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Design and experiment of 10kW class monolithic

fiber pump coupling device
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Huang Zhihua, Chu Qiuhui, Tang Xuan

(Research Center of Laser Fusion, CAEP, Mianyang 621900, China)

Abstract: The new designed fiber end—pump coupling device was reported to solve the problem in a
monolithic fiber system outputting higher level of signal power, which was limited by pump brightness
and temperature control of the pump injection area. By enlarging the signal fiber cladding diameter, more
pump power could be injected in fiber system and the temperature of the pump injection area was
successfully reduced. In experiment, 9.95kW pump laser was injected to a monolithic fiber laser system,
and over 6 kW signal output was realized. This fiber end—pump coupling device is capable of 10kW class
pump injection and promising for the application in a 10 kW class monolithic fiber laser system.
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Fig.1 Structure schematic of pump coupling device

XN RV 2 AR A DR CET IR A TR, el 2
FE 3 FiR, B 2 B TR GCER AR FH s 1 5838 1
R IFEAEMINZE R 10.4kW, 03K h 976 nm, i
HES P 1064nm, BE 2 Fh RS EATHEOL S
() W ST 235 5118 dB A BEAR AT AL A0 ) S e 55
AR WOCEF B 24 B 440 T, 2 Fh B A A )
% (30 pm) A TECETAEAR RIS AR IE T 7 20
KR 2 Frzs, RTRAE 1, 76 A R R i il 45 0F

S206003-2



woh gt T

% S2 #

www.irla.cn

% 45 %

T,30/900 A IFNL T2 m B AR EE . BoE 2 P
JGEF A MR R R MR (A0 SRR IR 2R
(4 100 wm) A [7] B ¥4 10 48 B4 R H0ORD T4 A5 T B
(300 K) LA K 3 1 10.4 kW I BEOGEA , 8 2 Fh
A R £ it T AT A A5 B TR B G £F K B ) AR
RnE 3 fin . ol LAE B A EBOESF K E T,
900 wm £ JZ 5 A B 6 4T 1 0 A X IR E R T
400 wm L2 1A LT, IF H R G0 B R0 I8k
SR (A AR A TR BE B ), IR 22 BT I H
FHELF RGNS X AR 2R, W) ok
LR RS, I B TR A A LR B R T
il 15 DG EF RS R ARG MR, R 900 pm A2
(4 A V5 £ A P B AT A P R I R A o R E R
400 wm G2 A WL B

600

—--30/400 fiber
—=30/900 fiber

W
(=3
(=]

IS

(=3

(=]
T

Doped concentration/ppm
[ w
(=3 (=3
=] =]
T

—_
(=3
=]

0 P pre—
5 10 15 20 25 30 35 40 45 50
Fiber length/m

I 2 2 T BOLEF e A R4E 20 B2 R Bl /9 I

Fig.2 Doping concentration vs length needed of two active fibers
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Fig.3 Temperature of pump injection area vs length

of two active fibers
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Fig.4 Schematic of experimental setup
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Fig.5 Main amplifier output power vs injection pump power
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