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Generation of high power out-of-phase mode exceeding self-focusing limit by
newly-designed multicore fiber
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We studied phase-locking of multicore fiber (MCF) lasers and achieved lots
of noticeable results while the proposed MCF could not be fabricated. We have succeeded in
phase-locked and mode-locked MCF laser for the first time in the world by use of a 7-core Yb-doped
photonic crystal fiber and a saturable absorber. It generates picosecond pulses with as high as 5.8W

of average power and 137nJ of pulse energy directly from the fiber. We also proposed and
demonstrated a new scheme of coherent beam combining of multiple fiber amplifiers by use of deep
reinforcement learning, and showed it can be applicable to MCF amplifiers. An outlook not only for
power scaling but for controlling freely the spatio-temporal properties including an out-of-phase
state.
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