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Analysis of Coordination Structure around Erbium in Erbium-Doped Fiber —— by Tetsuya Haruna, Junji lihara,

Yoshihiro Saito, Koji Yamaguchi, Masashi Onishi and Shinji Ishikawa —— Erbium (Er)-doped optical fiber amplifier
(EDFA), which can amplify optical signals without converting them into electric signals, is an optical component
essential for creating today’s photonics networks. It is known that the gain characteristic of EDFA is influenced by the
Al concentration in Er-doped fiber (EDF), which determines the coordination structure around Er. In this paper, the
authors report on the first successful direct analysis of coordination structure of EDF. For the purpose of clarifying the
relationship between Al concentration and the coordination structure around Er in the glass network of EDF, the X-ray
absorption fine structure (XAFS) analysis using an x-ray beam line in the “SPring-8” synchrotron radiation facility has
been applied. By measuring and analyzing the result, the oxygen coordination number around Er increased as Al
concentration increased and that the Er-O distances in EDF co-doped with Al are longer than those in EDF without

Al-doping, and these results will serve as a guideline for the future development of new amplification fibers.
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