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Fig. 1 (a). The fabricated visible rainbow AWG.
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Fig. 1 (b). The end face of the output waveguides and transmission spectra of the fabricated visible rainbow AWG.
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Table 1. Design parameter of an 8ch visible AWG for the
proposal spectroscopic sensor

Channel spacing AA 12.5nm
Center wavelength A 800nm
Channel number N 8
Diffraction order m 7
Slab focal length f 10333 £ m
Number of arrayed waveguides N 42
Circuit size 26X 3 mm?

Transmittance [dB]
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Wavelength [nm]

Fig. 2. Experimental and simulated transmission channels of
the fabricated 8ch visible AWG spectroscopic sensor.
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chlorophyll a and b.
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Fig. 4. Simulation results of the optical power loss per one
groove at A =660nm.
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Fig. 5. Difference of transmittance between the chlorophylls
and the refractive index matching oil.
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Fig. 6. Experimental setup of the spectroscopic sensing using
a CCD area sensor.
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Fig. 7. Experimental results of transmittance difference of
chlorophyll a solution and refractive index matching
oil.
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Design and Evaluation of a Compact Spectroscopic Sensor
Using a Visible Arrayed-Waveguide Grating
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Abstract: We have proposed a new application of an AWG to a compact planar spectroscopic sensor to meet both
conditions for miniaturization and high-wavelength resolution in the sub-nanometer order. A liquid sample under
test is poured into a groove (optical path length, 70/t m: groove depth, 110 m) in the first slab region of the
AWG. A preliminary experiment was carried out using water solution of sodium acetate with the fabricated near-
infrared AWG sensor. Concentration of the sodium acetate solute could be determined with the average accuracy
of +0.25 wt2. As the next step of AWG-based sensor, we designed and fabricated a compact spectroscopic sensor
using an AWG with an insertion loss of 4dB in the visible wavelength. For improving the sensitivity of a visible
AWG spectroscopic sensor, the optimal design of a groove for the liquid sample was carried out in consideration
of the refractive index and transmittance of the chlorophyll a and b as various environmental indicators. We
succeeded in discriminating chlorophyll solutions using the AWG sensor, and obtained a transmittance difference
of 1.4dB which is two times higher than that in the conventional scheme (0.7dB) by absorbency change of 1.0
(optical path: 1.0mm). From these theoretical and experimental investigations using a visible AWG, a compact
AWG-based spectroscopic sensor has been confirmed to be effective in acquiring body information in bio-medical
fields.
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