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Abstract: Underwater connector is an important part of the seafloor observation. Currently, the oil-filled
sealing structure is complicated and it’s hard to design in project. To solve this problem, contrast the con-
nection mode of the land-based fiber network, we presented a novel design for the contact fiber-coupled
based on underwater wet-mateable the fiber connector. First, based on the analysis of Beer-Lambert law,
water absorption properties and surface tension of liquid theory, we identified the ability to form the water
film thickness within 5 pm at the optical fiber end faces. This thin layer water exhibit negligible absorption
of the 1 310/1 550 nm because of the absorption loss can be kept within the predefined target range. The
study was conducted that the loss analyses is summarized by using optic fiber in air, water, and oil based
on 1 550 nm. Finally, we designed the novel optical structure based on this idea and analyzed their trans-
mission performance. The results showed that the summary of the transmission loss is 0. 17 dB and the
loss measurement in the new fiber connector is 0. 23 dB. The findings show that the design of the contact
fiber-coupled of underwater wet-mateable is meeting the low loss requirements. Therefor, we can directly
implement in-situ wet-mate interconnects in the water rather than the silicone oil based on the surface clean-
ing. This paper provides a new design for the optical lines in underwater wet-mate connector. This idea is
expected to break the Intellectual property that built upon the work of the sealing technique of the oil-filled.

Key words: underwater connector; wet-mateable; water absorption properties; fiber-coupling; perfor-

mance analysis
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Fig.1 Schematic diagram of beam-expanded optical fiber

connector
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Fig.2 Loss curves caused by alignment errors in different directions
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Tab.1 Light absorption characteristics of major salts in seawater
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Fig.3 Light absorption coefficients of pure water and sea-

water
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Fig.5 Power loss in different media
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28
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Tab.3 Measured data in different media by using optical

channel
Medium Average/pW SD
Air 281.735 3.6458
Water 287. 540 3.6056
Oil 293. 805 1.994 5
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Fig. 10 Power loss of each group under different media
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