
Electronic Supplementary Information

Controlling Raman enhancement in particle-aperture hybrid
nanostructures by interlayer spacing

Kabusure M. Kabusure1,2†, Petteri Piskunen3,†, Jarkko J. Saarinen2, Veikko Linko3,4,*, and Tommi K. Hakala1,*

1Department of Physics and Mathematics, University of Eastern Finland, Yliopistokatu 2, P.O Box 111, 80101, Joensuu, Finland
2Department of Chemistry, University of Eastern Finland, Yliopistokatu 7, P.O Box 111, FI-80101, Joensuu, Finland

3Biohybrid Materials, Department of Bioproducts and Biosystems, Aalto University, P.O. Box 16100, 00076 Aalto, Finland
4Institute of Technology, University of Tartu, Nooruse 1, 50411, Tartu, Estonia

†Equal contribution
*Correspondence and requests for materials should be addressed to veikko.pentti.linko@ut.ee or tommi.hakala@uef.fi

Supplementary Information (SI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2024

mailto:veikko.pentti.linko@ut.ee
mailto:tommi.hakala@uef.fi


1. Supplementary SEM images
Figures S1– S4 show representative large-scale SEM images of the Ag particle-aperture patterns at 12 nm and 50 nm spacer
thicknesses.

Figure S1. Large-scale SEM image of the particle-aperture patterns with a 12 nm spacer layer.
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Figure S2. Large-scale SEM image of the particle-aperture patterns with a 12 nm spacer layer.
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Figure S3. Large-scale SEM image of the particle-aperture patterns with a 50 nm spacer layer.
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Figure S4. Large-scale SEM image of the particle-aperture patterns with a 50 nm spacer layer.
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2. Additional FDTD simulations

Figure S5. FDTD simulations showing electric field intensity profiles for a sample with 42 nm a-Si spacer thickness at different polarization directions. E1 and E2 correspond
to the planes indicated in main article Fig. 1. Top row shows the field enhancements with y-polarization and the bottom row with x-polarization. Left column corresponds
to the wavelength of 785 nm (Raman laser wavelength) and the right column to 877 nm (the most prominent Raman transition of the R6G). The dashed lines indicate the
outlines of the bowties and the apertures.
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