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Development of Rare-Earth Doped Fiber Amplifiers for Broad Band

Wavelength-Division-Multiplexing Telecommunication
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2. Background

Optically or magnetically active rare earth (RE) ions are
characterized by their 4f electrons in seven 4f-orbitals. In
addition to the most stable electronic configurations
(ground state), various configurations with excited higher
energy are possible in the thirteen RE ions from Ce’* to

Yb*" ion. The energy of these different electronic
configurations is separated by the Coulomb interaction, the
spin-orbit interaction and the ligand field interaction,

resulting in the well-known energy level structures. The
electronic transition generally becomes possible between
most energy levels, the wavelength of which varies from
ultraviolet to mid-infrared regions. It is a fundamental
feature of rare earth ions that are utilized as a luminescent
centers in many phosphor and laser materials. The
wavelength of one of transitions in the Er’" energy level
happened to be about 1.55um: the telecommunication
wavelength of optical fibers.
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