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Abstract: The erbium-doped fiber amplifier (EDFA) is a revolutionary breakthrough in the field of
optical fiber communication, which makes long-distance, large-capacity, high-speed optical fiber
communication possible. To realize long-distance transmission of optical fiber communication sys-
tems, it is inseparable from the corresponding optical fiber amplifier. However, with the explosive
growth of transmission capacity demand, the existing DWDM communication system is facing huge
pressure for capacity expansion. This paper systematically reviews the research progress of expand-
ing the gain bandwidth to improve the transmission capacity, discusses the key issues involved in
broadband active fibers and amplifiers, puts forward an understanding of ultra-broadband active fi-
bers and their amplifiers in various bands, and provides a new perspective on future space division

multiplexing based on few-mode multi-core fibers.
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Fig.1 Schematic diagram of spectral modulation. (a)Configurational coordinate diagram. (b)Energy level diagram.
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