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medium gain range, this effect induces the pulse to experience gain saturation and propagation advance. Making use
group index was 8.7 X 10

s, Chi
In the absorption spectrum of the medium, a burned hole is appeared by coherent population oscillation,
and the linewidth of this feature is approximately the inverse of the ground state population recovery time. Based on
the theoretical analysis of gain, the effect of absorption on the different pump powers is obtained. In the medium
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absorption range, the oscillation leads the pulse to experience absorption saturation and propagation delay; in the

of coherent population oscillation we can control the group velocity of light propagation in erbium-doped optical
fiber. According to coherent population oscillation and gain theory, the analytic expression of the group index from
%I —> .

rate equation is obtained. In the experiment the slowest group velocity was 3.45>X10* m/s, and the corresponding

The simulation results are quantitatively c01nc1der.11 with the experimental data
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Table 1 Parameters of erbium-doped optical fibers

Optical Erbium ion Core Absorption coefficient Absorption coefficient ~ Emission coefficient
fiber density /(X10® m *)  radius /pm a, /(dB/m) a, /(dB/m) Bs /(dB/m)
Nufern 0.5 1. 66 2. 826 3.715 4.318
Er-20 1.6 1.7 7.86 13.6 11. 814
Er-40 3.2 1.5 16. 477 26 24. 767
Er-80 6.3 1.5 31.71 42.3 47. 665
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Fig.1 Measured waveforms of the input and output
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signals with different ions densities at the
modulation frequency of 10 Hz with an input

signal power of 1. 78 mW
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Fig. 2 Group index as a function of the modulation

frequency in fiber with different ions densities
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