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Study on Characteristics of Tunable Fiber Laser Employing AOTF

HU Bin, HU Hong-zhang, LIN Hang-you
( College f Natural Sciences, Tianjin University, Tianjin 300072, China)
Abstract A new style tunable fiber laser in which an acoustooptic tunable filter ( AOTF) and an erbiunr doped fiber combine to
form a Fabry- Perot resonator is presented and theoretically investigated in this article. It has wide tunable range and can be
conveniently and rapidly tuned by changing the acoustic frequency. Under neglecting excitedstate absorption ( ESA) and
amplification of spontaneous emission ( ASE), the linewidth, tunable characteristic, pump threshold and slope efficiency of the
laser have been calculated. At the center wavelength of 1550 nm, an output peak with a FWHM of 0. 26 nm is obtained; the tuned
peak gap is about 8. 95 nm when the acoustic frequency is changed 1 MHz. Theoretically, the tunable range is confined only by

erbiunr doped fiber gain and filter bandwidth. The calculational results indicate the pump threshold and slope efficiency of this

laser are 0. 795 mW and 15. 15% . respectively.

Key words optoelectronic technique; tunable fiber laser; acoustooptic tunable filter; Fabry- Perot resonator; erbiunr doped fiber

1 51 5

FEFBOGES B K H UR I AR K 2 R 4
DM 53 37 2% 1 sl A FE 38 58 42 11 46 O 32 300 4T 1
AU A D £ o 2 R A TR R e e R e
AV HE U S 2 AT A A (' A AV A AS D (1
S a7 EL A8 A KB h 22 A 43 7 38 4Rk, HE A SR
B . AR SR B B 625 R0 75 Ol m] R U I K 8 O 2%
(AOTF) 41 75 1% 25 P Fabry-Perot 8 3% Jf& ¢ 512 B 7 iff]

Weds H H#3: 2001- 11-19; Wi E 45 okl H81: 2002-01-06
PEE A W1t 1977 —) . U3, JCHEJO P J A Bl o

Ermail: schubin@ eyou. com

RO . € R AT I 8, 9 R RN i
WY HR I L, ELRERT BIARGF 1 I 1 fay th (30,
ar PRIk o) TER

2 MR

1 Rl B HEDE A 5 AL AOTEF 41 1k 11
Fabry-Perot 18 ¥/l . ILHr, B9 AOTF 2 75 AT
B ASAE Rl A R, L gt 1 2 B

55 006 L 7 2 M B T T A, T DA G T BG4 5 T ) BT T



6 h [

b D11 30 4

7N . P AOTF IIDR AL, BR T U8 4l 5845 2 4b, ik w]
AN 75 Y608 5 R £ e e A 1 i ™ L
1 AP Sk 7 ) RO AR s 1, L BRI
FRPE, L PP AOTF K PE i, (i = 54, 524
pi.p2) PRI R PAN B BE I AL (45 5Ok S dhiE
6 A M 2 S R AR S R

B R ] R A O AS o E
Fig. 1 Schematic of the acoustooptic tunable fiber laser
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Fig. 2 Configuration of the two stages AOTF
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Fig. 3 Narrow- linewidth output of the fiber laser
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Fig. 4 Tunable characteristic of the fiber laser
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Fig. 5 Conversion efficiency of the two stages AOTF
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