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Figure 1: Cross-section of the Si/SiN slot waveguide

Results

Calculated field confinement factor I' as a function of the slot width of slot-
waveguides are shown in Figure 3 for Si and SiN based slot waveguides. It
can be seen that the field confinement factor becomes higher by decreasing
the slot width, while for the change in the rail width, there is an optimum
value that seems to be the ideal for higher field confinement factor. The
dependence in the waveguide height is different from Si to SiN based slot
waveguide, when for the SiN increasing the height increases the field
confinement factor, and for Si it has an optimum value. The Si based
waveguide has higher confinement factor than the SiN one. It can be linked
to the higher contrast of the Si to SiO2 as compared with SiN to SiO2.
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Figure 2: Electric field intensity (left) and E,, (right) distribution for the quasi-TE
mode of a SOI slot-waveguide.
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Abstract
Sensing devices based-on optical waveguides are finding new applications in various industries. This sensing method can benefit
from miniaturization, low-power and low-cost designs. The confinement factor is a key parameter to characterize waveguide
efficiency for on-chip sensing, evaluating the fraction of light that interacts with the analyte. Here we report the study of
confinement factor dependence on wavelength and dimensions for vibrational spectroscopy with different waveguide
architectures. For this, we first simulate the different designs using a finite difference eigenmode (FDE) numerical tool to find the
eigenmodes and the group index and then calculate the confinement factor.
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Figure 3: field confinement factor I for the quasi-TE mode of a Si (left) and SiN (right)
slot-waveguide vs. waveguide height (a)+(d), rail width (b)+(e) and gap width (c)+(f).

| Conclusions

We have numerically investigated the ability of the planar waveguide to
confine a mode and to enhance the evanescent interaction with an analyte for
quasi-TE modes. We have found that planar waveguides have different
confinement factors which depend on the waveguide’s parameters such as
depth, width, materials. New spectroscopic strategies can potentially be
extended to detect analytes in liquid, gas or solid states in a chip-scale label-
free manner and to enhance the functionality of chemical and biological
monitoring.
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