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Transmission characteristics measurement system of fiber laser
devices in high power density

XIAO Qi-rong ,TIAN Ning ,HUANG Lei ,WANG Dong-sheng , GONG Ma-li
( State Key Laboratory of Tribology, Center for Photonics and Electronics, Department of Precision Instruments and Mechanology,
Tsinghua University, Beijing 100084 , China)

Abstract; In order to improve the measurement accuracy of the transmission characteristics of the parts in high power fiber
laser,an automated measurement system of power ratio was designed by means of the dual optical path measuring system with full
consideration of the standard transmission measuring methods. The dual optical path measuring system was analyzed. With the
measuring system equipped with a microchip solid laser and a unique refractive index matching cladding mode filter, the
transmission loss of a double clad fiber laser was measured. In experiment ,for a 35m of Yb-doped double cladding fiber its insert
loss was 2. 645dB at 1064nm and standard deviation is 0. 026dB for 100 test data. Moreover, the repeated measurement error was

less than 0. 07dB proven by the experiments under diffefent\conditions. The result is useful to improve the measurement accuracy.
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Fig. 1 Dual optical path for a fiber characteristics measurement system

BAOEHIA RGN CIR L H 2 x2 #5253 D,
s REE 1 BB YEEE; MBIRZH 2 x2 S E
D, 256 2 MBI B e, B IOLBYEFGERE
PRy, T B S XA 3OS M L 4F o2 o4
M, BT REA R E R, EdESE
A ST R A, SERHGINE S5O Gk A TR A1k,
A LA Jo BASC I % 0615 5 4 Ta] A A ), 9 B D6 TR Y
e A = e
K1 B ARG RERITTEN ay) M a,,, 2
MEREN k), 0 BESHNL B imak, NEE S
ME P, BWSH A HRFE, RIS LITERE
B ST AR 5L R Py, FEBLNCEF s e imA
MEFESHR P, & UHARFER .
A(1) (dB) =1og(fleﬁLflﬁ)(dB) (1)
2 Q4 XK,

K,

KA WK, RGN ERRE b= 2

a4 XK
P, , BDAI1HE AR B 46 A BLEE
BOLEEIE RGH LU TR
(D) ZEFKFTLIEBRIGARFEE N ER, h TH
20 B 1) 22 5 R DGR ST B R, 1§
ABRER B R i 2 R,

,i)ﬂ“/% PI’

optical

reference fiber detecter

7 T

light injection
source system
electrical

measurement

Fig.2 Measuring fiber attenuation by means of insertion loss method
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Fig.3 Dual path optical power meler for transmission characteristics meas-
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Fig.4 Relative optical power of dual optical path and insert loss
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Table 1 Result of experiment in different conditions

average power average power

insert | insert loss
number  of path 1 of path 2 ﬁ fnsert loss tsert foss
— — P, o/dB  @'/(dB-m"")
P,/uW Py/uW
1 35.4 51.4 0.547 2.62 0.0749
2 48.1 79.9 0.540 2.67 0.0763
3 68.4 42.5 0.544 2.64 0.0754
4 56.8 36.9 0.549 2.60 0.0743
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