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Al. Plasmonic property of fabricated PNA

The plasmonic property of the PNA was analyzed using the simulated reflection spectrum
obtained by RCWA. Figure Sla shows the simulated reflection spectra of the PNAs with various SiO:
layer thicknesses. Although the plasmonic resonance wavelength was not exactly matched to the
excitation wavelength (A = 635 nm), the fluorescence enhancement effect due to the LSPR of PNA
could be obtained, because of the broad resonance characteristic of metallic nanostructure. The
plasmonic resonance wavelength (the wavelength at the lowest reflectance) was red-shifted (move
close to excitation wavelength) as increasing the thickness of S5iO2 up to 150 nm, and slightly blue-
shifted at SiO:z thickness of 200 nm, which was might be a reason for the maximum fluorescence
enhancement at SiO: thickness of 150 nm. In addition, the reflectance at the excitation wavelength
was minimized at the SiO: thickness of 150 nm. Since the plasmonic resonance wavelength can be
tuned by changing the pitch of PNA, one can improve the fluorescence enhancement by matching
the resonance wavelength to the excitation wavelength.

To examine the effects of Ag thickness on the plasmonic property, the reflection spectra of PNA
with various Ag thicknesses were compared as shown in Figure S1b. To eliminate the structural effect,
the total thickness of SiOz and Ag layers was fixed at 250 nm, which was the narrow gap condition in
our experiment. The differences of simulated reflection spectra of PNA with Ag layer thickness of
100, 150 and 200nm were negligible. The reflectance of PNA with 50 nm Ag layer was lower than the
others because the 50 nm Ag layer was not optically thick (partially transparent). However, the
plasmonic resonance wavelengths of PNA with 4 different Ag thicknesses was exactly same. It means
the plasmonic property was not sensitively affected by Ag layer thickness in the PNA MEF substrate.
In this paper, we selected Ag layer thickness of 100 nm because the 100 nm Ag layer was optically

thick and its plasmonic property was similar to the thicker Ag layer (150 and 200 nm).
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Figure S1. Comparison of the simulated reflection spectra of PNA (a) varying the thickness of SiO2 layer (50 ~
200 nm) with a fixed Ag layer of 100 nm, and (b) varying the thickness of Ag layer (50 ~ 200 nm) when the total
thickness of SiO2 and Ag layers was fixed at 250 nm (narrow gap condition).



