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Surface sensitivity of plasmon resonance sensors
working in far-ultraviolet region
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[ Abstract] The surface plasmon resonance (SPR) properties of Al thin films were
investigated by varying the refractive index of the environment near the films in the
far-ultraviolet (FUV, 120-200 nm) and deep-ultraviolet (DUV, 200-300 nm) regions. An
original FUV-DUYV spectrometer that adopts an attenuated total reflectance (ATR) system was
used. The measurable wavelength range was down to the 180 nm, and the environment near
the Al surface could be controlled. The FUV-DUV-SPR sensor is expected to have three
important advantages compared to conventional visible-SPR sensors: higher sensitivity,
material selectivity, and surface sensitivity. In particular, the surface selectively was
investigating by making thin (several nanometer thickness) organic film on the Al. It was
revealed that the SPR wavelength shifted in response to the organic film thickness: i.e. the
thicker organic film induced the longer wavelength shift of the AI-SPR.
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Fig. 1. (a) A schematic illustration of an ATR system, and (b, ¢) measured SPR properties of an aluminum film in
(b) air and (c) organic liquid (1,1,1,3,3,3-hexafluoro-2-propanol, HFIP).
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Fig. 3. Reflection spectra of the Al film on the sapphire prism on which the ionic liquid films were spin-coated
with (a) 0.1, (b) 0.7, (c) 1.0, (d) 1.5, (e) 2.5, (f) 3.5, and (g) 4.5 wt%. Inset values represent the SPR wavelength.
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