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Urea Concentration of Measurement Using Silica-based Single-mode Optical Waveguides
(!FURUKAWA Electric co. ltd) OTakumi Usukura,' Naoki Sato,! Noritaka Matsubara'

The optical sensing technology is widely used in various fields such as industry, environment,
and healthcare due to its resistance to electromagnetic noise. In this study, we investigated the
feasibility of a sensor device based on a silica-based single-mode planar lightwave circuit
(PLC) using the Attenuated Total Reflection (ATR) method. Silica is a material with
transparency in the visible and near-infrared regions, as well as high chemical and heat
resistance. Additionally, the single-mode PLC allows for precise control of waveguide and
cladding thickness, enabling accurate adjustment of light absorption.

We developed an ATR-PLC device by monolithically integrating multiple single-mode
waveguides with different optical path lengths on a single chip (Figure 1a). Near-infrared light
(wavelength: 1400 nm) was introduced into the device, and the absorption intensity of the
evanescent wave was measured by contacting the device surface with a urea solution. As a
result, we observed a monotonic increase in the absorption intensity with respect to the ratio of
optical path lengths, where the minimum path length was set to 1 (Figure 1b). We also obtained
a correlation between the concentration of the urea solution and the absorption intensity. These
results suggest the potential of ATR measurements using PLC as an optical sensor, and further
details will be presented in the upcoming presentation.
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