“Point-by-point” inversion vs. parametrized fitting of ultrathin film’s dielectric function measured by rotating polarizer ellipsometry
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With the emergence of nanotechnology, spectroscopic ellipsometry (SE) got an important role in optical characterization of ultra-thin nanostructured films [1]. Using this technique, various relevant characteristics such as film thickness, surface roughness and optical functions can be determined, but only by proper modeling of the near-surface region of multilayer samples.
In this work, we investigated the extraction of optical properties of ultrathin (~5 nm) films composed of a single layer of core-shell CdSe-CdS nanoplatelets on SiO2(85 nm)/Si(bulk) substrate. The ellipsometric spectra were measured using SE in rotating polarizer ellipsometry (RPE) configuration. We compared two standard approaches for SE thin film analysis: “point-by-point” inversion and model based (parametrized) data fitting [2]. While the model based data fitting is quite effective in the case where the shape of film's dielectric function is easy to anticipate, one should be careful with analysis of nanometer scaled film thicknesses. Since they are very thin, reasonable goodness of fit could be misleading. On the other hand, “point-by-point” inversion suffers from the fact that the neighbouring wavelengths do not support each other, eventually leading to lack of Krammers-Kroning consistency [3]. It also strongly depends on measurement precision and sensitivity which is critical in RPE configuration in case of ( being close to 0 or 180( [4]. For both approaches, pre-knowledge about the underlying substrate is essential. Having all this in mind, the combination of both “point-by-point” inversion and parametrized fitting should be applied.
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