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Abstract

Label free, refractive index (RI) based biosensors have recently emerged as one of the most
promising optical sensing techniques [1]. Microring resonators have several attractive features
for sensing applications. It's high quality factor (Q) and multiple pass interaction nature allows to
resolve small shifts in resonance wavelength induced by introducing sensing object near the
resonator [2, 3]. When a sensing object, having different RI than media that surrounds microring is
positioned near the resonator, it induces the change in average refractive index at that location.
This in turn changes the resonance condition. This change can be observed as a resonance
wavelength shift in the transmission spectra. Monitoring this change allows one to determine the
nature of the sensing object. However, ordinary microring resonator does not have high
sensitivity (sensitivity can be defined as the ration of resonance wavelength shift with RI change
[3]). This is mainly attributed to high confinement of light in the guiding material. Several
microring geometries aimed at increasing extension of light into the surrounding media have been
reported (slotted microring [4, 5], SNOW microring [6]). In this work we present microring
resonator with perforated circular holes (Figure1) and numerically analyze its performance in
sensing applications.

For this analysis RF Module in COMSOL Multiphysics® is used. Transmission spectra is
obtained by performing parametric sweep for various wavelengths and monitoring output power
at the drop port (Figure 1).

2D simulations showed that our microring resonator exhibits higher sensitivity than ordinary
microring resonator. In particular high sensitivity is observed when one of the holes have
different radius and only this hole is filled with optically denser material (transmission spectra
shown in Figure 2). This makes our design of the microring resonator promising in single particle
detection applications. Next step is to repeat analysis in 3D and to calculate optical forces acting
on a sensing particle in the vicinity of the resonator at various locations. We expect it to be
attractive force, so that once the particle is near the resonator it is sucked in to the hole.
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Figures used in the abstract

Drop Port Source

Figure 1: Geometry of the perforated microring resonator. Black color represents Si (refractive
index 3.46), and grey - SiO2 (refractive index 1.46)
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Figure 2: Normalized drop port intensity at normal conditions (solid blue line) and when smaller
hole is filled with optically denser material, which refractive index is 1.52 (dashed green line)



