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Analysis of Mode Scalability in Large Mode Area Fibers

Liao Suying
(Guilin Air Force Academy . Guilin, Guangxi 541003, China)

Abstract In order to obtain a large-mode-area fiber structure to improve fiber lasers’ output power, several
technical measures have been adopted to scale the fiber mode field size. However, with the mode field size
increasing, the fiber waveguide's ability to confine the mode field declines, which limits the growth of the mode field
size. Based on the fiber eigen-mode field theory, the mode field distributions of the large-mode-area fibers are
discussed, and the limitation effects of the mode field size growth imposed by mode coupling and mode distortion are
analyzed. Considering the impact of the limitations., the mode field distributions of several refractive index fibers are
calculated by using the finite element method. The mumerical results show that the product of the equivalent mode
area and the square difference of the effective refractive index between two adjacent modes tends to a constant,
which constrains the scalability of the fiber mode field.
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Fig. 1 Refractive index distribution of the cross-section for several large-mode-area fibers

TESR S G EF B39 73 A3 04 FHBE D7 3 b A BROC IR BAT a7 8 07 68 RS 0 L3 P 25 e A R o) 2 ik b 7 3k
AT LA SR 23 M B A SRR T T 6 3 00 A B OG 2T A 37 . U B4 RO B A A B B 3 S R A LA
T J i SR Sigp #9 Aig Aof i X BT L] AR g £ D' £ o ok B 32 A BT A R A i S R RS 00 A . BT LSO R
FIA BROGIE Xt B3R LA 3T 5 3 00 A (G EF B e AT 3155 0 T e TR 3 KR THRE T .

TERCET 1B 5 T AR 37 70 A7 S BN — R B A RO T 56 0 A 55 A DL 3 2 PR 58 00 A i R LA 2k i A
F55 LP, 7R 3k L m o L R B 1 B UOT - b m SRR 05 (LA T8 T - L R AR IR o i IO AR 1 4k
P 705 » AR AR B 21 w8 B AR U H BRI 9 - LPoy - LPyy Ly o LPyy o LPyy o LPyo w0 [ 2 45 A2 TLA
B B £ D 452 114 465377 D't By 25 A P S 72 S0 DG 27 1) i) A% 4 2o i v o 8 O 6L 1) 016 ) 30 00 A AR 5 A+ HL 4% Bl
2T 19 LR Al R AT AT AR BL B IRE PRI RE o BE A DG 2T 25 A 2 R DR/ T BE A% L3 A3 AR L TR AR AR AL

Qo QO
O 0 © O
o 00
LPOI LP]I LP21 LP02 LPSI LP]Z

2 JLAMK B 4 Al A 1) 8 39 03 A

Fig. 2 Mode field distributions of several low linear polarized modes
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