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Evaluation of Energy Transfer in Rare-earth Co-doped Fluoride Glasses and
its Application to Mid-infrared Optical Devices
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We have developed a new fluoride glass medium that enables high-power fiber light
sources in the 3.0~3.4um and 4 pm wavelength bands, which have been difficult to achieve
so far. The energy transfer phenomena that contribute to the mid-infrared (MIR) emission
were evaluated in detail. Furthermore, a fluoride glass optical fiber was developed based on
the optimized co-doping composition, and a diode-pumped MIR amplified spontaneous
emission (ASE) light source was demonstrated. This innovative light source is compact and
low-cost, yet outputs extremely broadband and high-brightness ASE light over a wavelength
range of 2.5~3.7um with high beam quality. Since this ASE source can be efficiently
coupled with optical fibers, we have conducted research on optical fiber gas sensors using
this light source and successfully demonstrated the world's first in-line fluoride optical fiber
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