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Ultra-Low-Loss Splicing of Silica and Crystal
Fibers by Optimized Molten Zone Welding
Kai-Chieh Chang™', Chun-Nien Liu™’,
Sheng-Lung Huang™', and Wood-Hi Cheng™
*' Graduate Institute of Photonics and Optoelectronics,

National Taiwan University, Taipei 102, Taiwan
*2 Department of Electrical Engineering, National Chun

Hsing University, Taichung, 402, Taiwan
*3 Graduate Institute of Optoelectronic Engineering, National

Chung Hsing University, Taichung 402, Taiwan

This study demonstrates a practical solution for achieving

ultra-low splicing loss between dissimilar silica fiber and Cr-
doped crystalline core fibers (CDFs). We employ a novel molten
zone fusion welding technique, which enables precise control
over the molten zone volume, resulting in a practical minimum
splice loss of 0.3 dB for silica single-mode fiber (SMF-28) of
125-um core and CDFs of 125-um core. Compared with
mechanical splicing (0.5-1.0 dB) and laser welding (0.4-0.6 dB),
our method achieves a 40% to 70% reduction in insertion loss,
significantly enhancing optical transmission efficiency. The
discharge power and process time are optimized using an
empirical formula, ensuring the formation of a stable intermediate
material at the splice interface while providing excellent
mechanical strength. This innovative approach overcomes the
limitations of conventional splicing methods, including high
Fresnel losses, weak mechanical integrity, and limited thermal
stability, making it particularly suitable for high-power fiber laser
systems, optical communication, and precision sensing
applications. J. Fiber Sci. Technol., 81(10), 152-159 (2025) doi
10.2115/fiberst.2025-0018 ©2025 The Society of Fiber Science
and Technology, Japan

Fiber Structure in Calcium Alginate Hydrogel
Minoru Aoyagi*', Naoki Fukuda™,
and Takahiro Ueno™'

*!' Department of Electrical and Electronics Engineering,
Nippon Institute of Technology, 4-1 Gakuendai,
Miyashiro, Saitama 345-8501, Japan

*2 Department of Mechanical and Precision Systems,
Teikyo University, 1-1 Toyosatodai, Utsunomiya,
Tochigi 320-8551, Japan

Calcium alginate hydrogels are thought to have an egg-box
structure in which the G-block of an alginate block copolymer
consisting of f-p-mannuronic acid (M-block) and a-L-guluronic
acid (G-block) is cross-linked by Ca** cations. The egg-box model
has been verified in many studies. In this study, we showed that
calcium alginate hydrogels were composed of fibers by slicing
samples of calcium alginate hydrogels, staining them with calcein

(C50H26N,013) solution, and observing them under a fluorescence

microscope. Fibers were extracted from the calcium alginate

hydrogels when they were immersed in calcein solution for a long

time. The fibers were several micrometers thick and had a

bamboo-like structure consisting of nodes and cavities. We also

used calcium alginate bead samples to observe the fibers.

Fluorescence microscopy and scanning electron microscopy of

the beads revealed that the calcium alginate hydrogel contained

both ribbon-like and bamboo-like fibers. Observation of the
bamboo-like fibers in the sliced samples and ribbon-like fibers in

the beads showed that these fibers branched and merged to form a

complex entangled network. This network of fibers allowed the

calcium alginate hydrogel to hold large amounts of water.

Although the fibers are larger than the egg-box structure, we

believe that understanding the characteristics of the fibers

containing calcium alginate will lead to an understanding of the
molecular structure of calcium alginate. J. Fiber Sci. Technol.,

81(10), 160-167 (2025) doi 10.2115/fiberst.2025-0020 ©2025

The Society of Fiber Science and Technology, Japan
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