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Abstract A high-power fiber laser is limited by the nonlinearity of a single-fiber output. Therefore, a beam array
must be formed through multiple fiber lasers that output a single focused beam. A high-power high-quality beam
output must be ensured after a long-distance transmission through atmospheric turbulence. This study uses an array
containing 19 fiber laser beams to design a coherent array synthesis system. The effects of beam truncation factor,
angle jitter, and turbulence propagation on coherent synthetic beams are quantitatively analyzed, and the coherent
propagation process and their propagation characteristics in free space are simulated to provide references for the
establishment of a practical coherent laser array system.
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Fig. 4 Normalized far-field distributions corresponding to random phase residuals. (a) Without phase difference;

(b) phase difference within range of 0-7/6
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