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Analysis of the Mode-Field of Confined-Doped Fiber
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Abstract Confined-doped fiber is an effective way to obtain high power output and maintain the beam quality.

Differences about mode distribution and beam quality between confined-doped and conventional fibers are obtained by

numerical simulation. Output mode distributions caused by off-axis. slant or mixed-modes launch field are also given,

respectively.
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Table 1 Fiber parameters

Core Cladding Normalized

Fiber
d /pm D /pm frequency
Confined-doped 41 391 0.073  8.548
Conventional 40 391 0.077  8.793
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Table 2 Output field of confined-doped fiber

Launch field

Power weight of Number of

diameter /pm  fundamental mode /% mode
10 52.19 3
20 95. 05 2
30 97.58 2
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Table 3 Comparison of output field

Power weight of Number of

Fiber
fundamental mode /% mode
Confined-doped 95.05 2
Conventional 84. 26 2
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Fig. 1 Scheme of off-axis launch field
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Table 4 Output field versus off-axis of launch field

Power weight of fundamental

Launch field

Power weight of all confined
Number of mode

mode /% modes /%
0 52.19 90. 60 3
Off-axis /mm 5 42.55 84.05 5
10 19.17 82.08 6
15 5.04 82.03 8
b2 A S T 00 05 B B K e 5 i 06 ey a—
FERes T IIE TS R NS A 05> —~—confined power
W O VE REA R A AE SRS R KBTI §§M\§§:
SR AR R LT 1 26 f N . (L S G 505 N
T W 330 U — R 0 0 B R I SRR K 52, 1
SR A EL 2O T 42 1 R AR A0 75 R 25 R
it T . 1] 2 FOULHD I e 1 5 5 A5 55 B ot N
FACEIA LS 0p 5 15

B3 73l 45 T A TR D A% T i i e 7 g
I A Ho s A B ik O 2 S RE A o R R XY
FLHE .

[ 2 a0 S 37 I A AT TR % 72 1k
Fig. 2 Output field versus off-axis of launch field
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Fig. 3 Mode structure output field caused by off-axis launch field. (a) 0; (b) 5 pm; (¢) 10 pm; (d) 15 pm
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Table 5

Output field versus tile of launch field

Power weight of
Launch field tile /(*)

fundamental mode /%

Power weight of

all confined modes /%

Number of mode

0 52.19
1 48.51
2 40. 08
5 14. 03
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Fig. 5 Output field versus tile of launch field
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Fig. 6 Output field caused by slant launch field. (a) 0°; (b) 1°; (c¢) 2°; (d) 5°
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Table 6 Output field versus launch mode field
Power weight of output mode /%
Launch mode

LPg, LPy, LPys LPy, LP; LPi;
LPy, 60. 15 28.54 7.87 0 0 0
LPy; 0 0 0 24. 60 40. 26 2.95
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Table 7 Mixed launch field of LP,, .LPy;

Power weight of Number of
Launch mode
fundamental mode /% mode
LP, .LPy, 48.12 6
LPy, 60. 15 3
LP;, 0 3
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