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Silica toroid microcavities is an ideal platform if we want to obtain high sensitivity and small device size
simultaneously. However, it requires precise alignment of a tapered optical fiber in order to couple light
into the microcavity. In this study we report on the packaging of a silica toroidal microcavity with an
input-output tapered optical fiber, which enable us to make this device portable and use for practical
applications. The obtained Q of the packaged device is 1.7 % 10°, and we performed thermal sensing by

using this device.
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Fig. 1 Schematic illustration of the procedure of silica to-
roid microcavity packaging. A small drops of UV
curable polymer are placed on both side of a cavity
(a). Tapered nano-fiber is aligned in order to cou-
ple light with a silica toroid microcavity (b). UV
light is exposed for about 30 minutes (c).

Fig. 2 (a) Schematic illustration of a silica toroid micro-
cavities with tables for fiber holding. (b) Illustra-
tion from the top of the chip.
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Fig. 3 (a) Photograph of the packaged device installed in
a metal case connected with input and output fi-
bers. The device is fabricated with a process
shown in Fig. 1. (b) SEM image of a packaged
cavity with tapered nano-fiber.
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Fig. 4 Transmittance spectra of the device, before UV
light exposure (a), after UV light exposure (b),
and after it is removed from the tapered fiber
alignment system (c). The magnified transmit-
tance spectrum of one of the resonance (d).
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Fig. 5 Measured transmittance spectra of 0, 3, and 14
days after the fabrication of the packaged device
(a-c). (d-f) are the magnified transmittance spec-
trum of one of the resonant mode. The Q of this
mode has changed from (d) 9.9 X 10°, (e) 9.8 X
10°, to (f) 4.6 X 10°.

Table 1 Os of 0, 3, and 14 days after the fabrication of the
packaged device

days Qload Qint Qcouple
0 9.9%10° 2.0%10° 2.0x10°
3 9.8x10° 1.9%10° 2.0x10°
14 4.6%10° 8.3%10° 1.0x 10°
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Fig. 6 Effect of the vibration. The radio-frequency of the
transmitted intensity of the continues-wave light at
the cavity resonance of the packaged and unpack-
aged cavities without (a) and with external vibra-
tion (b).
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Fig. 7 Demonstration of temperature sensing. Resonant
shift versus temperature of the packaged device.
Solid line is the fitting.
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Fig. 8 Photograph of a packaged cavity integrated in a
microfluidic channel.
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Fig. 9 Transmittance spectra of packaged cavity integrat-
ed with a microfluidic channel in the air (a) and in
water (b).
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