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Pure Single Mode Output of Six-Core Fiber Laser Based on
Single-Mode Fiber Mode Selection
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Abstract A multi-core fiber laser with single-mode output is reported, which is mode selected by the proposed
mechanism based on single-mode fiber. Using single-mode fiber combined with a total reflection mirror as mode
selection element, the in-phase supermode always has much higher coupling coefficient than that of the other higher-
order supermodes. As a result, high brightness single in-phase supermode output is obtained while higher-order
supermodes are suppressed. The coupling coefficient can be optimized by choosing proper single-mode fiber core
radius and adjusting the gap distance between multi-core fiber and single-mode fiber. The relationship between
coupling coefficient and single-mode output power is investigated. The simulation results got from rate equation show
that the output power increases with coupling coefficient, and the maximum optical-optical conversion efficiency is
calculated to be 63.7% .
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Fig. 1 Bi-directional pumped six-core fiber laser

based on single-mode fiber mode selection
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Fig.3 (a) Cross section of six-core fiber; (b) Near-field intensity profiles of in-phase supermode; (c) far-field

intensity profiles of in-phase supermode
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Fig. 4 Power coupling efficiency of in-phase

supermode selected by single-mode fiber

)R o O Bl SR 28T L A 2R SR e 2F 1 £ S5 2 4
22 peon AT LA 3 [R] AR A7 8 A A B RO S R
0. 66, ke [a] R A B A A Y R A 28RN T
1077wz izt /I T[] AR 67 8 A 9 1 5 R IR m] A 24
WEANTE o LA U SR T R OL 25 W] LA SE 42 41 ]
I A 4 i Y, 52 R [ A A BRLASC A T A
JEEF I LT R ML B TE K

{EATTE B AR, IR B BOE 27 M X 2080620 A
— 8 B 15 (52 8% 3 EL 1 67 3% 38 R 28 G — Y 1] A I
i B 5 1S vy o R ASE A 1 R0 A 5 B o T () A 2
AL AR 5 A0 A 3 A 22 R [ I A7 A e o
T OLANAT & BB 2R F o T PRSI 2T A AR D A
25 | Ay B A i e L 2 5 | [ A A A R
B RCRI AR I EL AR 5 AR A B S DI AR G
85 b L A T A S N DO S R
FE M~ 5 P il 52 B DR T bt Ak 20 BT 1 BRI £F
Z 6L BAE X HE AR O

LR 6 I LT AR R S AR S Al
R AE AT A 6 ST 4T BAR X HE A I BT L (1)
RN T 24 A5 4 (14 1 % 7 R ] DL Ak

0802002-3



H |

# ot

N R A A A AE RS &L B i =1, RAI10 m
KB R 6 £Le . iz td K o 976 nm. W 4 i
KA T35 51k 100 W, 6 2F Hofth 2 R (E [ S
BRL14]. i B My 4P 1. 08 pm IfF SO R
A AV B TSR AR T R B RT LA FR
iR S S R G R R VA G DR ) < Sy
0.96 P (0),
3.2 MAVEIHHINEFI

Ty i D R RCR Z R R R
BB AR 0. 05 AL E] 1, AL S R 5 AL
T ISR R TR R B A S PR it S R SRS
BRI ZR . AT LAE 2 55 B A R 5 AR
FRIHGR MR . BABE G BRI/ pes Hodi
PIES PN v ST PR R At R G ¥
I R R R /N T L 2 RV R S KL T ik
T 204 RO . PR R TR T BB E 2R 1 D ik
AR T LA A A v o A A A B g R Y [ A
{37 AL R A o

140

__—o—1
/.

/.’.
120+ o
3 100}
s9

80|

600 0,é5 0.5‘)0 0.'%5 1.00
Tt
5 R TEBEG T B AL I B i S ER A
[vil AR 32 78 AR B AR A 56 R
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