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Figure 5  Refractive-index profile for a fiber for which the perturbation is an on-axis gaussian peak of amplitude 0.002 with a FWHM of 3 m.





Figure 1  Refractive-index profile for a fiber for which the perturbation is a deviation of the power-law parameter  from its near ideal value of 1.97 to a value of 1.85 in the inner region of the fiber core (0  r  rcore/2).








Figure 2  DMD curve for the refractive-index profile of figure 1. The corresponding DMD value is 1.47 ns/km, which indicates a scale factor of 1.362 in order to achieve a DMD of 2 ns/km.





Figure 3  Refractive-index profile of figure 1 after scaling of the power-law parameter  for the inner region of the fiber core according to equation (16) of DGC 070604 with a DMD scale factor of 1.362. This results in a power-law parameter of 1.807.





Figure 4  DMD curve for the refractive-index profile of figure 3. The corresponding DMD value is 2.02 ns/km.





Figure 6  DMD curve for the refractive-index profile of figure 5. The corresponding DMD value is 1.85 ns/km, which indicates a scale factor of 1.083 in order to achieve a DMD of 2 ns/km.





Figure 7  Refractive-index profile of figure 5 after scaling of the amplitude of the on-axis gaussian peak by a factor of 1.083.





Figure 8  DMD curve for the refractive-index profile of figure 7. The corresponding DMD value is 2.04 ns/km.





Figure 9  Refractive-index profile for a fiber for which the perturbation is a deviation of the power-law parameter  from its near ideal value of 1.97 to a value of 1.85 in the outer region of the fiber core (rcore/2 < r  rcore)





Figure 10  DMD curve for the refractive-index profile of figure 9. The corresponding DMD value is 0.72 ns/km, which indicates a scale factor of 2.797 in order to achieve a DMD of 2 ns/km.





Figure 11  Refractive-index profile of figure 9 after scaling of the profile parameter  for the outer region of the fiber core according to equation (16) of DGC 070604 with a DMD scale factor of 2.797. This results in a scaled profile parameter of 1.634.





Figure 12  DMD curve for the refractive-index profile of figure 11. The corresponding DMD value is 2.03 ns/km.





Figure 13  Refractive-index profile for a fiber for which the perturbation is a step transition to the cladding refractive index at r = 28 m.





Figure 14  DMD curve for the refractive-index profile of figure 13. The corresponding DMD value is 2.54 ns/km, which indicates a scale factor of 0.787 in order to achieve a DMD of 2 ns/km.





Figure 15  Refractive-index profile of figure 13 after scaling of the amplitude of the core-cladding perturbation by a factor of 0.787.





Figure 16  DMD curve for the refractive-index profile of figure 15. The corresponding DMD value is 2.17 ns/km.
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Four examples of perturbed refractive-index profiles have been considered. Each of these four refractive-index profiles contains perturbations of the type considered in the 81-fiber statistical model. Moreover, each of these four refractive-index profiles has one perturbation from a near-ideal MMF with ncore = 1.5, nclad = 1.474, rcore = 31.25 m and a power-law parameter  of 1.97. The refractive-index perturbations of the four fibers are:





1  Deviation of the power-law parameter  from 1.97 to 1.85 in the inner region of the fiber core (0  r  rcore/2).





2  On-axis gaussian peak with an amplitude of 0.002 and a FWHM of 3 m.





3  Deviation of the power-law parameter  from 1.97 to 1.85 in the outer region of the fiber core (rcore/2  r rcore).





4  Step transition to the cladding refractive index nclad at r = 28 m.





For each of these four fibers, the modal electric-field distributions and propagation delays are calculated by the scalar-wave-equation modesolver at a wavelength of 1300 nm. The mean DMD is then determined for radial offsets from 0 m to 30 m in increments of 3 m, where the scanned spot is a gaussian beam with an electric-field FWHM of 7 m. LP mode-group orders from 3 to 20 (inclusive) are considered and averaging of power-coupling coefficients is performed within mode groups. The calculated DMD is compared to the target value of 2 ns/km in order to generate a DMD scale factor. The DMD scale factor is then employed to adjust the original refractive-index perturbation, thereby creating a new refractive-index profile. This new refractive-index profile is then modeled as before to obtain its DMD, which may then be compared with the target DMD of 2 ns/km.





Regarding the manner in which the refractive-index perturbations are scaled, the power-law perturbations are treated according to the theory of D. G. Cunningham in an accompanying report dated 7 June 2004. In this approach, a new power-law parameter is calculated from knowledge of: (i) the original power-law parameter; (ii) the ideal power-law parameter (1.97 in this work); (iii) the desired DMD scale factor. For the on-axis gaussian dip, the amplitude is scaled by the DMD scale factor. Similarly, for the core-cladding step perturbation, the deviation of the original step is calculated, scaled by the DMD scale factor and applied to the near-ideal refractive-index profile.








