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Line space dependence of infrared absorption enhancement on line and space nanostructures
of silicon (Faculty of Education, Hirosaki University) (OShiori Sato, Toru Shimada

A recent study has revealed that surface enhanced infrared absorption (SEIRA), which has been
thought to occur on metal nanostructured surfaces, also occurs on non-metallic nanostructured surfaces".
However, the reason why surface enhanced infrared absorption occurs on non-metallic nanostructures
has not been elucidated yet. The objective of this study is to clarify the relationship between the
enhancement factor of the phenomenon and nonmetallic nanostructures. Infrared absorption
spectroscopy was performed on line and space (L/S) structures with line spaces of 75 nm, 100 nm, 125
nm, 150 nm, 200 nm, 250 nm, and 300 nm and with a line width of 500 nm. Polyacrylic acid (PAA) thin
films were fabricated on these substrates at various film thicknesses, and their spectra were measured
using p-polarized multi-angle incidence resolved spectroscopy (pMAIRS). Infrared absorption was
enhanced in all seven types of substrates with different line spaces of the L./S nonmetallic nano structures.
Narrower line space gives larger enhancement factor.
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