
S1 The molecular weight and PDI of polymers used as ligands on AgNC and polymer matrices for the 
fabrication of dimer nanojunctions nanocomposite. Black curve: PVK as polymer matrix; red curve: HS-PVK 
as ligand; blue curve: PTPA as polymer matrix; and purple curve: HS-TPA as ligand.   
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S2 The dimer conformations, horizontal dimers and vertical dimers, were formed in different 
nanocomposites. (A) the nanocomposites consisted of PVP, HS-poly-p-TPA, or HS-PVK coated AgNC and PS 
matrix. (B) the nanocomposites consisted of PVP, HS-poly-p-TPA, or HS-PVK coated AgNC and PTPA matrix. 
(C) the nanocomposites consisted of PVP, HS-poly-p-TPA, or HS-PVK coated AgNC and PVK matrix. The 
overlapping area is used to distinguish the two dimer nanojunctions. For vertical dimer nanojunctions, the 
overlapping area of dimer nanojunctions is greater than 50% of the projected area of AgNC. For horizontal dimer 
nanojunctions, the overlapping area of dimer nanojunctions is less than 50% of the projected area of AgNC. And 
all samples were measured by > 150 dimer nanojunctions, and the configurations of dimer nanojunctions were 
named by the majority in the statistical analysis results.



S3 Experimental set up for measurement of Raman spectrum of different dimer nanojunctions under the 
plasmon-induced electromagnetic field. The laser power for measurement of the Raman spectrum was kept 
constant and the intensities of irradiation light were tuned for creating the different strengths of the 
electromagnetic field around dimer nanojunctions. A diode-pumped laser was used as the excitation source (532 
nm) and the laser power was maintained at 2.5 mW for all spectral acquisitions. The spectra were collected using 
20 scans and the duration of each scan was 1 second. And the point source of purple irradiation (LED source) was 
used as an external stimulus to excite the plasmon-induced electromagnetic field (I0 = 2.475 W).   



S4 Extinction spectra of horizontal and vertical dimer nanojunctions in nine different nanocomposites. The 
black solid cures were the extinction spectra of horizontal dimer nanojunctions in nanocomposites (nanocomposite 
I to IX) composed of different ligands coated AgNC and different polymer matrices. The red solid cures were the 
extinction spectra of vertical dimer nanojunctions in nanocomposites (nanocomposite I to IX) composed of 
different ligands coated AgNC and different polymer matrices. The purple dashed lines corresponding to the 
irradiation wavelength triggered the plasmon-induced electromagnetic field. The extinction spectra of the dimer 
nanojunctions in nanocomposites at wavelengths below 350nm are caused by scattering or absorption from the 
rough edges of the glass substrate, which are negligible.  



S5 Raman spectra of dimer nanojunctions in different nanocomposites. (A) The vertical dimer nanojunctions 
consisted of HS-poly-p-TPA coated AgNCs and PS matrix. (B) The horizontal dimer nanojunctions consisted of 
HS-poly-p-TPA coated AgNCs and PS matrix. (C) The vertical dimer nanojunctions consisted of HS-PVK coated 
AgNCs and PS matrix. (D) The horizontal dimer nanojunctions consisted of HS-PVK coated AgNCs and PS 
matrix. 



S6 Raman spectra of dimer nanojunctions in different nanocomposites. (A) The vertical dimer nanojunctions 
consisted of PVP-coated AgNCs and PTPA matrix. (B) The horizontal dimer nanojunctions consisted of PVP-
coated AgNCs and PTPA matrix. (C) The vertical dimer nanojunctions consisted of HS-PVK coated AgNCs and 
PTPA matrix. (D) The horizontal dimer nanojunctions consisted of HS-PVK coated AgNCs and PTPA matrix.



S7 Raman spectra of dimer nanojunctions in different nanocomposites. (A) The vertical dimer nanojunctions 
consisted of PVP-coated AgNCs and PVK matrix. (B) The horizontal dimer nanojunctions consisted of PVP-
coated AgNCs and PVK matrix. (C) The vertical dimer nanojunctions consisted of HS-poly-p-TPA coated AgNCs 
and PVK matrix. (D) The horizontal dimer nanojunctions consisted of HS-poly-p-TPA coated AgNCs and PVK 
matrix.



TableS1 Enhancement factor of chemical vibration modes of PVP, PS, PTPA, and PVK in Raman spectra

PS: Enhancement factor =  

𝐼𝑃𝐼𝐸𝐹 ‒ 𝐼𝑁𝑜𝑁 ‒ 𝑃𝐼𝐸𝐹
𝐼𝑁𝑜𝑁 ‒ 𝑃𝐼𝐸𝐹

:  the mean intensity of Raman signals of the analyte under the plasmon-induced electromagnetic field 𝐼𝑃𝐼𝐸𝐹

: the mean intensity of Raman signals of the analyte without the plasmon-induced electromagnetic field 𝐼𝑁𝑜𝑁 ‒ 𝑃𝐼𝐸𝐹



TableS2 Enhancement factor of chemical vibration modes of PVP and PS in Raman spectra



Table S3 Enhancement factor of chemical vibration modes of PVP and PTPA in Raman spectra



Table S4 Enhancement factor of chemical vibration modes of PVP and PVK in Raman spectra



Table S5 The relationship between the enhancement factor of chemical vibration mode and irradiation intensity



Table S6 The relationship between the enhancement factor of chemical vibration mode and irradiation intensity



S8 Extinction spectra of HS-PVPK coated AgNC-PVP coated AgNC in PVK matrix with and without 
plasmon-induced electromagnetic field. The plasmonic response of horizontal and vertical dimer nanojunctions 
exhibited no significant change under the plasmon-induced electromagnetic field, as shown in (A) and (B), 
respectively.  



S9 Simulation of extinction spectra: An individual AgNC on the glass substrate (black curve); vertical dimer 
nanojunction on the glass substrate (red curve); and horizontal dimer nanojunction on the glass substrate (blue 
curve).

PS: The effect of the configuration of the dimer structure on the plasmonic response (extinction 
spectrum) and Raman scattering signal of the dimer nanojunctions

” Horizontal dimers” includes the “face-corner”, “corner-corner”, and “face-face” 
configurations. The configuration with the strongest electric field is the “corner-corner” 
configuration, and the one with the weakest electric field is the “face-face” configuration. As 
shown in supporting information S10 and the literature report,1 the electric field strength of the 
“corner-corner” configuration is approximately 1.35 times that of the “face-face” 
configuration. And the “face-corner” configuration has the electric strength between the “face-
face” and “corner-corner” configuration. The difference in electric field strength between 
different configurations of “horizontal” dimer nanojunctions is not sufficient to cause a 
significant difference in plasmonic response (extinction spectrum). However, since the Raman 
scattering signal is highly sensitive to changes in the “electromagnetic field”, this difference in 
electric field strength between different configurations can lead to significant changes in the 
intensity of the Raman scattering signal. This makes the “horizontal dimer” (which involved 
three configurations) have a stronger Raman enhancement factor than the “vertical dimer” 
(mainly “face-face configuration).

Reference
1. B. Gao, G. Arya and A. R. Tao, Nature Nanotechnology, 2012, 7, 433-437.



S10 Synthesized of thiol terminated poly(3,6-N-vinylcarbazole) (HS-PVK) by RAFT polymerization (A) For 
the synthesis of HS-PVK, there are two steps involved: RAFT polymerization and thiolation (more detail can be 
found in experimental section). (B) The nuclear magnetic resonance (NMR) spectrum of Phth-TTC-PVK 
monomer. (C) The NMR spectrum of HS-PVK. And the relative chemical shift of H1 resulted from the 
corresponded chemical structure as shown in (A) and table S7.



Table S7 Chemical vibration modes of Phth-TTC-PVK and HS-PVK in NMR


