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Fiber Characteristics under High Power Density Measurement

System Design

Gong Mali

(Department of Precision Instruments and Mechanology , Tsinghua University, Beijing 100084, China)

Tian Ning Wang Dongsheng Huang Lei

Abstract: Aiming at solving special requirements of fiber device suited for fiber laser under high power density
operation, a new measurement system was designed to meet these special requirements. After comprehensive
analysis and comparison with truncation method, backward scattering method and insertion loss method, a new dual
optical path measurement system of fiber was proposed. The system can measure the insertion loss of tested fiber and
reference fiber at the same time to monitor and calibrate the input optical signal power, so it can achieve higher
accuracy. Theoretical consequence and explanation for the measuring method and parameters in this new system are
discussed in this paper. The transmission efficiency and measuring accuracy of the system is analyzed, which meet

the need of design (Insertion loss <<0.5 dB, return loss==50 dB).

Key words fiber optics; insertion loss; return loss; high power density; large diameter fiber

L 5 7

ARG 0 25 38 A5 5 A4 38 DG 27 6 F A5 = 20
LT I 5L L LT WO AR N L O£ A A
VEZRRIR I EER - G2 A 1 0 42 5 1 R T 4l A B R
] 0 458 G 108 A S R 1 R L I AR 80 i 9
A A B BE 0K B BT . RO R Ok AR
WL H TR SR N L2 AR A /DT 200 pm R 2T
BT S AR BN/ T 20pm . H T 48K
A I S A A BEAE )2 R A 7 YA R AN e
FLHR I T DR T 18 5 G A oL T AR Y
Mk .

T R e )R BT R R R A D Y
Wit A aTE e R E E AR, AL gt s
A I A DL K AR ME O 4R . B AR
GB/T 15972. 4-1998%F 5L 56 o Al 56 Jy 7k (3% B L &1
FAFRLTE S A8 T TEAN R AE

2 KRG

S0 58 B0 B TR 2P 28 BTG o B
LB 22 B 2T B 4 5P P S0P 0 528072
VR TR A BURE Y AR 1 B X T
5 L HE B I R 46 B A T 3 =

EERE . | 37(1983—) . 55, ML A AR R A, 322 g v I 3B R O T R R 5

E-mail: tn02@mails. tsinghua. edu. cn

SIRE A HLBA959—), B S Bz LA R0 BTN HBOLHOR Dl TF B TR 5 RIS .

E-mail: gongml@mail. tsinghua. edu. cn



150 et [ bl S 35 %

B S T5 1R AT HER UnTEL 2 J 7S o Ji 1) Bk R I Ol £ 3 e
WP 1 s AR ISR N BB AT SR B S RS T ik R 0 O T b A [ S 1 O

BT AL TEA SN, SO PR LA I S 1] BN S R AR B AR . 107 N

WA ET R T AR B . 20T RARNAEE B XDOCL AR S UK 0k P R 1) B AR

WK BEAR i  E XL B 25 B e EARAT U B S a8 Na 2% .

AN

R L. measured fiber
drive circuit

claddin, -
light source injection system mode g || optical
detecter
1 2 filter ‘
amplifier
electrical
measurement
P 1 AT T TN G 2F e ik
Fig. 1 Measuring fiber attenuation by truncation method
optical measured fiber
transmitter
. signal
Inonttor processor splitter |— g >
optical
receiver

Bl 2 5 I O 0 S 2 22 08
Fig. 2 Measuring fiber attenuation by backward scattering method
WL 3 Ffr 7R s 48 A0 6 125 02 0 6 Ol 2F 5 R M AT RIFE . MOy AR AR R B AR
(1R85 AR S 0 g v o 0 A o 1 o A I O ) L0 5 A o M A SR e Sk S B i e A 1

drive
circuit

reference fiber cladding :
T S optical
injection system — < —————<— mode 1 detecter
1 9 filter

electrical
measurement
measured fiber
drive
circuit
- cladding optical
light injection system mode [ detecter
source 1 9 filter
electrical
measurement

3 Hi ARG TR D 2T 22

Fig. 3 Measuring fiber attenuation by insertion loss method
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Fig. 4 Dual optical path measurement system for fiber characteristics
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