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Phosphosilicate Fiber Raman Laser Based on Fiber Loop Mirror

Liu Peng Huang Chaohong Qi Wei Luo Zhengqgian Xu Huiying Cai Zhiping

(Department of Electronic Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract A phosphosilicate Raman fiber laser (RFL) with Fabry-Perot cavity consisting of a pair of wide-band fiber
loop mirrors (FLM) is proposed. A narrow-band fiber Bragg gratings (FBG) is used as a highly-reflective mirror in
the same experimental configuration. The results show that the adoption of phosphosilicate RFL with FLM as a
highly-reflective mirror instead of FBG can obtain laser output with narrow bandwidth and decrease the optical
leakage from the highly-reflective mirror effectively. With the same output mirror, the laser using FLM as its highly-
reflective mirror demonstrates a lower threshold and higher conversion efficiency than the one using FBG as the
highly-reflective mirror. The output power of the laser at 1. 24 pm is up to 4. 31 W while the incident pump power is
9.45 W, the slope efficiency is 57. 9% and optical-optical conversion efficiency is 45. 6 %.

Key words lasers; phosphosilicate Raman fiber laser; fiber loop mirror; fiber Bragg gratings; optical leakage

OCIS codes 140.3410; 140. 35505 140. 3510

Dianov [V B
s (RFL) FBG ( 1 nm)[“] ’
FBG s RFL
[12~14] s FBG
[2~8] (FBG) [15.16] o (FLM)
RFL [i7.as]
[1~3] N o FLM
: 2011-08-29; : 2011-11-02
(2007F3100) o
(1985—), s
E-mail: pengliuxmu@163. com
(1974*) i) , s ,

E-mail: hch@ xmu. edu. en( )

0202005-1


https://core.ac.uk/display/41359138?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

RFL .

) FLM )
1330 cm ™!
FBG
,FLM
2
RFL
s 1330 em ™',
RFL FBG
L ,1330 cm !
FLM - (F-P)
RFL, 1(a)
FBG F-P ., 1 FLM
FBG o ,
FLM,
R a
[18]:
R = 4a(1 —a), (D
a ’ o
FBG ,FLM
o 1(a) FLM 0
(a=0.35), FLM  a70.5
o FLM )
1Ca) FLM O FBG
) 1(b) o
, 1.06 um  1.24 ym
3.04 dB/km 1.93 dB/km, 1.06 pm
,1330 cm ™!
1.31 X 10 ° /(W +m),
1.06 pm ,
20 W, )
1.24/1. 06 pm (WDM)
(300 m), )
1.06 pm FBG
1:99

o

P-doped fiber

FLM 0 FLM

output 2 WDM

3dB

1
FBG output 1

=
pump

PM (a)
P-doped fiber

FLM
output2 WDM @ T ;
T - T

FBG 0 Fpg Output 1
oc

o

pump
PM (b)

1 RFL
Fig. 1 Schematic of phosphosilicate RFL
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