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Efficient coherent beam combining of fiber laser array through

km-scale turbulent atmosphere

Zhi Dong, Ma Yanxing, Ma Pengfei, Su Rongtao, Chen Zilun, Zhou Pu, Si Lei
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: Coherent beam combining (CBC) of fiber laser array can improve the total output laser power
while maintaining good beam quality, thus improving the laser brightness. CBC of fiber laser array has
been a research hotspot in the field of laser technology and has attracted much attention. At present, lots
of CBC experiments have been successfully established and verified in the laboratory. However, there is
few long distance propagation experiment carried out in real turbulent atmospheric environment. The
ability of compensating the phase distortions introduced by the turbulent atmosphere still needs to be
tested and verified experimentally. The target-in-the-loop technique is an important and useful method to
realize the coherent combining of array beams at the target surface in a real long-distance turbulent
atmospheric environment. CBC of fiber lasers based on target-in-the-loop technique becomes a key goal
and an important research direction since it has been proposed. Based on the adaptive fiber collimator
array and conformal projection system, a target-in-the-loop CBC system of six fiber amplifiers was
established, which successfully compensated the phase distortions and realized CBC at the target surface
through a kilometer-scale propagation distance with atmospheric turbulence.
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Fig.1 Properties of new adaptive fiber optics collimator (a) curves
of displacements; (b) Frequency response curves of

amplitude and phase
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Fig.2 (a) Schematic diagram of experimental setup; (b) Normalized metric function; (c) Probability density distribution of metric

function; (d)—(f) Long exposure intensity distributions at the target surface in different situations ((d) Open loop;

(e) Only tip-tilt control is on; (f) Both tip-tilt control and phase-locking control are on)
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