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Figure S11. SPs formed by combining Au@Ag h-NPLs of varying Ag shell thicknesses with

Au h-NPLs at different ratios. Scale bars represent 1 pm.
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Figure S12. FE-SEM and EDS mapping images of SPs composed entirely of pure Au h-NPLs.

Scale bars represent 2 um.
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Figure S13. (A—C) SERS spectra for SPs formed from varying ratios of Au h-NPLs and
Auzs@Ag, s core-shell h-NPLs. (D-F) Line plots of SERS intensity at 1065 cm™ as a function

of the Au-to-Au@Ag h-NPL ratio.
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Figure S14. (A—C) SERS spectra for SPs formed from varying ratios of Au h-NPLs and
Auss@Agg 5 core-shell h-NPLs. (D-F) Line plots of SERS intensity at 1065 cm! as a function

of the Au-to-Au@Ag h-NPL ratio.
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Figure S15. (A—C) SERS spectra for SPs formed from varying ratios of Au h-NPLs and
Auss@Agy 5 core-shell h-NPLs. (D-F) Line plots of SERS intensity at 1065 cm! as a function

of the Au-to-Au@Ag h-NPL ratio.



- 100/0 75125 50/50 25/75 0/100

ITNGIY  16.34% 5.87%

Figure S16. RSD data of Figure 6D.
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Figure S17. FE-SEM and mapping images of single chunks of SPs consisting of (A) pure Au
h-NPLs superstructures, (B-D) Au-Au@Ag binary h-NPL superstructures with varying
volumetric ratios, and (E) pure Ag h-NPLs superstructures. Scale bars in panels (A-E)
represent 1 um. (F) SERS spectra of 2-NTT (102 M) for Au-Au@Ag binary h-NPL
superstructures at varying ratios under 785 nm excitation. The red spectrum corresponds to the
superstructure with an Au:Au@Ag ratio of 1:3, which exhibits the strongest SERS signal

among the investigated single chunks of SPs.
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Figure S18. Calibration curves of SERS intensity Thiram using heterogeneous Au-Ag h-NPL

SPs (blue line), Au@Ag h-NPL SPs (red line) and Au h-NPL SPs (black line).



After pesticide detection

Figure S19. FE-SEM image of SP consisting of Au-Au@Ag h-NPLs after detecting pesticide.

Scale bars denote 5 um.



