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Mechanism Q A(nm) Materials Fabrication method Light source Reference

SLR 101 661 Inclined nanostructures NSL Halogen lamp This work™
LSPR <10 700 Au NPs EBL Tungs.-halogen lamp 1
LSPR <10 610 Au nanorods EBL Xenon lamp 2
LSPR <10 598 Au NPs EBL N/A 3
LSPR 8 N/A Al NPs EBL EELS 4
LSPR 9 N/A Au NPs EBL Ellipsometer 5
SLR 19 843 Au NPs EBL Ellipsometer 5
SLR 25 930 Au NPs EBL Collimated source 6
SLR 30 850 Au NPs EBL Tungs.-halogen lamp 1
SLR 40-60 600 Au NPs EBL Ellipsometer 7
SLR 60 800 Au NPs EBL Tungs.-halogen lamp 8
SLR 150 764 Au NPs EBL Tungs.-halogen lamp 9

Q quality factor, A resonance wavelength , SLR surface lattice resonance, LSPR localized surface plasmon resonance,

INSL nano stencil lithography, EBL electron beam lithography, EELS electron energy loss spectroscopy.

" Q of this work was obtained in an environment with refractive index of n=1.50.

Supplementary Table 1. Summary of experimentally obtained Q-factors of SLR and LSPR with
different fabrication methods.
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Supplementary Figure 1. (a) Numerically calculated electric field distribution at the boundary
between the structure and the substrate and (b) a cross-section through the center of the pillar with
different linear polarizations at 653 nm wavelength.
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Supplementary Figure 2. Numerically calculated electric field distribution at the boundary between

the structure and the substrate with different linear polarizations at 690 nm wavelength.
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Supplementary Figure 3. Scanning electron microscopy image of a TEM grid, which is utilized as a

mask for stencil lithography.
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Supplementary Figure 4. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from an inclined structure with a rounded edge (the radius of the filet is 37.5
nm) under normal-incidence illumination with linear polarization. Note that the white dotted line
shows the outline of rounded-edge inclined structure.
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Supplementary Figure 5. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from an inclined structure with a rounded edge (the radius of the filet is 43.75
nm) under normal-incidence illumination with linear polarization. Note that the white dotted line
shows the outline of rounded-edge inclined structure.
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Supplementary Figure 6. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from an inclined structure with a rounded edge (the radius of the filet is 50 nm)
under normal-incidence illumination with linear polarization. Note that the white dotted line shows
the outline of rounded-edge inclined structure.
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Supplementary Figure 7. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from a 5% trapezoid shape (top diameter 250 nm and bottom diameter 262.5
nm) inclined structure under normal-incidence illumination with linear polarization. Note that the
white dotted line shows the outline of the trapezoid inclined structure.
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Supplementary Figure 8. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from a 10 % trapezoid shape (top diameter 250 nm and bottom diameter 275
nm) inclined structure under normal-incidence illumination with linear polarization. Note that the
white dotted line shows the outline of the trapezoid inclined structure.
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Supplementary Figure 9. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from a 20% of trapezoid shape (top diameter 250 nm and bottom diameter 300
nm) inclined structure under normal-incidence illumination with linear polarization. Note that the
white dotted line shows the outline of the trapezoid inclined structure.
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Supplementary Figure 10. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from a 25% of trapezoid shape (top diameter 250 nm and bottom diameter
312.5 nm) inclined structure under normal-incidence illumination with linear polarization. Note that
the white dotted line shows the outline of the trapezoid inclined structure.
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Supplementary Figure 11. Numerically calculated reflectance spectra and electric field distribution at
different wavelengths from a 35% of trapezoid shape (top diameter 250 nm and bottom diameter
337.5 nm) inclined structure under normal-incidence illumination with linear polarization. Note that
the white dotted line shows the outline of the trapezoid inclined structure.
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Supplementary Figure 12. Environment sensitivity of the lattice plasmon resonance from the 3D
inclined nanostructure array, showing the SLR wavelength shift range (blue dashed box) and LSPR
wavelength shift range (gray dashed box and inset). RI: refractive index. A multi-mode LSPR is
observed with 80 nm/RIU of refractive index sensitivity.
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