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Abstract

Surface-enhanced Raman spectroscopy (SERS) has received growing attentions due to its superior detection capacity of
molecules at a very low molarity [1]. Here, the hybrid GQDs/Pd@Ag HNPs nanostructure-based SERS platform is employed
for the detection of Rhodamine 6G (R6G) organic molecule as displayed in Fig. 1(a). The generation of strong localized surface
plasmon resonance (LSPR) due to the distinct hybrid core-shell morphology of PdA@Ag NPs with the background Ag NPs leads
to the generation of hotspots in the small interparticle gaps for the enhancement of SERS signals [2]. The dangling bonds on the
GQD edge adsorb the R6G molecule and effectively enhance the charge transfer, which significantly improves the SERS signals
[3]. The considerable SERS enhancement can be attributed to the combined mechanisms of chemical and electromagnetic
improvement through GQDs and plasmonic PA@Ag NPs respectively, as displayed in Fig. 1(b).

(a) SERS substrate (b) SERS spectra measured on
_ Core-shell |/\| GOD - Pd@Ag NPs substrate
AgPtNPs r
® AgNPs * Hotspots E
(c-4) 2:1

SERS

A (c-3) GQD layer + 10" M R6G
signals A

3 (c-2) 10°M R6G

A

600 800 1000 1200 1400 1600 1800

Wavenumber [cm]
Figure 1. (a) Schematic of SERS detection on hybrid R6G-GQD/AgPt HNPs. (b) SERS intensities measured on PA@Ag NPs
substrate [4].
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