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Coherent Beam Combination of Passive Phase Locking of an Array of
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Abstract Technique for passive phase locking of fiber lasers by an all-optical feedback loop is studied theoretically
and experimentally. The experimental setup of coherent beam combination of three fiber lasers in one dimension is
built, and phase-locking of three fiber lasers is achieved and stable interference patterns are observed. The influence
of duty ratios on the interference patterns in the far field is studied. Main factors that affect the cavity loss are
analyzed. Random peaks corresponding to different wavelengths are found in the spectrum of coherent output laser.
By using a narrow bandwidth filter, the spectral range of coherent output laser can be restricted. However, the
phenomenon mentioned above still exists. And theoretical analysis is given to explain these random wavelengths
existing in this kind of technique for passive phase-locking.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Interference patterns in far field for different duty ratios. The distance is (a) 6 mm and

(b) 12 mm for two adjacent beam centers
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Fig. 3 Theoretical interference patterns in far-field for different duty ratios. The distance is (a) d, and

(b) 2d, for two adjacent beam centers
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Fig. 4 Spectrum of output laser. (a) Without filter; (b) with a filter
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