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Abstract A fiber laser that can emit multi-wavelength simultaneously and each wavelength is single longitudinal mode is
studied in this paper. The laser contains multiple laser composite resonators composed of optical fiber and fiber devices,
each laser composite resonator uses a length of erbium-doped fiber as the gain medium and a fiber Bragg grating as the
wavelength selector, so that each laser composite resonator can emit a specific wavelength at the same time, and the
number of laser wavelengths emitted from the laser can be changed by changing the number of laser composite resonators.
Each laser composite resonator is composed of two sub-resonators, by adjusting the cavity length difference between the
two sub-resonators, the frequency interval of the composite resonator can be equivalent to the gain linewidth, so that the

composite resonator will emit single longitudinal mode laser.
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Fig. 1 Principle of dual-wavelength narrow linewidth fiber laser
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Fig. 3 Principle of three-wavelength narrow linewidth fiber laser
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Table 1  Grating parameters of dual-wavelength narrow linewidth fiber laser
Fiber grating Ay /nm 3 dB bandwidth of reflection spectrum ¢ /nm Reflectivity /%
FBGy, 1529. 85 0.1 65
FBG,, 1529. 85 0.1 65
FBG,, 1542. 65 0.1 65
FBG,, 1542. 65 0.1 65
FBG,; 1542. 65 0.6 99
R2 WP KA LR I LF RO Ly~ Lo, 0 K 1 1600
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Principle of the heterodyne interferometric experiments. (a) Schematic diagram of the interference experiment system; (b) actual

photo of the interference experiment system

T#8 200U

(a) RIGOL 5758 W 100 1 ommmrrmnmammemz | D
EE (1 @ sz ) g

o) 85§ I 1 2l

-y
-
-

-
a

eriod=2 400us

Frog=e00kHz
2= ioamv /48 1.8 4 1.004 vt

o 0 D0000000ps T £ @ 23mU

EJ'IJ'IJ'IJ'L 400,066z #®_
al

(b) RIGOL oW voow G b fanan
wF

g
o | st
-

| B
-«

BE | penod=2.640u Freg=370kHz

Bz 8/ = oo 080~ woov (4= oo =&

K9 SEIRN 2 HBLHOE AL A BLHO I B4 22 TR o () ZHUBSPE T WG 55 (b) YRS E T WAE 5

Fig. 9 Heterodyne interferometric signal when the light source is multi-longitudinal mode and single-longitudinal mode laser. (a) Multi-

longitudinal mode heterodyne interference signal; (b) single longitudinal mode heterodyne interference signal

1714008-5



RIGOL (5758

*F

2]

L=

5

L FEF

B

17 4

Perlod=2.640us

Yoo e/ 2

Fig. 10 Heterodyne interferometric signal of any wavelength of

$£59%5 F17H/2022 F 9 A/ ESBFFHE
SR KEEE A TH AT

3.2
fE=

WRARL GO LT WOLAR T, B IR I 1Y

H 1000 }T0ems & g | D ooooooeonps | T F @ 236U
] [@nnn so0osa= ) i

5 ®F

f ey

ST

il
Fivgegtdids 4 <

F10 X KBOLHALE — DI R A 2E T HE S

dual-wavelength laser

#<3

BEICAKELA N 2.5 m, £ L1 kg et i 2 51
MR 3FIR, Ly~L, N AR . BEERE
) B A 25.5 GHz, A 24 F 0.2 nm MU K I B& . HH
F FBG,~FBG,, [ $i% ) 3 dB 47 %6 29 K 0.1 nm, | =
A HE s Y B 25 A R 3dB £ 5 49 R 0.1 nm, A X F
0.2 nm Y P ] B, o7 S8 B B g az % |

UG ) o 200 mW I, OG5 AR I 2 % R 4
BB O TE AN P 11 BT 7R o AT AR BRL, 12 2R 45 BE [ At 4
WA R R AR E B R RO, SR AL
B G R OGRS P — A UK A B /O o Rl £k
B2 fT7R o Al LA B, 06 5 i B8 A9 S e T R
12mW , BFRECR R 0.32% .

SR L TR HOEAR 1 S 8K

Table 3 Parameters of three-wavelength narrow linewidth fiber laser

Fiber grating A /nm 3 dB bandwidth of reflection spectrum ¢ /nm Reflectivity /%
FBG,, 1529. 85 0.1 65
FBG,, 1529. 85 0.1 65
FBG,, 1542. 65 0.1 65
FBG,, 1542. 65 0.1 65
FBG,, 1542. 65 0.6 99
FBG,, 1558. 00 0.1 65
FBG,, 1558. 00 0.1 65
FBGy, 1558. 00 0.6 99
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