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Abstract Constrained by such factors as thermal damages and nonlinear effects, the single-mode output power of
one single fiber lasers is limited. Spectral beam combining technology to integrate different laser outputs based on
some means is believed to be an inevitable choice to achieve high power laser output. The development process and
current status of spectral beam combing technology are introduced and the basic principle, key factors, advantages
and disadvantages of several common kinds of spectral beam combing systems are presented. The latest progresses
on narrow linewidth high power fiber laser and its spectral beam combining in Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences, are also introduced, and the development prospects of spectral beam

combining technology of high power fiber lasers are prospected.
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Table 1 Progress of high-power narrow-linewidth fiber lasers

Year Research department Output power Linewidth
2007 Corning 502 W Single frequency
2007 University of Southampton 402 W 60 kHz
2007 University of Southampton 511 W Single frequency
2009 Northrop Grumman Aerospace Systems 608 W 5 MHz
2010 Nufern 1 kW 3.5 GHz
2011 Fibertek 1 kW 450 MHz
2014 Air Force Research Laboratory 811 W Single frequency
2014 Air Force Research Laboratory 1.17 kW 3 GHz
2015 Friedrich Schiller University Jena 2.3 kW 45 GHz
2016 1IPG >1.5 kW <15 GHz
2016 Air Force Research Laboratory 1 kW 3.5 GHz
2016 Air Force Research Laboratory 1 kW 2.5 GHz
2016 Friedrich Schiller University Jena 3 kW 45 GHz
2016 National University of Defense Technology 1.89 kW 45 GHz
2016 SIOM 1.5 kW 11.6 GHz
2016 SIOM 2.5 kW <50 GHz
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Fig. 1 Schematic diagram of prism-based spectral beam combining
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Fig. 3 (a) Schematic diagram of interferometric-filter-based spectral beam combining;

(b) transmission spectrum of interferometric-filter™®
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Fig. 4 Schematic diagram of reflective-VBG-based spectral beam combining
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Fig. 5 Schematic diagram of 5-channel VBG-based spectral beam combining™
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Fig. 7 Schematic diagram of diffraction-grating-based spectral beam combining
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Fig. 9 Schematic diagram of spectral beam combining of diode laser array in an external cavity
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Fig. 10 Schematic diagram of spectral beam combining of 2-channel fiber lasers™"
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Fig. 12 Spectral beam combining of fiber lasers with single grating and MOPA structure
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Fig. 13 Schematic diagram of spectral beam combining of 3-channel 522 W fiber lasers in Aculight corporation™"
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