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Abstract: The effect of transverse mode instability has gradually become the primary problem that causes laser
beam quality degradation and limits power scaling of high-power fiber lasers. This paper conducts a series of
study on the transverse mode instability (TMI) in large mode area (LMA) fiber based on a co-pumped all-
fiberized narrow linewidth high power amplification platform. According to the calculation results of the coupled
mode equations, the nonlinear coupling strength between the LP(; and LP,; modes of the LMA fiber 25/400 pum is
the largest, which directly induces the TMI. In order to suppress the generation and amplification of the LP,
mode at the main amplifier, the fiber coiling method was used as an operational mode filtering technique to
achieve mode control. The threshold of TMI increased from 1000 W to 1600 W while reducing the bending
radius of the main amplifier gain fiber from 6 cm to 5 cm, and the other output performance of the fiber laser was
hardly affected. This provides a powerful experimental reference for us to build an actual narrow linewidth, high
power, all-fiberized laser system.
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Tab.1 Parameters of fiber laser system

Parameter Value Parameter Value
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Fig.2 Nonlinear coupling coefficient between fundamental mode LPy,

and different high order modes in 25/400 pm fiber
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Fig.3 Changes of TMI threshold caused by (a) quantum noise and (b) in-

tensity noise under different bend radius in 25/400 pm fiber
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Fig.4 Experimental setup of all-fiber high-power narrow linewidth laser amplifier
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Fig.5 (a) Time domain and (b) frequency domain variables sampled by

the output laser when the bending radius is 6 cm
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Fig.6 (a) Time domain and (b) frequency domain variables sampled by

the output laser when the bending radius is 5 cm
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Fig.7 Output power versus pump power when the bending radius are

(a) 6 cm and (b) 5 cm, respectively
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