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Fig. 1 The nonlinear amplifying fiber loop. FC, fiber Fig. 2 The equivalent optical path of Fig. 1

coupler
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Fig. 3 The effective energy gain G, off the laser as a Fig. 4 The effective energy gain G.;as a function of pulse
function of Er**-doped fiber gain with | E,|*=0. peak power for the given Er®*-doped fiber gain

5 (solid curve); {E,|* = 0. 25 (dashed curve)
and |E,|? =0. 05 (dashed-dotted curve)
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Fig. 5 The effective gain G .ras a function of Er**-doped Fig. 6 The effective energy gain G . as a function of the
fiber gain with A =50 pm? (dashed curve); A pulse peak power with the given Er’*-doped fiber
e= 250 um? (solid curve) and A4 = 25 pm? gain G (=50 (dashed curve) and G ,= 100 (solid
(dashed- dotted curve) for the given pulse peak curve) by considering the gain saturation
power
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Abstract In this paper, the self-starting mode-locking characteristics of all fiber lasers
with nonlinear amplifying fiber lbop are analyzed and the theoretical model of calculating
the pulse effective energy gain in the lasers is obtained. The results show that the self-
starting mode-locking of the lasers are related to the gain and cross-section of the Er3*-
doped fiber. The threshold peak powers of the pulses for self-starting mode-locking are
calculated. With this model, the experimental phenomena are well explained.
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