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Experimental study on long-distance transmission of high-power
laser over single-mode fiber

YU Hua-Long, XUE Hai-Zhong
(School of Technical Physics, Xidian University, Xi’an 710071, China)

Abstract: Stimulated Raman Scattering (SRS) effect is a key factor restricting the application of high
power laser transmission over single mode fiber in long distance . Using 1550nm unpolarized continu-
ous wave single-mode fiber laser as light source, stimulated Raman scattering phenomenon generated
by 103km single-mode fiber transmission under different injected light power conditions is experimen-
tally studied. Cascaded long-period fiber gratings are used to carry out stimulated Raman scattering
suppression experiments, and corresponding theoretical analysis is carried out. A criterion for the effec-
tiveness of fiber stimulated Raman scattering suppression is proposed. Experiments demonstrate the
stimulated Raman scattering phenomenon and verify the effectiveness of cascaded long-period fiber
gratings for the suppression of stimulated Raman scattering.

Key words: high power laser, single mode fiber, cascaded long period fiber grating bandstop filter,
stimulated raman scattering (SRS) suppression, power over fiber(PoF)
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Fig. 1 Schematic diagram of stimulated Raman scattering experimental device
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Fig. 2 Output spectrum of stimulated Raman scattering ex-

periment under different injected light powers

BRLHG , S7E A DG 2/ T 900mw i, A 2377 4=
W A 2 S U IS . 3 SRS I T
A% 50mw . 500mw . 3W .6W Fl 10W Hif 2853
FUBDE LR L4 103 km J5 B9ETR . d B 3 ] L
B S ASETIE SR 50mw  500mw B 4 H
NEREHEAOCFZIE B L . HEAOL%
4390 3W . 6W T 10W B, i T 45 B I 1Y) 32 i i =
BG4 BT DL B T AR RT3,
4 1 O BB R T TP AE 1640nm~1685nm i [l
(4548 2) , T AE 1550nm PRSI 1 A 5% 1) e b
TR

2 RAZHHNEHHMELERERDNT

2.1 AAZHNEBHMEILERE
AR 14T 4 475 2 D' 27 52 P 2 S 40 ) 52 6 2
B SR SR O 25 6 A BEL D 5 A% A 16 FE

100

©
(=)

- [—o— SRSRBH LI E
|-+ SRSHIHISCRH T R

oo

(=)
\

\

-
S 2

*

\
\

6T (W)

SRR
[SIERSY
*
\
¥

._
S o
N

10.00 20.00 30.00 4060 50.00 60.00 70.00 80.00 90.00 10000
AL KGR (i)

B3 ANFEEASCHI ARG BT B 32 87 S U LA 5256

LR BRIE S

Fig. 3

perimental output optical power under different injected optical

Stimulated Raman scattering and suppression of ex-

powers
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Fig. 4 A schematic diagram of an experimental device for optical fiber stimulated Raman scattering suppression
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Fig. 5 transmission characteristic curve of cascaded long-pe-

riod fiber grating band-stop filter
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Fig. 6 output spectra of stimulated Raman scattering suppres-

sion experiments under different injected light powers
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