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Abstract Space division multiplexing (SDM), high order modulation, digital coherent detection, and digital signal
process have become the necessary technologies for realizing a optical fiber transmission system with ultra-large
capacity, ultra-high rate, and ultra-long distance. SDM technology has become the key part to realize Pbit/s
transmission, and has become a research hotspot in resent years. A multicore fiber amplifier with SDM is analyzed
systematically. In this paper, the research progress of multicore amplifiers, including multicore erbium-doped fiber
amplifiers, multicore few-mode erbium-doped fiber amplifiers, multicore erbium-ytterbium co-doped fiber

amplifiers, multicore Raman amplifiers, multicore remote pump amplifier, and hybrid multicore amplifiers, are

reviewed. Finally, the future of multicore amplifier technologies is prospected.
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Table 1 Research progress of weak coupled MC-EDFA
Year Core Wavelength Gain /dB NF /dB Length /m Pumping scheme /combiner Ref. No
2011 7 C-band 25 <4 15 Core/980 nm [7]
2012 3 1540-1580 15 - 12 Core/1480 nm, bi-pump [15]
2012 7 1580-1610 >15 <5.5 16 Cladding/free space combiner [10]
2014 7 1535-1570 =>25 <8 34 Cladding/side pump combiner [13]
2014 19 1550 19.6-23.3 6-7 7 Cladding/free space combiner [8]
2016 ; C-band 18 6.1 8 Cladd?ng/s?de pump comb?ner [16]
[-band 13.1 5.8 50 Cladding/side pump combiner
2017 19 1575-1605 15.7 5.8 50 Cladding/side pump combiner [17]
2018 7 1530-1565 >16 <8.0 - Cladding/pump recycle (cascaded) [18]
2018 7 1535-1560 7 9.21 4.5 Cladding/ side pump combiner 1480 nm [19]
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Table 2 Research progress of few mode multi-core fiber amplifier

Year Core number Mode number ~ Wavelength /nm  Gain /dB NF /dB DMG /dB  Ref. No.
2012 6 3 1530-1560 =>20 6-9 <3 [26]
C-band 18 6.5 <4 [28]
2018 6 3
L-band 15 <7.5 <5 [28]
2019 6 7 C-band >17 <7 5-6 [29]
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Table 3 Research progress of MC-EYDFA

Year Core Wavelength/nm Gain /dB NF /dB  Gain diff /dB  Length /m Pump Ref. No
2013 12 1534-1561.4 13.4-18.3 7.8 4.9 5 Cladding/free space [12]
2017 7 1542-1564 >18 — 1.3 7 Cladding/side [32]
2017 32 1534-1561 >17(20) 6.5 2 3+4 Cladding/side [33]
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