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Abstract: Erbium-doped fiber amplifier serve as critical components in optical fiber communication systems. In-
vestigating erbium-doped fiber and its amplification characteristics is of significant importance for the upgrading and
capacity enhancement of these systems. Owing to the introduction of ytterbium ions, erbium-ytterbium co-doped fi-
bers can effectively improve the local coordination environment of erbium ions and significantly enhance the pumping
efficiency under cladding-pumped configurations. This provides an effective technical approach for achieving high-
bandwidth, high-efficiency, and long-haul optical transmission systems. This paper elucidates the energy transfer
mechanisms within the erbium-ytterbium co-doped system and discusses the influence of doping composition on its
spectral characteristics. It presents a systematic review of the research progress regarding erbium-ytterbium co-doped
fibers and its associated amplifiers across three major application scenarios: core-pumped optical amplification, clad-
ding-pumped optical amplification, and space-division multiplexing optical amplification. Finally, the key issues
and challenges associated with the development of erbium-ytterbium co-doped fibers and its amplifer are analyzed,

and an outlook on their future development trends is provided.
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Tab. 2 Review of erbium-ytterbium co-doped fiber and its corresponding amplifier based on cladding-pumped scheme
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Tab. 3 Review of erbium-ytterbium co-doped fiber and its corresponding amplifier based on space-division multiplexing technology
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