Identification of nanocavities water content
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Water condensation at the nanoscale is known to play an important role in the collapse of virial capsides
during desiccation [1]. The meniscus formation along with the geometry of the nanocavity allows
capillary force to modify the mechanical stability towards collapse [2]. The changes on the near field
optics, during the desiccation process, may be a good tool showing how this process takes place.
Indeed, scan near field optical microscope (SNOM) can characterize sample composition by the
changes in the optical near field. Since the virial capsides are almost transparent at optical wavelengths
[3], different water contents in these nanocavities will produce different output signals distinct enough to
characterize the desiccation sequence by SNOM experiments. Here we present a theoretical study in
which we combine the lattice gas model to simulate water meniscus formation and a finite difference
time domain (FDTD) algorithm for light propagation through the media involved. We simulate a tapered
dielectric waveguide that scans, at constant height, a sample containing a virial capsides (Fig. 1). Our
results show different contrasts related to different water contents (Fig. 2) and different meniscus
orientations. We propose this method as a way to study water content and evaporation process in
nanocavities being either biological, like virial capsides, or nonbiological like photonic crystals.
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Figure 1 Schematic representation of the region of interest for the simulated tapered coated optical fiber
tip. The tip is used for illuminating the region under the aperture, while transmitted signal is detected at
a distance of 100 nm form the sample (Integration plane).
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Figure 2. Optical signal intensity maps coming from the contribution of both, water content and
nanocavity during the desiccation process, we have removed the signal due to the absence of virial
capside, therefore both positive and negative values are present. Water occupation is100 % (A), 75%

(B) and 50% (C).



