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We have studied a tiled-aperture coherent-beam-combining system based on constructive interference, as a way to overcome the power limitation
of a single laser. A 1-watt-level, 3-channel coherent fiber laser and a 3-channel fiber array of triangular tiling with tip-tilt function were developed.
A monitoring system, phase controller, and 3-channel phase modulator formed a closed-loop control system, and the SPGD algorithm was applied.
Eventually, phase-locking with a rate of 5-67 kHz and peak-intensity efficiency comparable to the ideal case of 53.3% was successfully realized.
We were able to develop the essential elements for a tiled-aperture coherent-beam-combining system that had the potential for highest output power
without any beam-combining components, and a multichannel coherent-beam-combining system with higher output power and high speed is
anticipated in the future.
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Fig. 1. (a) Schematic of 3-channel fiber laser systems for coherent beam combining. (b) FPGA board for phase control. LD, laser diode; LDD, la-
ser diode driver; VCO, voltage controlled oscillator; PRBS, pseudo-random binary sequence; YDE, ytterbium-doped fiber; FPGA, field program-

mable gate array.
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Fig. 2. (a) Design of a fiber end-cap tilt system including two axis PZTs and (b) setup of a 3-channel fiber array for coherent beam combining.

PZT, lead zirconate titanate.
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Fig. 3. Monitoring setup for coherent beam combining. CCD, charge-coupled device.
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