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1. Characterizations of the Au@Ppy NPs
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Fig. S1. Dynamic light scattering spectra of Au NPs and Au@Ppy NPs.

Fig. S2. SEM image of the Au@Ppy NPs (shell thickness: ~7 nm).
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2. Enhancement factor (EF) calculation:
The EF is defined as

INP/VNP
EF=— "

Ippy/VPpy
(D,

where Inp and Tppy are the PL intensities of Au@Ppy NPoM and Ppy particles at the peak wavelengths
respectively, * NP and Vppy are the volume of Ppy coatings in the gap and the spheres respectively.

For the values of Inp and IPPJ’, they can be read directly from the spectra under same excited
power of laser (350 uW). In our calculation, these values are extracted from the fitted peaks of the

averaged spectra (Fig. 2g). For the volume of NPoM, we consider the major contribution of the PL
intensity is coming from the nanogap region, which can be estimated as a cylinder (dash-framed in
Scheme. S1) with diameter of ~20 nm (facet size of 60 nm Au NPs). The height (P of the cylinder is

equivalent to the shell thickness. For the volume of Ppy, it is based on the calculation from its SEM
image (Fig.S4c), which is 1.336x103 um?.
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Scheme S1. Geometry of Au@Ppy NPoM.
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Fig. S3. DF and PL spectra of (a) 100 nm Au NPoM and (b) 100 nm Ag nanocube on mirror (NCoM).
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Fig. S4. (a) PL spectra of Au@Ppy NP and Ppy bead on Si substrate and (b, c) their corresponding
SEM images. (b) Au@Ppy NP, (c) Ppy bead.
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Fig. S5 PL spectra of (a, b) Au@PNIPAM NPoMs and (c, d) PNIPAM beads with (a, c) thermally
initialized PNIPAM coatings (K,5405 as the initiator) and (b, d) photo-initialized PNIPAM coatings
(2-hydroxy-2-methylpropio-phenone as the photo-initiator). Clearly, the PL signals mainly come
from the incorporated segment of photo-initiators but neither from the PNIPAM chains, nor from

£

NPoM
Thermal initiation

(a)

o

Au@PNIPAM
L

600 700
Wavelength (nm)

“Me)

—_— (.35 mW
3l 0.6 mW
1mw
—_— 2 mW
2k Thermal initiation

Bulk PNIPAM

l“"'\v"\."‘*.'(‘ s J&

600 700 80
Wavelength (nm)
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Fig. S6 Time-dependent PL spectra of Au@PNIPAM NPoM system under the irradiation of 532

nm laser (0.35 mW).
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