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Abstract: Space division multiplexing technology based on few-mode fiber (FMF) and multi-core
fiber is considered to be one of the most important technologies to greatly improve the data transmis-
sion capacity of a single fiber in the future. If we want to employ FMF in space division multiplexing
to realize a long-haul transmission system, few-mode erbium-doped fiber amplifiers (FM-EDFAs)
will be a key block to compensate for the fiber transmission loss while its performance is determined
by few-mode erbium-doped fiber (FM-EDF). In addition to fundamental indexes like gain, band-
width and noise figure, few-mode erbium-doped fiber has a unique index—differential modal gain
(DMG) compared with the single-mode erbium-doped fiber. Minimizing DMG to maintain signal
quality is critical in FM-EDFAs as the high differential modal gain can improve the potential for sys-
tem outage. In this paper, the generation mechanism and improvement strategies of differential mod-
al gain are systematically described, the different designs of FM-EDF are summarized, the perfor-
mance characteristics of FM-EDF based on different pumping methods and different designs are com-

pared, and the research on the performance of FM-EDF is prospected.
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