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Characteristics of Fiber Loop Applied to Phase Locking Array of
Fiber Lasers

Lei Bing Feng Ying Wei Li’an Liu Zejin
(College of Optoelectric Science and Engineering . National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract The characteristics of fiber loop have important effect on the performance of the phase locking array of
fiber lasers based on a common fiber loop. The configuration, properties of the array and the functions of the loop are
introduced. The theoretical model of the loop is established, and its power transmission and resonance properties are
analyzed by the intensity and amplitude addition methods respectively. It is proved that they are consistent when the
line-width of input light-wave is considered. The research results indicate that increasing the fiber couplers coupling
ratio can increase the coupling strength among component lasers of the phase locking array. and the output power and
combining efficiency will not decrease obviously if the loops loss is low. The filtering effect of fiber loop is observed
in experiment, and the output power decreases slightly and regularly with the increase of coupling ratio, which is
consistent with the conclusions obtained from theoretical analysis.

Key words fiber laser; phase locking; intensity addition method; amplitude addition method; fiber loop; fiber
coupler
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FBG: fiber Bragg grating; EDF: :rl-)'ium—doped fiber;

WDM: wavelength division multiplexer; LD: 980 nm laser diode;
FC: fiber collimator; PIFC: polarization insensitive fiber coupler;
OL optical isolator
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