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Analysis of the Relative Intensity Noise at the Output of a Dispersive Fiber
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ABSTRACT

We derive a rigorous equation for a fiber dispersion necessary for minimizing the relative intensity noise(RIN) at the fiber out-
put as a function of frequency and linewidth enhancement factor using the transfer matrix. The rigorous equation is the same as the
approximate equation already published at the relaxation resonance frequency when the linewidth enhancement factor is much
larger than 1, and the relaxation resonance frequency is nearly equal to the damping rate. The difference between the values of a
fiber dispersion calculated from the rigorous equation and the approximate one increases as the linewidth enhancement factor
decreases. We calculate the RIN at the fiber output as a function of frequency for three dispersion values: zero dispersion, one
given by the rigorous equation, and the other given by the approximate equation. The RIN for a fiber dispersion calculated from
the rigorous equation is the least, that from the approximate equation is in the middle, and that for a nondispersive fiber is the

largest for almost all frequency ranges of interest.
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Fig. 1. Fiber dispersion necessary for minimizing the
relative intensity noise as a function of frequen-
cy using the rigorous equation for « = 1(dashed
line) and « = 5(solid line).

Fe7] Aste} AL dolA tholexe sete} gE,

Table 1. Parameters of a laser diode used for computer simulations.
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Fig. 2. Fiber dispersion using the rigorous equation (14)
(solid line) and the approximate equation (16)
(dashed line) as a function of linewidth
enhancement factor.
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Fig. 3. Relative intensity noise as a function of frequen-
cy for a fiber dispersion calculated from the rig-
orous equation (14) (solid line) and the approxi-
mate equation (16) (dot-dashed line), and a
nondispersive fiber (dashed line) when a=1.
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