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Abstract:
Infrared (IR) spectroscopic techniques can deliver simultaneously high chemical and structural
contrast, can be coupled with optical models and numerical calculations and typically are nondestructive and label-free. Recent progress and perspectives in IR spectroscopic nanopolarimetric
analysis (30 nm resolution) using an extended version of a photothermal IR nanoscopic technique
(AFM-IR) for studying anisotropic optical properties are presented. [1-4] In particular results for
organic and inorganic thin film materials are shown, which display significantly different optical
properties in dependence of the strength of vibrational oscillators. Thin oxide films with strong
oscillators can behave optically anisotropic due to absorption of polaritonic modes. The AFM-IR
measuring the IR absorption provides direct information on the enhanced light–matter interactions
in homogeneous oxide films. The so-called Berreman and ENZ (epsilon-near-zero) modes are
observed only for very strong oscillators, e.g. in silicon oxide and silicon nitride films. However,
even for polymer and biofilms with much less strong vibrational oscillators, certain vibrations, like
νC=O (as e.g. in polyimide films) can exist for which oscillators are strong enough to produce
considerable frequency shifts in the IR absorption. For organic materials as e.g. with very weak
oscillators a direct interpretation of the nanopolarimetric spectra becomes feasible.
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