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Abstract

This paper compared the basic principles of laser beam coherent combination and laser mode-locking,
and explained their similarities and differences in nature. It is pointed out that both are technical
means to achieve beam energy concentration. The coherent combination of laser beams achieves
spatial energy. Concentrated, laser mode-locking achieves energy concentration over time. The
laser beam coherent combination is to modulate the transverse mode, and the laser mode-locking
is to modulate the longitudinal mode. Technically, both rely on locking the phase of each compo-
nent to achieve the above purposes, which can be divided into active phase locking and passive
phase locking. It also analyzed the possibility that the two technical means can learn from each
other.
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Figure 1. Difference between non-coherent synthesis and coherent synthesis: (a) Near-field arrangement; (b) Non-coherent
combined far field; (c) Coherent combined far field
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Figure 2. (a) Output without mode-lock; (b) Output with mode-lock
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Figure 3. Schematic diagram of active-phase-control beam coherent combination by Northrop Grumman Company
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Figure 4. Application scheme of typical passive laser mode-locking technology in laser coherent combination technology
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Figure 5. Application scheme of typical active phase control coherent combination technology in laser mode-locking tech-

nology
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