Determination of refractive index of ultrathin dielectric films
prepared via layer-by-layer polyelectrolyte deposition P\-Waals
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Introduction

Layer-by-layer deposition of oppositely charged polyelectrolytes originated in the 1990s following seminal work by Decher et al. [1-3] and has since attracted considerable interest
owing to its versatility and the ability to modulate polyelectrolyte multilayer film properties at the nanoscale [4]. Furthermore, it has been shown that for certain layer-by-layer
polyelectrolyte systems, such as multilayers composed of poly(allylamine hydrochloride) (PAH) and poly(sodium 4-styrenesulfonate) (PSS), the growth scales linearly with the number
of assembled layers [3].

In this work, layer-by-layer polyelectrolyte deposition has been studied by alternately immersing the Si/SiO,(300 nm) substrates into successive aqueous solutions of cationic PAH and
anionic PSS polyelectrolytes with intermediate rinsing steps [6]. Base piranha surface functionalization (SF) approach has been adopted by dipping the substrates into the NH,OH/H, O,
mix for 2 h at 50°C in order to create an OH' terminated surface prior to exposing the samples to the positively charged PAH. Due to their thickness at the nanometer scale, the
characterization of polyelectrolyte multilayer films requires highly sensitive techniques such as spectroscopic ellipsometry (SE) and atomic force microscopy (AFM) which were
employed in order to verify the presence of polyelectrolyte multilayer films. Finally, parametric fitting based on the Cauchy model and direct inversion have been utilized in order to
determine the real and imaginary parts of the refractive index of ultrathin polyelectrolyte multilayer films in the wavelength range of 200-800 nm.
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Atomic force microscopy :
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with the 2D topography images. Cross section scan profiles following AFM tip scratching indicated that

the thicknesses of the SF layer and the PAH/PSS bilayer are
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