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C+L band Erbium—doped fiber laser based on FBG fabricated by
femtosecond laser (wired)
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Abstract: A switchable and stable single — and dual —wavelength C+L band Erbium —doped fiber laser
based on FBG array fabricated by femtosecond laser was proposed and experimentally demonstrated. Fiber
grating period of 538, 542, 547 nm was realized on polyimide fiber core through fiber protection and
cladding by femtosecond laser, grating length was 3 000 pm, and reflection spectrum of each FBG was
1 555.5, 1 569.6, 1 583.8 nm, respectively; the length of 3 m C-band Erbium—doped fiber and 10 m

L-band were used as the gain medium, and the proposed fiber laser was composed of gain medium,
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pump source, FBG, PC and broadband reflection mirror. In the experiment, the laser working threshold was

35 mW, through adjusting the polarization controller, a switchable single—wavelength of 1 555.4, 1 569,

1 583.2 nm laser was obtained, 3 dB linewidth was 0.05nm, and SNR was more than 35 dB; The spectral

stability of single —wavelength laser was tested in the experiment, and it was found that the power

fluctuation of each single —wavelength laser was less than 0.98 dB over 10 min; by adjusting the

polarization controller, the proposed fiber laser had the capability to produce switchable 1569, 1 583.2 nm

and 1 555.4, 1569 nm dual-wavelength laser simultaneously, and the power shift was less than 1.14 dB

and 4.48 dB, respectively over 10 min monitoring time.
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Fig.1 Diagram of proposed fiber laser
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Fig.2 (a) FBG fabricating system based on femotosecond

laser; (b) principle of FBG array
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Fig.3 (a) Grating image of 542 nm fabricating period;
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Fig.4 Spectrum of 1 569.02 nm when pump power was 100 mW

PRFFAE WG 22 Ky 100 mW 58 3o 3 15 f B 42 11
OO O R T N B g5 RE BB S 43 ) SE B 1583.2
1569 .1 555.4 nm H I KOG AT U146 i s, L6 3% 4n
Bl 5(a)~5(c) Bz , it 380 9 i B3 i L ¥ R
35dB, % 3dB £ 55 /N F 0.05nm,

(a) 1583.2nm

Output power/dBm

530 1550 1570 1590
Wavelength/nm

(b) 1569 nm

Output power/dBm

-70 : '
1530 1550 1570 1590

Wavelength/nm

| (c)1555.4nr

e
DB W
S O O O
T

-60

|
~
(=

Output power/dBm
|

_80 . .
1530 1550 1570

Wavelength/nm

1590

B 5 B O AT YD 4
Fig.5 Switchable single—wavelength laser output
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Fig.6 Switchable dual-wavelength laser output
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Fig.7 Spectrum stability of single—wavelength laser
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Fig.8 Spectrum stability of dual-wavelength laser
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