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Line and space widths dependence of infrared absorption enhancement on non-metallic
nanostructures (Faculty of Education, Hirosaki University) OShiori Sato, Toru Shimada

A recent study has suggested that surface-enhanced infrared absorption (SEIRA), which has
been thought to occur on metal nanostructured surfaces, also occurs non-metallic
nanostructured surfaces", and subsequent study indeed observed enhancement®. However, the
relationship between the enhancement factor (EF) and the non-metallic nanostructures has not
been elucidated yet. The purpose of this study is clarification of the relationship. The two series
of line-and-space structures were fabricated for enhancement substrates: (1) constant line width
with various space width, and (2) constant space width with various line width. 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). For the substrates that have constant line width, the smaller space width gives the
greater EF. On the other hand, for substrates that have constant space width, the wider line
width gives the greater EF up to a certain line width. Furthermore, the depth may also affects
the EF.
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