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Dichromatic Mirror
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Abstract Spectral combining technologies of fiber laser can overcome the limitation of the output power limit of a
single-fiber laser, which is an effective technical means to obtain laser output with high power and perfect beam
quality. The basic combining principles and research progress of the four spectral combining technologies are
introduced. The structure, limiting factors, and characteristics of various synthetic components are analyzed
separately. The key technologies of spectral combining based on dichromatic mirrors and their domestic and foreign
research progress are introduced. The development prospects of spectral combining technologies are introduced.
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Fig. 2 Prism-based combiner and optimization example of combiner™. (a) Prism-based combiner;

(b) optimization example of combiner
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Fig. 4 Top view of structure of three-channel dual-grating-based spectral combining, and side view of 1070 nm MOPA laser

system in vertical direction™’.

(a) Top view of structure of three-channel dual-grating-based spectral combining;

(b) side view of 1070 nm MOPA laser system in vertical direction
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reflective diffraction grating; (b) combined power and combined efficiency
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Table 1 Advantages and disadvantages of different spectral combining methods

Method Advantage Disadvantage
Prism Simple structure, high combining efficiency Weak dispersion ability, poor array scalability
Reflective High diffraction efficiency, relatively small ~ Power level of each sub-beam is limited; thermal management

diffraction grating thermal load

Dichromatic Low requirements for single beam linewidth,
mirror optical power, structure

Volume Bragg

High combining efficiency, good beam quality

grating

of grating and control of each optical axis are difficult

Control of cascaded system is difficult

Combined power is limited ; thermal effect is prominent
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