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Theoretical Analysis of Impact of Q-switch Rise Time on Output Pulse Performance
in an Ytterbium-doped Actively Q-switched Fiber Laser
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A theoretical analysis of the impact of rise time of a Q-switch on the output pulse performance is carried out in an
Ytterbium-doped actively Q-switched fiber laser. The finite difference time domain (FDTD) method is used to numerically
simulate the Q-switched fiber laser. It is shown that stable Gaussian-like pulse shape can be generated when the Q-switch rise
time is increased and pulse repetition rate is enlarged.
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FIG. 1. Schematic of the Q-switched fiber laser used in this study.
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TABLE 1. Parameters of the actively Q-switched, ytterbium-doped fiber laser used for the numerical simulation
Parameter Symbol Unit Value
Pump Wavelength Ao nm 915
Signal Wavelength As nm 1064
Pump Absorption Cross-section Ogp° m’ 5.285x107%
Pump Emission Cross-section Oep m’ 1.957x107°
Signal Absorption Cross-section Ops® m’ 5.520x1077
Signal Emission Cross-section Ops® m’ 3.272x107%
Pump Propagation Loss b dB/m 0.0126
Signal Propagation Loss ob dB/m 0.02
Lifetime z s 0.85x10°
Signal Linewidth A nm 1
Refractive Index n 1.45
Overlap Factor at Signal Wavelength I 0.75
Overlap Factor at Pump Wavelength I, 0.0025
Reflectivity of R, R; 0.04
Q-switch Fall Time 7y ns 12

*Data from Ref. [9].
bNumerically estimated data (Ref. [9]).
“Data of a commercially available fiber.
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