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A Novel Single Longitudinal Mode Fiber Laser

YANG Jing, QU Rong-hui, SUN Guo-yong, HAN Xiu-you, PANG Fu-fei,
GENG Jian-xin, CAI Hai-wen, FANG Zu-jie

(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Single-longitudinal-mode (SLM) fiber lasers are attractive for optical communications and optical sensors.

The fiber laser usually operates in multimode and beating noises are a serious problem due to beat between laser

mode and amplified spontaneous emission mode. A novel Er-doped single-mode fiber ring laser was demonstrated. In

functions of saturable absorber and fiber ring resonator are proved.

this laser, an unpumped Er-doped fiber was served as a saturable absorber to ensure the SLM operation, and a fiber
wavelength component, single mode output without beating noise is obtained experimentally, Measured linewidth is

ring resonator filter was used to suppress the beating noise. With a fiber Bragg grating (FBG) as a selective
narrower than 5 kHz by using a homodyne setup, which is limited by the radio-frequency (RF) analyzer. The
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Fig. 1 Fiber laser using saturable absorber and FBG

along with a fiber ring resonator
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Fig. 2 RF spectrum with a span of 200 MHz of the output

from the laser only using FBG as a wavelength selector
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Fig.3 (a) RF spectrum with a span of 1 GHz of the
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output from the laser using FBG along with a fiber
ring resonator; (b) Noise of the RF spectrum

analyzer itself with a span of 1 GHz

PR, XN KER S RA AR, RANF
USSR ZAE SR A A E B2 R KRB,
MEAZWE 2 BAEHRAEFTHHLHME. X2
FAEEFHHERT A bt EL B> T A RES )
RGHESHIEEH . RGBT —EBRE
i G i B R R R DR T LR
I 3 A OG5 3 ) Vi BT D) T LA S B B A, A
ARESE M LY. [\ ik & B, A TETE K 48
PR L g, X RS TOHREGHE A
B B HERE, 5  I IR B A SR R 1
PREERL » AR SR KB AF 7E B TOR A & 8 AT ABEIE A
TRREFBEABAE. B FRILAESLRIEAR
THAR IR B R BRI R AR A A B IS, X RN T
b s R BEFA IR L B X 2% B O BB R RAR,
PRI AT A ) 1 R A I s i R , T DA AR
WEARFSMANKRERG LA HX— W
B 3(b) B P AL i BAR g 1 e 2k, R PR N S
{58 F R AR A P 7R B AR S A BB DL T TE T
Ab s S RAFAE— A EA — eI U8 B A I, 53X AN
Vi BEAE AR DA T A SCAT A £ p i AR R

Lk — 2 A BT RS AN A RO
G AN A 1, 38 5 b SOW I OGN A 4,
AP LAEL555. 54 nmbHf I A B X 50 ABRY
-Gl T £ PRV EB R TRV iy i iR R (S
L SIAT AR A H A A RT3 LA B R AR
S5t B DU P 80O 9 30 8 40 4 B b 24 K F50 dB,
LBTEENEAES A G, 82 T R H R
F60 dBIBOLH . HE— B RBE ORI, UES
HIT T £ S 6 45 SR AR LB BOL Rt i i 5. " LA
FHLEAE 3D RMER. XEFNLBOEREA
BYBEAN , AH AR HPEHEEEZITE K 2
1155, A MRS L 2 S B, BT LUE R T X

2.6

Intensity /dBm
A
33
N

626 |t

—82.6 —
1550.34

1555.34 1560.34

Wavelength 4 /nm

4 fo R AT AR R R R N G £ 3R RSO AS OB R
Fig. 4 Output spectrum of the laser using saturable

absorber and fiber ring resonator
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Fig. 6 Homodyne measurement of laser linewidth. The
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