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Abstract Based on the mode field theory of passive fiber and rate equation of active fiber, the calculative method of
effective mode area and extraction efficiency of fundamental mode for large mode area fibers with arbitrary refractive-
index profile and dopant distribution of is presented. The performance of various designs for the core refractive-index
and dopant distributions of large-mode-area fibers are numerically simulated and compared. The analysis shows that

the hybrid profile fiber exhibits better overall performance than other traditional fibers in the design of large-mode-
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area fibers with core diameter of hundreds of microns.
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Fig. 1 Refractive-index and dopant profile for selected

fiber designs. (a) step-index; (b) square-law;

(c) triangular; (d) central-dip; (e) hybrid profile
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Table 1 Performance metrics for selected fiber designs (D =50 pym, NA=0. 054)

Fiber type Ay /pm’ At/ Acore W=D /% T Tow — 7/ %6
a) Step-index 1194 0.61 7.4 33 25.6
b) Square-law 491 0.25 8.4 81 72.6
¢) Triangular 409 0.21 11 88 77
d) Central-dip 1394 0.71 6.4 26 19.4
e) Hybrid profile 743 0.38 8.0 67 59
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