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Micro-optic Submersion Detection Systems using In-line Fiber Collimator
Kyung-Rak Sohnt
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Abstract: In this paper, two types of micro-optic submersion detection systems are proposed and
demonstrated. The structures are based on the transmission and reflection of incident light,
respectively. Two collimators are separated by 10 mm and installed face to face in straight line. The
incident light transmits from one side of collimator to the other through the air, but the optical loss
is below 1 dB. On the other hand, when the sensors are submersed into water, most of optical power
scattered into water. The systems monitor the dramatical power change to alarm the submersion.
Reflection type of sensor system has a Bragg grating at the end of the sensor for back-reflection of
sensing signal. This is for simple configuration of systems. The performance of two sensor systems
are described in detail.
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Figure 1: (a) Schematic of micro-optic submersion

sensor composed of two collimators and (b) basic
structure of a general fiber-optic collimator

Figure 2: submersion

Photograph of micro-optic
sensor fabricated
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Figure 3: Transmission-type submersion monitoring
system using collimator
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Figure 4: Optical spectra measured by optical

spectrum analyzer (OSA)
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Figure 5: Time response
acquisition board (DAQ)

measured by data
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Figure 8: Optical spectrum measured at the end of
3-dB coupler
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Figure 9: Time response measured by data

acquisition board (DAQ)
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