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Infrared Absorption Enhancement of Polyacrylic Acid Thin Films on Silicon Surface
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It is known that the infrared absorption of molecules adsorbed on metal nanostructured
surfaces is enhanced (surface enhanced infrared absorption, SEIRA). Our previous study”
suggested that SEIRA occurs not only on metal nanostructured surfaces but also on non-metal
nanostructured surfaces. Therefore, we conducted a study to verify whether SEIRA also occurs
on the nanostructured surface of silicon, a semiconductor material. Polyacrylic acid (PAA) thin
films were prepared on nanostructured silicon substrates by spin-coating method and infrared
absorption spectroscopy was performed. The infrared absorption spectroscopy was performed
by Multi-angle Incidence Resolved Spectroscopy (MARIS). The nanostructure on the silicon
substrate is a line and space structure fabricated by electron beam lithography. By focusing on
the peak intensity of the v(C=0O) band in the obtained infrared absorption spectrum, we found
that the infrared absorption may be enhanced when the polarization is perpendicular to the line
structure. They are now working on measurements with different line widths of the line-and-
space structure and are trying to estimate the degree of enhancement. The details of the analysis
results will be reported on the day.
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