Dispersion Measurement for Optical Fiber in Ring Cavity Using Fiber
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Abstract Based on the sideband spectrum produced by the interference of dispersion wave and solition wave in the

passively mode-locked fiber laser. The wavelength offset from the central wavelength in the sideband spectrum is
=]

measured, the total cavity dispersion is obtained with the relation between the sideband offset and the total cavity
dispersion. Ring cavities with different lengths of the same type fibers have different dispersions. The slope of the
variation of dispersions corresponding to the fiber length is the dispersion coefficient to be measured. The platform of
a passively mode-locked fiber laser is built, and the dispersion coefficient of G. 652 fiber has been measured, whose
Key words

experimental value is 16 ps/(nm « km) that is agrees well with the conventional value of 17 ps/(nm * km).
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Fig. 1 Schematic diagram of fiber ring laser

for fiber dispersion measurement
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Fig. 2 Output sideband spectrum of the laser with spectral
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Table 1 Calculated results of total cavity dispersion

Sideband Sideband Total
order wavelength /nm  dispersion /(fs/nm)

—2 1547. 68 130. 00

—1 1553. 06 137. 96

1 1572. 40 135.74

2 1577. 88 126. 94

3 1582. 20 132.55

Wavelength offset square /nm?

4 3 2 1 0 1 2 3 4
Sideband order
P 4 25 G RS ik 1 5 75 & il 4%
Fig. 4 Square of wavelength offset of different sideband
orders fits a total dispersion
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